
  

 
KHAO SOON TUNGSTEN PROJECT 
 
A WORLD-CLASS TUNGSTEN PROJECT WITH AN OUTSTANDING MINING PEDIGREE  
The Khao Soon Mine is an outstanding Company asset with the potential to reclaim its history 
as being one of the world’s most robust tungsten mines.   

• OVERVIEW 
The Khao Soon mine is situated within a high-grade system with known significant tungsten 
production between 1970-80 in a region endowed with excellent logistics.  Exploration 
programs financed by Thai Goldfields over the past six years highlights the potential to 
delineate new, high-grade tungsten resources within this system.   

• MINE HISTORY  
Tungsten mineralisation was discovered on the Khao Soon ridge in 1970 and quickly evolved 
into a multitude of feverish, clandestine, underground operations chasing high-grade ferberite 
pods of ore until its enforced closure in 1980 by the Thai Army due to mine safety concerns and 
political issues.   No mining has taken place since.  
At its height, Khao Soon ridge was home to an estimated 23,000 people living cheek by jowel, 
all deriving an income from mining and crudely processing tungsten ore. 
Production at Khao Soon contributed to Thailand becoming a major non-communist tungsten 
producer in the 1970-80 period.  Thai annual production of WO3 concentrate was around  
~4,500 tonnes per annum in the mid 1970’s, peaking at 7,000 tonnes in 1978* in response to 
record WO3 prices at the time.   By 1979 Thai production had dropped to 1,200 tonnes per 
annum on low prices; today Thai tungsten production is considered negligble. 
The Khao Soon mining camp in the 1970’s has been described as something akin to a scene 
from the old ‘Wild West’; locals confirm that many thousands of people were working in this 
small area (up to 23,000 – source USGS 1973) which is evidenced by the extent of the old 
workings.   Countless deaths occurred either by mining or blasting mishaps and by 
misadventure related to competition for control of the rich resources.  
Thai Goldfields has conducted comprehensive surface and underground investigations of the 
old mine workings and extensive sampling programs and metallurgical test work since 2006.  
Within the greater Khao Soon area (7 km2 ) the Company has located 355 separate shafts of 
which 245 are above the main area of underground workings at Khao Soon (0.65 km2).   Many 
are >30m deep and collared within 5-10 metres of each other.  To mine in this way 
demonstrated a complete lack of co-operation between parties.  Some adits are several 
hundred metres long and commence within 20 metres of each other and then break through 
into each other and then diverge again.   
During early investigations only those workings with direct access to the surface, via adits 
tunnelled into the side of the ridges or those stopes which actually opened out to surface, 
could be accessed.   Other tunnels and adits could be seen, but not safely accessed.  A 
professional mountain climbing team was contracted to set-up up safety systems and access 
many of these more inaccessible workings.   
The teams’ work focused predominately on the Main Open Stope area where it appears most 
of the historic production took place.  But the investigation phase also led to the discovery of 
another five stopes, one of which is the second largest in the system.   
For the most part the adits are in excellent condition and remain open and where, in isolated 
instances, they are collapsed, they have broken back on soft clay fault zones. 
Based on the old workings, the Company has estimated that 400,000 tonnes of high-grade ore 
was extracted from the Khao Soon stopes over the ten year life of the workings but, as much of 
the mining was illegal, it is impossible to measure the actual grade of ore mined.   This figure 
does not include the large (unknown) tonnage mined from shafts at surface. 
However, many anecdotal “word of mouth” accounts do survive and one highly credible 
account is recorded; that of US geologist (Daniel R Shawe, 1925-) who visited the Khao Soon 
workings in 1974.  The following extract was taken from Shawe’s “Geology and mineral 
deposits of Thailand” report published in the 1984 US Geological Survey. 
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“The breccia pipe deposits which contain most of the tungsten ore at Khao Soon are as much as 
10m in diameter and have been mined to a depth of at least 70m below the top of Khao Soon 
hill.  The north-striking veins are several tens of meters long but their extent in depth is 
unknown. About eight major breccia pipes and two veins are known at Khao Soon within an 
area about 1km across and numerous smaller bodies are scattered among these……….  
I estimate that the higher grade parts contain about 20% ferberite (FeWO4) and therefore 
contains about 12% W (pure tungsten).  Only the highest grade ore (5-12? percent W) was 
mined, both in the principal mine and in the numerous small squatters mines, and a large 
amount of lower grade ore has been left in the ground. The primitive concentrating method 
being used at the time also left a large volume of low-grade material in the waste dumps 
(mostly situated on both sides of the ridge).” 
These observations are consistent with accounts of old miners who have been interviewed by 
Company geologists.  
Khao Soon ferberite production has historically been from “high-grade breccia pod” 
mineralisation.  These pods can be very high-value but are often relatively small, although 
some have been described as ‘large as elephants’.  
Although much of the mining was illegal, it is observed in a USGS report (1973) that Siamerican 
Mining Enterprise Co Ltd held a concession to mine tungsten at that time. The report described 
the Khao Soon mine as being the ‘largest tungsten mine in Asia outside of the PRC’ and later 
(USGS 1976) describing Thailand as the world’s fourth largest tungsten producer in 1973.  
Surviving traders of WO3  have referred to Khao Soon ferberite concentrate as being a premium 
product which was used as a direct-fed to special steel blast-furnaces in Japan.   

• TITLES 
The Khao Soon Tungsten Project consists of one (1) granted exploration title and five (5) 
applications (73km2 ) which regionally encompass the old Khao Soon tungsten mine.   Four (4) 
of the applications now only await Ministerial signature. 

• GEOLOGY 
The Khao Soon mineralisation occurs as ferberite (FeWO4) which is the iron rich end-member of 
the wolframite family.  Ferberite is comprised of 76.34% WO3 (tungsten trioxide) and 23.66% 
FeO (iron oxide); the tungsten trioxide contains approximately 80% W (60.5% pure tungsten 
per tonne of FeWO₄).  The mineralisation occurs in a very clean ore system with an absence of 
significant arsenic or other ore-grade mineralisation.   
The ferberite is hosted within a brecciated silicified sediment and occurs as a late-stage event.  
It is interpreted as being related to (sourced from) a non-magnetic  ilmenite series granite of 
Cretaceous Age occurring at an unknown depth but suggested as being >1km.  The silicification 
is also considered to be sourced from the granite.    
The source granite has the potential to host molybdenum (Mo) and tin (Sn) at deeper levels.  
Examples of Khao Soon-style geology and mineralisation occur in China.    
The region surrounding Khao Soon offers significant potential for economic occurrences of 
tungsten, gypsum, antimony and tin. 

• INVESTIGATION  AND EXPLORATION PROGRAMS 
In 2008 the Company developed a conceptual exploration plan for the Khao Soon Project, 
including provision for a processing plant and tailings management facility (TMF).   The 
exploration element contemplated that once the key title (TSPL1) had been granted and 
funding secured, exploration tunnels or adits would be driven into the deeper, predicated well-
mineralised zones below the lowest levels of the old workings.  These new workings would 
then be used for life of mine production routes.   
This exploration approach remains a valid concept in 2012 but consideration will also be given 
to drill-testing targets delineated by a gravity survey conducted several years ago.  Drill-testing 
these targets could only be considered in conjunction with the Departments of Mineral 
Resources (DMR) and Forestry because invasive-type exploration within conservation areas is 
not generally permitted.   
Investigative programs conducted by the Company in recent years have included; 
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• Analysing W (tungsten) grades in adits and stopes using an XRF analyser  
• Surveying adits and accessible stopes (including the use of abseiling teams) 
• Detailed gravity survey 
• Geological mapping/interpretation 
• Thin section analysis  
• Preliminary engineering, metallurgical and scoping work 

In 2007 the Company commenced a program of analysing many of the old adits and stopes 
using an NITON XRF analyser.   A total of 6,797 W readings were taken which included 3,806 
underground readings in 9 different adits and 4 small stopes and 2,991 surface readings taken 
near the old workings.   Readings in the higher-grade, deeper (and more dangerous) stopes was 
not possible at the time as access was not discovered until after completion of the earlier XRF 
analysis programs.  Department of Primary Industry and Mines (DPIM) policy is not to allow 
access into the old workings until an exploration title has been granted. 
The initial objective of the underground sampling program was to gauge the potential for a 
large tonnage, low-grade resource amenable to open-pit extraction within this very large 
alteration system.   
Access provided by the old workings presented an excellent opportunity to conduct rapid sub-
surface sampling and interpretation using the portable X-Ray fluorescence (XRF) analyser.  This 
method was preferred over a program of channel sampling and assaying the adit and stope 
walls because of the time and expense required.   
A continuous, narrow window along the wall of access adits and production stopes was 
scrubbed clean of dust and mud and the XRF analyser was used to take continuous readings 
over 1 metre long intervals.   
The XRF data showed that the tungsten mineralisation is tightly controlled by its structural 
setting and contacts between high-grade and un-mineralised material are often very sharp.   
XRF sampling in accessible adits and stopes did not, as expected, identify zones of spectacularly 
high grade (the workings sampled were for access only to mineralised zones) but they did 
establish that sizable zones of material in the 0.2% - 0.4% W range were left behind, with much 
higher-grade zones observed in deeper workings.  
The XRF data indicated that the large tonnage, low-grade approach was unlikely to be 
economically viable, due to the poddy-type mineralisation and the dangerous nature of the old 
workings.  For these reasons, we do not expect any of the moderately to well-mineralised 
zones detected in the old adits and stopes will ever be mined by open-cut method, certainly 
not while the old workings lie within a designated conservation area.    
A brief summary of the XRF analyser tungsten readings in adits and accessible stopes prepared 
by former TGF Chief Geologist, Kim Denwer (B.Sc (Hons) M.Econ.Geol), in 2007 follows;  
“Many of the adits were sampled and, typically, tungsten grades are low until we get very close 
to the old stopes (<10m) but then (often) we could not sample in the more dangerous stopes.  
As expected, exploration in the deeper parts of the workings led to the discovery of higher-
grade zones of mineralisation.   A zone, approximately 15m wide, containing fine-grained 
ferberite with a visibly estimated abundance of approximately 2.0% – 2.5% W (including a 1m 
wide zone estimated at >10% W), was found in a wall in a small, partly water-filled stope 
(Borisat Water Stope), just above the water line. 
While yet to be confirmed by assay, the discovery of this occurrence does help confirm 
anecdotal accounts by local residents (and mine workers) in the 1970’s of very rich pockets of 
mineralisation in the stopes. 
In the Thipsuwan adit we accessed the south-western edge of the CMTK stope and a best assay 
of 9m @ 0.25% W (0.31 % WO3) was obtained and in the Chao Mae Thong Kum stope we 
accessed the western edge of the same stope – best assay 14m @ 0.25% W (0.31 % WO3).   The 
most useful information came from the 4 stopes that could be fully accessed, the Surface Open 
Stope, the Northern Flat Stope, the Northern Open Stope and the Flat Stope; results as 
follows: 
 



      

 

  4 

Surface Open Stope: 
Numerous >0.1 % W results over 514m of sampling (250 results out of 406 samples are >0.1% 
W).   Best intervals are; 
119 – 130m:    11m @ 0.40 % W (0.49% WO3) 
240 – 253m:   13 m @ 0.21 %W (0.26% WO3) 
455 – 476m:    21m @ 0.26 % W (0.32% WO3) 
Northern Flat Stope: 
76 – 184m:         108m @ 0.22% W (0.27% WO3) incl. 60m @ 0.3% W (0.37% WO3)  124 – 184m   
228 – 244m:         16m @ 0.18 % W  (0.22% WO3) 
Northern Open Stope and Adit: 
21 – 125m: 101m @ 0.24% W  (0.29% WO3) 
Incl: 84 – 98m     14m @ 0.35 % W  (0.43% WO3) 
21 – 39m:   18m @ 0.30 % W   (0.37% WO3) 
45 – 60m:   15m @ 0.36 % W (0.44% WO3) 
Flat Stope: 
44 – 50m                6m @ 0.14 % W  ( 0.17 % WO3)  
59 – 67m                8m @ 0.26 % W  (0.32 % WO3) 
91 – 123m            32m @ 0.22 % W (0.27 % WO3)  
127 – 131m            4m @ 0.19 % W  (0.23 %WO3) 
In assessing these results it is important to note that we are still only sampling what the old-
timers left behind.  These stopes have numerous >0.1% W analyses and include a best result of 
11m @ 0.4 % W (0.49% WO3)”.   

A comprehensive summary of better XRF results is included below.  Average grades in the walls 
of the mined-out stopes is approximately 0.3% WO3.  This compares favourably to many open-
pit and underground mine reserve grades for existing tungsten mining projects. 

 

Collar 
From 
(m) 

To 
(m) 

Interval 
(m) 

W03 
(%) 

BL16_2 10 13.8 3.8 2.24 
BL18_2 7.5 13.2 5.7 4.82 
Chao Mae Thong K 12 22.7 29.6 6.9 0.29 
Chao Mae Thong K 4 4.2 10.6 6.4 1.15 
Flat Stope 2 70.9 75.8 4.9 0.32 
N-Flat Stope 2 12.4 15.4 3.0 0.33 
N-Flat Stope 3 1.5 5.8 4.3 0.28 
N-Flat Stope 4 3.5 7 3.5 0.46 
N-Flat Stope 4 10.2 14.4 4.2 0.42 
N-Flat Stope 4 17.7 28.4 10.7 0.35 
N-Flat Stope 4 77.7 83.7 6.0 0.28 
N-Flat Stope 4 89.2 94.3 5.1 0.51 
N-Flat Stope 5 10.6 14.2 3.6 0.31 
N-Opened Stope 2 19.8 23.2 3.4 0.39 
N-Opened Stope 2 53.4 58.7 5.3 0.57 
N-Opened Stope 2 60.8 71.7 10.9 0.50 
N-Opened Stope 2 75.7 79.5 3.8 0.46 
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N-Opened Stope 2 84 87.9 3.9 0.51 
Opened Stope 6.1 13.2 7.1 0.79 
Opened Stope 51 80.9 29.9 0.40 
Opened Stope 89.7 93.9 4.2 0.80 
Opened Stope 104.2 108.9 4.7 0.30 
Opened Stope 1 30 34.7 4.7 0.45 
Opened Stope 1 34.7 45.8 11.1 0.45 
Opened Stope 1 118.6 122.1 3.5 1.02 
Opened Stope 2 71.6 87.4 15.8 0.36 
Thip Suwan 96.6 101.2 4.6 0.45 

Fig. 1:  WO3 composite intervals from XRF analyser sampling of historic adits and mined-out stopes at Khao Soon.  
Intervals and grades calculated using 0.2% lower cut-off, 4% upper cut-off and maximum 2m @ 0.1% internal 
dilution.  

 
• UNDERGROUND WORKINGS SURVEY 

Following the sampling programs, a specialist company was contracted to survey the location 
and contours of as many of the old workings as could be accessed and were known to contain 
production stopes.  Due to access problems in many of the stopes and adits, Company staff had 
to complete this task which involved some 7,500 metres of surveying.   
Notwithstanding these difficulties, the accuracy of the survey work should be sufficient to 
competently guide future drilling away from existing stope voids. 

• TUNGSTEN SAMPLING DATA 
XRF method results need to be qualified in two respects; 

• the XRF analyser is not penetrative – it reads only a very thin outer skin of the rock 
when analysing along the walls of the workings or rock specimens. 

• tungsten mineralisation occurs mostly as a breccia fill.  It is not consistently distributed 
throughout the rock.  This creates a problem similar to sampling coarse gold. 

Discussion with laboratory geochemists has suggested that for detection of low-grade WO₃ a 4 
acid digest analysis is deemed more appropriate as XRF is found to be inaccurate when testing 
low-grade samples (<0.1% WO₃).  Conversely, XRF analysis is significantly more accurate for 
higher grade WO₃ samples than 4 acid digest due to only partial dissolution of the W. 
It is important to note that assay data obtained by XRF method (when referred to in this 
Report) is not JORC¹ compliant and is unlikely to accurately reflect the true bulk-grade of the 
mineralisation.  The data collected is to assist the exploration team in the creation of a 
systematic and consistent dataset used to model the system and broadly interpret its potential.   
The reliability of the data is gauged by its correlation to observed geological features; for 
example estimating the percentage of tungsten minerals visible in the sampled intervals. 
A true bulk-grade of mineralisation can only be achieved by further test work, including drilling.  
¹JORC – Joint Ore Reserves Committee; the Australasian Code for Reporting of Identified Resources and Ore Reserves.  

• GRAVITY SURVEY DATA 
Ferberite and other tungsten minerals have a very high specific density of ~7.5 tonne/m³ 
compared to ~2.5 tonne/m³ for the Khao Soon host rock.  After testing the densities of the ore 
and host material it was determined that a measurable contrast of sufficiently high 
concentrations of tungsten ore at depth (consisting of a pipe-like body) may be detected at 
surface by a gravity survey.   
As a result, a detailed gravity survey was completed in 2006 over the main Khao Soon ridge 
hosting most of the historical workings to test if positive density anomalies exist under or close 
to the known workings.  The data collected was processed by a 3D inversion program which 
attempts to create a probable distribution of rock densities required to produce the gravity 
readings measured at the ground surface.   
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From this density distribution, areas can  be modelled with positive or negative density 
contrasts, compared to the background values.  Any positive density contrasts delineated 
would then present targets for exploration in that they may represent zones of high-grade 
tungsten mineralisation.   
Below (Fig. 2) shows the distribution of >0.4 tonne/m³ zones of density contrast. 

                            
Fig. 2: Detailed gravity survey - ground surface, accurately surveyed historic workings and zones of >0.4 
tonnes/m³ density contrast to background.  
Presently it is unknown what is causing the density contrasts or whether the contrasts and 
features demonstrated in Fig. 2 are accurately located or even if they actually exist.  It is not 
possible to correlate the features to known ore-bodies as they have already been mined out 
and we do not have drilling data to locate, in 3D, any unexploited ore-grade zones.  However, it 
is interesting to note there is a cluster of features around and along strike of the Main Open 
Stope workings and other features close to the two known workings to the north.  The only 
way of testing these positive density contrast features for tungsten is to drill a number of them.   

  
Fig. 3 (LHS): Priority targets have been established superimposed on the old workings; the diagram shows the 
highest rated priority targets (red bodies).  
Fig. 4 (RHS): Old workings - adits are named in blue, stopes are named in red. 
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The next stage will be to attempt to prove whether the technique can assist in accurately 
targeting drill-holes into relatively small, high-grade bodies within this large system.  If 
successful, the technique will significantly reduce exploration costs. 
 

    
Fig. 5: Known Khao Soon adits and stopes – looking South  
Geological targets will be high-grade breccia hosted ore-shoots with average grades of >0.5% 
WO3. 
To have any chance of success at the old mine-site, it is imperative we gain an exploration 
licence to test the integrity of the gravity survey; a requirement of any permission may be the 
deployment of underground exploration drilling techniques.   
A number of images of gravity targets (shown in red) are displayed in Figs. 6-9; these images 
graphically depict the relationship of the >0.4 tonnes/m³ contrast zones to the accurately 
surveyed workings (depicted in black).  The grid in the images is 100m x 100m located at the 
350m ASL level. 

                        
Fig. 6: Main area of workings viewed from West 

Drilling into one or more of the targets represented by the gravity survey is possible although 
some of the targets lie directly below old stope voids, thus presenting challenging drilling  
options.   Furthermore, conservation issues concerning the main Khao Soon ridge, make it 
unlikely permission to drill from the surface will be available.     
Due to the dangerous nature of the old mine workings, including large open stope voids, the 
Company developed an alternative conceptual exploration strategy of driving an 
exploration/production adit from a location outside the conservation area to a position under 
the old workings (maybe 1km long).   
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This concept is predicated on the adit being positioned  in such a way as to encounter (within 
the adit) some of the strong anomalies represented by the gravity survey as well as testing for 
similar anomalies beneath the old workings.   This approach is more expensive than the 
underground drilling option although significantly more relevant  geological information would 
be gained from adopting the adit option. 

 
Fig. 7: Main area of workings viewed from NE 

                          
      Fig. 8: North Flat Stope viewed from NE 

   
Fig. 9: North Open Stope viewed from North 

 
Where possible, underground exploration and mining is the preferred option in Thailand as it 
helps reduce minesite and environmental impact in conservation areas such as the historic 
Khao Soon minesite.   
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Operations are permitted in underground mining leases within a subsurface area of up to 
10km² provided the mining is conducted at least 100 metres below surface.  Underground 
leases lessen land access issues although few large underground mines operate in Thailand.    
Surface mining leases (open-cut operations) are limited to a maximum 120 acres (0.48km²) 
although multiple lease applications can be made.  Surface exploration and mining leases are 
subject to more land access issues.  

• METALLURGY AND SCOPING COST  
Metallurgical testwork undertaken by AMMTEC (Perth) under the supervision of Downer EDI 
indicated that a combination of magnetic and gravity separation will produce a high-grade 
concentrate recovering approximately 86% of the ferberite into approximately 1.2% of the 
processed rock volume. Toxic chemicals arel not required for processing, making this an 
attractive project from an environmental perspective. 
Development costs for the entire Khao Soon project were provisionally assessed in 2008 at 
~$40M for a 300,000/tonne per annum operation capable of producing 4,500-7,500 tonnes of 
>65% WO3 concentrate per annum.   This assessment represented a low cost entry for a mining 
venture predicated to return substantial revenues. 

• LAND ACQUISITION PROGRAM 
Most land necessary for implementation of the project, including plant site and a tailings 
management facility (TMF), have been secured under option agreements with 100 individual 
land-owners (rubber planters) covering an area of 1.7km².   The agreements provide for annual 
option renewal payments. 
Discussions have also been held with the owners of three gypsum mine pits located to the 
south of the old mine with a view to securing an alternative site for tailings and water storage 
facilities.  No agreement has been reached to date.  

• REGIONAL SAMPLING PROGRAM 
A two-year regional soil sampling program targeting tungsten and antimony mineralisation was 
completed in October 2011.  The purpose of this very large sampling program was to attempt 
to delineate priority sources of anomalous tungsten (and antimony) mineralisation amenable 
to economic recovery.  
In all, over 10,000 soil samples were collected and XRF analysed.  Maps illustrating the broad-
scale results of the two-year program are detailed below; 

          
Fig. 10: Khao Soon regional soil results: map of W soil results by XRF analysis.   Indicatively, our team considers 
soil values of 1,000ppm or 0.1% may hold  potential to host high-grade hard-rock resources (~1% W) but, 
ultimately, only drill-testing will test this theory. 

The 72km² regional soil sampling program has produced a number of high-priority tungsten 
targets which require follow-up exploration once all titles are issued and funding arranged. 
Four (4) Khao Soon SPL applications still await Ministerial signature. 
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• THAN PHO RIDGE – TSPL3 (application)   
A mineralised N-S trending zone has been delineated approximately 3km east of the Khao Soon 
minesite which is estimated to be at least 50m wide and a minimum 1km long.   
The mineralisation occurs as strongly silicified clasts in iron-rich cemented fault breccia with 
similarities to fault breccia found in the western adit leading to the largest mine stope at Khao 
Soon.   
Previous rock-chip samples of breccia from Than Pho Ridge analysed by XRF method have 
yielded best results of 2.16% W, 1.86% W and 1.57% W, with all samples returning an average 
0.25% W (0.31% WO₃).  Anomalous XRF soil readings have now supported the earlier rockchip  
readings.  
The Than Pho prospect shows particular promise and has the advantage of good land status 
with no Forestry or Watershed issues.   
 

 
Fig. 11:                 Fig. 12: 
Regional Hg soil sampling results by XRF method.        Regional Sb (antimony) soil sampling results by XRF method. 
Mercury (Hg) is a ‘pathfinder’ element for tungsten (and gold) in Thailand. 

 
Fig. 13: Location of primary exploration targets in Khao Soon tenement package 
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                   Fig. 14:   Khao Soon Tungsten Project Areas with concept details 

 
• RABBIT PROSPECT – on boundary of TSPL2 (granted) and TSPL6 (application) 

The area of most interest is centred on a 3km N-S trend on the eastern side of a ridge 
containing numerous tungsten and antimony old workings and surface anomalies.  The trend 
lies within a mineralised area of 12km² situated 4km NW of the Khao Soon minesite.   
Some old workings are located within existing third party Exploration Prospecting Licence 
applications (EPLA’s) and Mining Leases abutting the western boundary of TSPL2 (see Fig. 14).  
XRF analysis of a 500 rock-chip regional sampling program in 2007 at Rabbit Prospect (surface 
rock readings – not prepped or pulverised samples) returned many high-grade tungsten and 
antimony results within the TSPL2 tenement, mostly from selected sampling of thin ferberite 
and antimony veins.  Best W and Sb results were; 

• 26 samples of >1.0% W (peak 3.06% W from old mine dump and peak 0.78% W from 
outcrop)  

• 22 of 0.5-1.0% W and 25 of 0.1-0.5% W 
• best antimony (Sb) rock-chip readings included 4 samples of >10% Sb (peak 33.99% Sb)  
• 19 samples of 1-10% Sb, 9 of 0.5-1% Sb and 25 of 0.1-0.5% Sb.   

Most of the Sb readings were derived from old mine dump material so should be treated with 
caution.   The highest outcrop reading was 0.47% Sb.  
Later rockchip sampling outside the Rabbit trend (within TSPLA 6/2007) returned a peak value 
of 7.28% W from a mine dump sample and 2.5% W from an outcrop sample. The peak rock-
chip reading for antimony outside the Rabbit trend was 6.43% Sb from a mine dump sample 
and 0.49% Sb from prepped outcrop samples.   
Anomalous occurrences of antimony (Sb) are prevalent and add to the economic prospectivity 
of the tenements.  In his 2007 report, Kim Denwer wrote, “To the west of Khao Soon are some 
large old concessions for stibnite (Sb or antimony). Considering the close association between 
tungsten and antimony at Khao Soon this mineralisation should not be overlooked.  It may be 
very significant and could be indicative of tungsten mineralisation at depth.” 
Antimony prospectivity at the ‘Rabbit Prospect’ (and the Company’s Palitapan Gold Project) is 
enhanced by comments made at the Metal Bulletin-Minor Metals Conference (Brussels – 14 
February 2012) by major Chinese tungsten and antimony miner, Minmetals;  
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“Antimony prices are poised to favour the upside in the medium and long term due to 
declining reserves, which should be depleted within just ten years”, Andrew Wang, marketing 
manager at Minmetals, said at the Conference*.  
"Antimony prices will remain on the rise and looking at the longer-term fundamentals, they will 
continue to grow (as), based on the quantity of reserves, there are only 10 years production to 
go.  Most of China's antimony production is exploited and (the) self-sufficient rate is going 
down."  he added.    
Antimony (European) metal prices in February 2012 were in the US$12,000 – 12,500/t range. 
*Source: minormetals.com  

• LOCAL LOGISTICS 
The historic Khao Soon minesite is located 7km from the Than Pho railway station on the main 
Thai north-south rail line (daily overnight service to Bangkok) and the Company office is located 
1km from the station.  The nearest national grid power transmission line is 10km from the old 
minesite and Khao Soon is situated equi-distant (4 hours by road) from the resort destinations 
of Phuket to the west and Koh Samui to the east. 

• COMMUNITY SUPPORT 
Local community and provincial support is of paramount importance for any mining venture 
contemplated in Thailand. Without this support no mining venture could ever proceed.   The 
Company retains that support (see Community webpage). 

• KHAO SOON PROJECT OWNERSHIP – CORPORATE STRUCTURE 
The Khao Soon project is a co-operative venture between Khao Soon Tungsten Mining Co Ltd 
(KSTM) and Thai Tungsten Refining Co Ltd (TTR).  Governing agreements between these 
companies specify that KSTM will mine and sell ore on a cost/plus basis to TTR which will then 
process and sell the resultant WO3 concentrate to industry end-users.   Thai Goldfields owns 
100% of TTR and Thai nationals hold a 51% interest in KSTM; Thai Goldfields holds the 
remaining 49% interest in KSTM.  Thai Goldfields provides all KSTM funding requirements on a 
loan basis. 
Upon the grant of key exploration titles, KSTM can proceed to the exploration stage and, if 
deemed appropriate, the mining lease application stage.  Foreign ownership or control of a 
mining lease within any conservation reserve is prohibited under Thai law.  Foreign ownership 
of a mining lease located outside a conservation reserve is possible where, for instance, Thai 
Board of Investment (BOI) approval has been granted pursuant to BOI sponsorship of a project. 
Senior Thai legal advice has confirmed that the processing of tungsten ore is classified as an 
industrial undertaking within the provisions of the Thai Foreign Business Act – Section 3 
whereby 100% foreign ownership is permitted. 

• TUNGSTEN GLOBAL PRODUCTION, PRICES and MARKETS 
Global production of tungsten (W) is reported at 72,000 tonnes* for 2011 (68,800t – 2010) with 
China producing ~83% (60,000t), mostly for its own consumption as it is now progressively 
restricting exports.  China’s import of tungsten concentrate increased by 50% in 2011 vs 2010¹. 
Tungsten supply issues are emerging for Chinese and non-Chinese consumers alike and they 
are emerging in respect of a number of minor metals.   
Ferberite (FeWO₄) comprises 76.34% WO3 (tungsten trioxide) and 23.66% FeO (iron oxide).  The 
market price for WO3 concentrate is ~US$33,000/tonne.   
The average global mined grade of WO3 is believed to be ~0.2%¹. 
By way of reference, a common intermediate tungsten product, ammonium paratungstate 
(APT), is priced in Europe at ~US$440 per metric tonne unit (mtu) or US$44,000/tonne 
(US$26,000/t – 2010).   An mtu represents 1% (10kg) of one (1) tonne of WO₃.    
*Source:  US Geological Survey, Mineral Commodity Summaries – Tungsten: 2012  

¹TGF in-house estimate based on an analysis of available published data. 

¹Source:  Metal-Pages 
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KHAO SOON GALLERY 
 

                 
 
Above: Reprocessed airborne magnetic data with interpretation of limits of ilmenite series granites 
intruding both sediments and earlier granite phases. Magenta and red dashed lines indicate 
approximate main body and upper levels of intrusions; yellow, cyan and white the deeper limits and 
possible aureole zones above deeper parts of bodies. Subdued expression of Khao Soon intrusive body 
reflects its lack of outcrop. Black dashed line is mapped limits of granite batholith. Note possible skarn 
at contact between Palaeozoic limestone and calc-shales and intrusive in south east corner. Khao Soon 
area circled in red near centre. 
 
 

  
Above:    Khao Soon Ridge (Central Ridge) showing adit and mine dump material 
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Above: The three main ridges at Khao Soon:  

Top LHS: Western Ridge (looking west) – location of Rabbit Prospect  

Top RHS: Central Ridge (looking west) – location of historic Khao Soon mine 
Bottom: Eastern Ridge – with NE ridge in background (location of Than Pho Prospect). 

                                                              

 
Above: Former Chief Geologist, Kim Denwer, in a large open stope at Khao Soon 
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Above: Khun Sakda hitching a lift to work   Above:Group of workers outside Chao Mae Thong Kum adit  

 

                                                      

Above: Mountaineering team prepares to abseil and survey the deep Borisat Stopes at Khao Soon.  

               
Above: Mineralisation in Borisat Water Stope, the deepest stope yet explored.   Part of a 15m wide 
zone of mineralisation at estimated grade of 2.0 – 2.5% W 
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Above: Former Chief Geologist, Kim Denwer, indicating a 1m wide pocket of mineralisation with an 
estimated grade of +10.0% W within the 15m wide zone.  

  

      
 
Above: Mineralised samples from CMTK stope.  Higher grade zones are associated with thin breccia 
zones within an essentially un-brecciated /weakly brecciated host.  Kim Denwer considers these thin 
mineralised zones are probably averaging 15% WO3. 
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Above: Presentation of data from the main Khao Soon workings.  The red shell represents a zone of 
calculated resistivity >3,500 Ohm.m (this is very resistive); grey tubes are sampling lines along old adits 
and around stope walls.  Coloured bands on sampling lines indicate presence of significant WO3 (blue 
>0.2%, red >1%).  Draped coloured surface is the RTE ground magnetic data.  There appears to be a 
correlation between the main workings and the broad magnetic high feature.  The high/low (red/blue) 
magnetic feature to the left of the main workings lies directly over a discrete, very strongly resistive, 
circular-like zone which is directly below a narrow zone of tungsten anomalism in the adit which 
passes directly over the top of this strongly resistive zone.  This resistive zone represents a high 
priority target.  

 

                                               
Above:  Khao Soon Ridge (marked red).   The linear hills are strike ridges which define folding and 
deformation of the sediments – particularly in the NE corner. 
 

• MAJOR TUNGSTEN DISCOVERIES IN THE 20th CENTURY 
International Strategic Mineral Issues Summary Report—Tungsten (extract) 
By Antony B.T. Werner, W. David Sinclair, and Earle B. Amey 

U.S. Geological Survey Circular 930–O 
“1920’s and 1930’s;  Tyrnyauz, the second most important deposit in the former Soviet Union, 
was found in 1934; another potentially important find was the recognition in 1937 of tungsten 
in brines at Searles Lake in the United States. The next 20-year period (1940–59) saw the 
discovery of the Bodo/Barra Verde/Boca de Lage complex in Brazil; the Uludag mine in Turkey; 
the Shizhuyuan and Lianhuashan deposits in China; the Cantung deposit in Canada and the 
Brown’s Lake, Hamme, and Strawberry deposits in the United States. The possibility of 
economically producing tungsten as a byproduct of molybdenum mining at Climax in Colorado, 
United States, was recognized during these years. 
Major additions to the world’s known resources of tungsten were made in the 1960’s and 
1970’s with the discovery of the Mittersill mine in Austria (acquired by Sandvik in 2009); the 
Salau deposit in France; the Mount Pleasant, Mactung, Logtung, and Mar deposits in Canada; 
the Doi Mok and Khao Soon mines in Thailand and the Damingshan and Yangchuling deposits 
in China.” 
 


