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Grid Convention Used in This Report 

In this report, all coordinates are based on the Australian Geodetic Datum 1966 known as 
AGD66.  

This is the older datum which was generally in use prior to 31 March 2003. 

The elevations used in this report are referred to as RLs and are heights above sea level plus 
1000m. 

 

Zeehan Montana Mine and Montana Western Mine 

The Zeehan Montana mine referred to in places in this report is the mine just north of Main St 
and just east of the Zeehan to Granville Harbour Road and Zeehan to Trial Harbour Road 
junction. This is the mine which was accessed by the Montana No 2 Shaft. 

The Montana Western mine is a separate mine just to the west of the Granville Harbour Road 
about 5 kilometres from Zeehan and is not referred to in this report. 

 

Abbreviations used in this report 

 

Aberfoyle Any of the Aberfoyle and Cominco group of companies including, for 
example, Aberfoyle Ltd, Aberfoyle Exploration Pty Ltd and Cominco 
Exploration Pty Ltd. 

EL Exploration Licence 

Gippsland Any of the Gippsland group of companies, for example, Gippsland Oil and 
Minerals N.L. and Gippsland Ltd 

JORC Joint Ore Reserve Committee (of The Australasian Institute of Mining and 
Metallurgy, Australian Institute of Geosciences and Minerals Council of 
Australia) 

MRT   Mineral Resources Tasmania 

Placer   Placer Prospecting Pty Ltd 

RL   Retention Licence 

Stellar   Stellar Resources Ltd 

Western Metals Western Metals Limited 
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EXECUTIVE SUMMARY 
The Queen Hill, Zeehan Montana and Severn tin deposits are deposits of cassiterite in shear 
zones and as replacement deposits. Tin occurs principally as cassiterite and is associated with 
base metal sulphides, pyrite and pyrrhotite.  

The Queen Hill mineralisation outcrops, strikes more or less north-south, dips about 60o to the 
east, has a strike length of over 300m, a width of 1 to 50m and a down dip extent of over 300m. 

The Zeehan Montana mineralisation is known below a depth of 75m below surface, strikes just 
north of east, dips about 55o to the south, has a strike length of just over 100m, a width of 1 to 
15m and a down dip extent of over 300m. 

The Severn mineralisation is known below a depth of 120m below surface, strikes north-south, 
dips from 70o to 20o to the east, has a strike length of about 400m, a width of 1 to 50m and a 
down dip extent of over 400m. 

The mineralisation in the Zeehan Cassiterite Deposits is of two styles: 

 Mineralisation in faults with cassiterite associated with siderite, quartz, galena, sphalerite, 
and minor chalcopyrite, pyrite, stannite and fluorite. This is the style of mineralisation 
associated with Clarke’s Lode and Stormsdown Lode. 

 Replacement mineralisation with cassiterite associated with siderite, quartz, pyrite and 
pyrrhotite with minor sericite and fluorite or sellaite. This is the style of mineralisation 
associated with replacement of beds in the Montana volcanics at Queen Hill, perhaps in 
the replacement of the Poverty Point beds at Zeehan Montana and in the replacement of 
the dolomite in the Success Creek at Severn 

The estimates of mineral Resources were made using diamond drill hole assays within the 
interpreted mineralisation. All samples were composited to 1 metre lengths and no top-cuts 
were applied. Bulk densities were based on estimated sulphur grade, where this was available, 
or were set to 3.3 tonnes per cubic metre for Queen Hill, 3.9 tonnes per cubic metre for Zeehan 
Montana and 3.2 tonnes per cubic metre for Severn. The grade estimates of the Mineral 
Resources were made using an inverse distance squared algorithm. 

The Mineral Resources were based on a cut-off grade of 0.6% Sn which was based on a tin 
price of US$30,000 per tonne and reasonable assumptions for exchange rate, costs and 
modifying factors including mining recovery, mining dilution and metallurgical recovery. 

All tonnages are dry metric tonnes. 
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Mineral Resources 

0.6% Sn cut-off grade 

Indicated Mineral Resources 

Queen Hill 1,600,000 tonnes 1.2% Sn 

All Indicated Mineral Resources 1,600,000 tonnes 1.2% Sn 

 

Inferred Mineral Resources 

Zeehan Montana 360,000 tonnes 1.6% Sn 

Severn 2,400,000 tonnes 0.9% Sn 

All Inferred Mineral Resources 2,760,000 tonnes 1.0% Sn 

 

Indicated + Inferred Mineral Resources 

All Mineral Resources 4,360,000 tonnes 1.1% Sn 

 

 

 

 

      

Mick McKeown      Bill Frazer 

Mining Consultant       Managing Director 
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1 INTRODUCTION 
Stellar Resources Ltd (Stellar) is in Joint Venture with Gippsland Limited (Gippsland) on 
Retention Licence (RL) 5/1997 on the western outskirts of Zeehan in Tasmania. RL 5/1997 
covers ground containing cassiterite mineralisation in at least three known deposits: Queen Hill, 
Zeehan Montana and Severn. Stellar owns 60% of the Joint Venture and is the operator on the 
RL. 

Stellar also holds Exploration Licences (EL) 46/2003 and 49/2004 near RL 5/1997. EL 49/2004 
is north of Zeehan to Zeehan and EL 46/2003 is near Granville Harbour (see Figure 1-1) 

 

 
Figure 1-1 Location of Retention Licence 5/1997 and Exploration Licences 46/2003 and 

49/2004. 

 

In 2010, Stellar drilled six diamond drill holes on Queen Hill on RL 5/1997 and intends to 
continue with exploration of the deposits on RL 5/1997 and, if feasible, development of the 
cassiterite deposits (see Figure 1-2). 
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Figure 1-2 Intersections of Queen Hill mineralisation in Stellar diamond drilling. 

 

The area covered by RL 5/1997 has been subjected to prospecting, mining and exploration 
since the discovery of the Zeehan Mineral Field in 1883: 

 1883 to 1963: Prospecting and early mining. 

 1963 to 1997: Modern exploration. This began in the mid-1960s, first by Placer 
Prospecting Pty Ltd (Placer) and then by Gippsland who intersected the Queen Hill 
cassiterite lodes in 1971. Exploration in this period continued as a joint Venture with 
Aberfoyle, more or less continuously up until 1982 but with little effort from 1982 to 1997. 

 1997 to 2010: No work was undertaken on that tenement after Retention Licence 5/1997 
was granted in 1997. 

 2010 onwards: Resource Development. In 2010, Stellar began exploration with the aim of 
mining the Zeehan cassiterite deposits. 

There is a large quantity of data and information available: 

 1883 to 1963: The records from this period are restricted to reports made by the 
Tasmania Mines Department but there were many surface and underground workings in 
this period many of which were later mapped and several of which can still be located. 

 1963 to 2010: Reports of exploration since 1963 are held in the Mineral Resources 
Tasmania (MRT) library and MRT’s Tiger Database. Western Metals Limited created a 
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digital database of the assay results of the Gippsland and Aberfoyle diamond drilling. This 
database is available and was used during the estimates of the Mineral Resources for this 
report. Nearly all the drill core drilled by Gippsland and Aberfoyle survives in good 
condition in core sheds in Zeehan. 

This report is a report of estimates of the Mineral Resources at the three known deposits on RL 
5/1997 at Queen Hill, Zeehan Montana and Severn and includes recommendations for future 
exploration on the RL. New interpretations of the geology and mineralisation were made for the 
Queen Hill and Severn deposits and these are explained and described.  
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2 GEOLOGY 

2.1 Regional Geology 
In Tasmania, primary tin deposits are associated with the intrusion of Devonian-Carboniferous 
granite, for example, the deposits at Renison, Cleveland, Mt Bischoff, Aberfoyle, Storeys Creek 
and Anchor. The deposits are hosted in sedimentary and low grade metamorphic rocks of late 
Precambrian and Cambrian age. In particular, the larger deposits are hosted in part by rocks of 
the Cambrian Crimson Creek Formation or its stratigraphic equivalent, notably in the Renison, 
Cleveland and Mt Bischoff deposits. 

Granite outcrops as the Heemskirk granite near Trial Harbour and Granville and as the small 
Pine Hill granite about 2km south of Renison. Granite has been intercepted in diamond drill 
holes beneath the Renison mineralisation.  

Granitic porphyry dykes occur throughout the Zeehan mineral field, most of them in the western 
part of the field (Twelvetrees and Ward, 1910). It is logical to infer the presence of granite 
beneath Zeehan and geophysical interpretations suggest that the granite is at a depth of about 
1km (for example, Leaman and Richardson, 1989). 

To date, the largest tin mines in Tasmania have been Renison with over 200,000 tonnes of 
contained tin metal production and Mt Bischoff with about 40,000 tonnes of contained tin metal 
production. 

Renison Bell is about 15km north-north-east of Zeehan. The tin mineralisation at Renison Bell is 
hosted in quartzite, shales, siltstones, cherts and dolomites of the Precambrian Success Creek 
Group, a sequence of the Upper Oonah Formation, and volcaniclastics, shales and siltstones of 
the Cambrian Crimson Creek Formation. Three styles of mineralisation occur at Renison: 

 Fault fill mineralisation: quartz, pyrrhotite and arsenopyrite with cassiterite within fault 
zones; 

 Replacement mineralisation: massive pyrrhotite with cassiterite in replaced dolomite beds; 
and 

 Crackle breccia mineralisation: quartz, tourmaline and pyrrhotite with cassiterite in an 
extremely brecciated quartzite. 

The first two styles account for the overwhelming majority of ore mined to date at Renison. 

At Queen Hill, Zeehan Montana and Severn, both fault fill and replacement mineralisation have 
been identified hosted in rocks of the Oonah and Crimson Creek Formations. 

2.2 Local Geology 

2.2.1 Zeehan Geology 
The Zeehan mineral field was discovered in 1883 and the silver-lead-zinc deposits on the field 
were worked until the 1960s. The silver-lead-zinc deposits occurred principally as lodes, that is 
fault fill, and less commonly as limestone replacement deposits. 

Silver-lead-zinc lode deposits occur on RL 5/1997 and were mined in the past.  
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Small lodes were worked on and around Queen Hill for silver, lead and zinc, notably for this 
report, Clarke’s Lode on Queen Hill itself. Cassiterite mineralisation has been identified at 
Queen Hill associated with lodes. 

The lodes in the Zeehan Montana mine, which is just to the north of Queen Hill, were mined for 
silver and lead and, up until 1962, this mine had the highest output of any of the Zeehan mines 
(Blissett, 1962). Cassiterite mineralisation has been identified at Zeehan Montana.  

The Severn cassiterite mineralisation is not known to outcrop. 

The Zeehan silver-lead-zinc lodes occupy narrow fault zones principally in the Oonah and 
Crimson Creek Formations. The lodes are generally from 0.25m to 5m thick, tending to be 
narrower rather than thicker. The lodes strike NNW to NNE, are generally less than 100m in 
strike length and dip steeply to the east. The principal minerals in Zeehan lodes are silver 
bearing galena, sphalerite, pyrite, siderite and quartz. (Burrett and Martin, 1989). 

The Zeehan lodes are offset by later cross-cutting faults, known in the past as slides. It has 
been suggested by some that these faults are later, even Tertiary, thrust faults. 

 

2.2.2 Project Geology 
The geology around Queen Hill is shown in Figure 2-1and the mine sequence assumed for this 
report is shown in Table 2-1 

At surface, the progression from west to east across the Queen Hill and Severn areas is up 
sequence from undifferentiated Oonah Formation, through Montana volcanics, Queen Hill beds, 
including the massive quartzite unit, Undifferentiated Oonah Formation, then Crimson Creek 
Formation (refer to line AA’ in Figure 2-1). This sequence youngs to the east and implies no 
overturning of stratigraphy. 

There has been a suggestion, by Aberfoyle, that the Montana volcanics are actually an 
overturned section of Crimson Creek Formation and that, consequently, Queen Hill itself 
occupies a position near the centre of an anticline. For this report, this view has not been 
adopted because: 

 The rock types in the Montana volcanics and the Crimson Creek Formation are different. 
The Montana volcanics consist of spilitic lava flows and pyroclastic bands (Blissett, 1962). 
The Crimson Creek Formation consists of a series of volcaniclastics, shales and siltstones 
and while lavas have been reported in the Crimson Creek Formation they are rare. 

 The Crimson Creek formation is much thicker than the Montana volcanics: see Figure 2-1. 
The Crimson Creek Formation has a thickness of 5,000m ((Brown, 1989). Having said 
this, it could be that faulting has reduced its thickness just west of Queen Hill to something 
about 250m but this is unlikely. 

 The Montana volcanics are lensoid in shape and are completely enclosed by rocks of the 
Oonah Formation: see Figure 2-1 (also, see Anderson, 1989). 

There are several Zeehan silver-lead-zinc lodes at Queen Hill and Zeehan Montana. At Queen 
Hill, the two lodes of interest are Clarke’s Lode and Stormsdown Lode. The lines of outcrop of 
these lodes were digitised by the author from Anonymous, 1972. In Figure 2-2, they are shown 
together with the bedrock tin anomaly, based by the author on data from Simpson, 1978. Note 
the correspondence between the lode locations and the bedrock tin anomaly. 
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Clarke’s Lode is intimately associated with the Queen Hill tin mineralisation which has been 
tested by diamond drilling. Stormsdown lode has not yet been effectively tested by drilling. 

The Queen Hill and Zeehan Montana, tin mineralisation occurs both within the shear zones and 
as replacement of some beds in contact with the shears (see Figure 2-3). 

At Severn, tin mineralisation occurs as replacement mineralisation in the hangingwall of a 
steeply dipping fault (see Figure 2-4). 

 

Table 2-1 Queen Hill and Severn – mine sequence 

Age Stratigraphic name Units in Mine Sequence 

Permian Zeehan Glacial Formation Zeehan Glacial Formation 

Devonian Heemskirk granite Heemskirk granite 

Bell shale Bell shale 
Devonian 

Florence quartzite Florence quartzite 

Silurian Crotty quartzite Crotty quartzite 

Ordovician Gordon limestone Gordon limestone 

Cambrian Crimson Creek Formation Crimson Creek Formation 

Poverty Point beds 
Precambrian Success Creek Group 

Undifferentiated Success Creek Group 

Undifferentiated Oonah Formation 

Queen Hill beds 

Montana volcanics 
Precambrian Oonah Formation 

Undifferentiated Oonah Formation 
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Figure 2-1 Queen Hill area – local geology 

(78-1261, page 11) 
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Figure 2-2 Queen Hill area – surface contours 

Surface contours (white), important lode positions at surface (red), some pit locations (blue) and bedrock tin anomaly (brown). 

The bedrock tin anomaly encloses bedrock samples assaying >0.05%Sn 
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Figure 2-3 Queen Hill mineralisation model – sketch cross-section looking north. 
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Figure 2-4 Severn mineralisation model – sketch cross-section looking north. 

2.2.3 Geological Interpretation 
In the past, the Queen Hill, Zeehan Montana and Severn tin deposits were described as steeply 
dipping, semi-conformable replacement style mineralisation within dolomitic host rock (for 
example, in Anderson, 1989 and Young, 1990, reference 97-4071). At Queen Hill, the host rock 
was described as being enclosed by Montana volcanics and at Severn, the host rock was 
described as occurring in the hangingwall of a fault zone in Crimson Creek Formation. 

The geological interpretation for this report does not conform with the interpretation that the 
Queen Hill mineralisation is all replacement style and that the mineralisation occurs entirely 
within the Montana volcanics.  

Nevertheless, the geological interpretation for this report does agree that the Severn 
mineralisation is mostly replacement style mineralisation which occurs in the hangingwall of a 
fault zone in the Crimson Creek Formation. The Severn mineralisation has been re-interpreted 
as replacing a bed, or series of beds, which have been folded into a north-south striking, 
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easterly plunging anticline which is truncated on the west by a fault, referred to here as Payne’s 
fault (see below). 

As a general rule, it was assumed for the interpretation made for this report that the tin 
mineralisation can be reasonably well defined by assays >0.1% Sn. This feature was used in 
interpretations made by Aberfoyle in the past and the use of this Sn assay limit is supported by: 

 Examination of the assays down drill holes: there appear to be points on the hangingwall 
and footwall of mineralisation within which nearly all Sn assays are generally >0.1% Sn 
and beyond which nearly all Sn assays are <0.1% Sn. 

 The coherent shape of the mineralisation which results from using this Sn assay limit. 

 The basic statistics of the Sn assays within the Queen Hill and Severn mineralisation (See 
5.1.1 Queen Hill Statistics and 5.1.3 Severn Statistics). 

At Queen Hill and Zeehan Montana, tin mineralisation occurs associated with shears and often 
carries anomalous levels of copper, lead, zinc and silver in addition to tin. This is also the 
situation at Renison where the copper, lead, zinc and silver are also taken to be markers of fault 
zones (for example, see Newnham, 1975 and Morland, 1989). 

At Queen Hill, mineralisation occurs both within the shear zones and as replacement of some 
beds in contact with the shears. As expected, the beds which have been replaced are generally 
dolomitic, for example, rocks described as dolomite or dolomitic volcanics. Mineralisation 
directly associated with shears carries anomalous levels of copper, lead, zinc and silver in 
addition to tin. 

At outcrop, the Queen Hill tin mineralisation is associated with Clarke’s Lode. A separate 
smaller lode to the east of Clarke's Lode, known as Stormsdown Lode remains untested. 

The interpretation of the Queen Hill mineralisation was guided by: 

 The results of diamond drilling: 40 diamond drill holes pass through the interpreted 
mineralisation. 

 Basic surface geological interpretation. 

 The location of the Queen Hill and Stormsdown pits. 

 Surface mapping of the lodes at the surface and in underground workings 

 The geochemical anomaly of Sn grades in bedrock sampling. 

The interpreted shape of the Queen Hill mineralisation is based on a reasonably large amount 
of data, including the results from 40 diamond drill holes which intersect the mineralisation (see 
Table 2-2). The interpreted mineralisation has a strike length of over 300m, a width of about 1 to 
50m and a down dip extent of over 300m. The dip on the mineralisation is generally about 60o to 
the east. 

The shape appears reasonably robust on a large scale but may change on a large scale if 
extensions to the mineralisation are discovered and on a small scale as more data becomes 
available. The most likely changes to the shape on a small scale will be due to the identification 
of faults which may transect the mineralisation with local offsets to the shape. 

Pinching on some sections is probably due to faulting on a local scale, compare with mapping of 
trenches west of Zeehan Montana and underground mapping of Queen Hill. 
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The Queen Hill mineralisation intercepts were flagged as “Queen_Hill” in a field named 
min_zone in the Sample table of the database RL051997_200905_02_DDHdatabase.ddb. 

At Zeehan Montana the tin mineralisation has been intersected in 7 holes on 2 sections only. At 
present, the mineralisation all appears to be principally shear hosted. The interpreted 
mineralisation has a strike length of just over 100m, a width of about 1 to 15m and a down dip 
extent of over 300m. The mineralisation appears to strike just north of east and dips at about 
55o to the south. 

At Severn, tin mineralisation occurs as replacement mineralisation in the hangingwall of a 
steeply dipping fault. At surface, the fault marks the contact between Crimson Creek Formation 
to the east and the Oonah Formation to the west. The fault strikes more or less north-south and 
there is a small prospecting pit, known as Payne’s pit, on the fault near 5,361,750N 360,950E. 
The fault is referred to in this report as Payne’s Fault. 

The Severn mineralisation principally occurs as replacement of some beds in contact with 
Payne’s fault. As expected, the beds which have been replaced are generally dolomitic and the 
have been referred to as part of the Poverty Point sequence which is thought to be an 
equivalent of the Success Creek Formation which occurs at the top of the Oonah Formation just 
below the overlying Crimson Creek Formation. 

The interpretation of the Severn mineralisation was guided by: 

 The results of diamond drilling: 10 diamond drill holes pass through the interpreted 
mineralisation. 

 Basic surface geological interpretation. 

 The location of Payne’s pit. 

 The extent of the Severn magnetic anomaly. 

The Severn magnetic anomaly was first identified in a ground magnetic survey conducted by 
Aberfoyle in 1976 (see Figure 2-9). In the first instance, the ground magnetic anomaly was 
tested by diamond drill hole G39 which was aimed at the magnetic high of the anomaly. G39 
was drilled at a shallow dip, collaring at -41o and ending at -26o at a down-hole depth of 328m. 
G39 made a long intersection of low to high grade tin mineralisation. 

A subsequent aeromagnetic survey of the Zeehan area was flown and the high of the magnetic 
anomaly from this aerial survey was about 100m north of its location in the ground survey (see 
Figure 2-10 and Figure 2-11). Hole G72 passed through the plan position of the aeromagnetic 
high at about 250m vertically below the surface and intersected 28.0m down-hole at 0.65% Sn 
(see Table 2-4) including 8.0m down-hole at 1.93% Sn. 

The interpreted shape of the Severn mineralisation:  

 is consistent with the current geological model of the area, that is, takes the geology into 
account rather than being solely based on Sn assays; 

 is coherent, that is, the interpreted shape from cross-section to cross-section is consistent; 

 contains the bulk of the anomalous Sn assays; 

 appears to reflect the extent of the Severn magnetic anomaly (see Figure 2-12). 

There may be waste bands included within the currently interpreted Severn mineralisation 
envelope (see 5.1.3 Severn Statistics). 
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The Severn mineralisation is known over a strike length of about 400m and down-dip for over 
400m; the true width of the mineralisation ranges from about 1m to 40m. The dip on the 
mineralisation varies from about 70o to 20o to the east. 

The shape of the Severn mineralisation could change on a large scale and is likely to change on 
a small scale as more data becomes available. 

The Queen Hill mineralisation intercepts were flagged as “Severn” in a field named min_zone in 
the Sample table of the database RL051997_200905_02_DDHdatabase.ddb. 
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Table 2-2 Queen Hill intercepts 

(queen_hill_intercepts1.str) 
Hole No Depth 

from 
Depth 

to 
Intercept 

length 
%Sn 

G01 39.32 77.42 38.1 1.69 

G01 103.43 107.59 4.16 0.36 

G01 107.9 108.97 1.07 0.25 

G02 88.09 88.7 0.61 0.16 

G02 99.36 107.9 8.54 0.49 

G03 65.84 85.95 20.11 1.98 

G04 69.49 82.91 13.42 1.81 

G05 56.69 59.13 2.44 2.10 

G05 59.44 64.01 4.57 0.40 

G06 66.45 85.65 19.2 0.52 

G07 78.94 82.91 3.97 0.29 

G08 116.43 122.83 6.4 0.24 

G10 171.3 184.1 12.8 0.39 

G11 140.82 162 21.18 0.46 

G11W 143.87 171.6 27.73 0.60 

G12 168.86 228.3 59.44 1.12 

G13 196.9 203.61 6.71 0.80 

G14 192.02 203.91 11.89 0.27 

G15 234.09 263 28.91 0.56 

G15W2 237.78 249.15 11.37 0.23 

G16 114.6 118.87 4.27 0.30 

G18 291.08 303.28 12.2 1.11 

G22 184.4 206.04 21.64 0.25 

G22 206.65 236.83 30.18 0.52 

G23 106.22 113.69 7.47 0.38 
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Hole No Depth 
from 

Depth 
to 

Intercept 
length 

%Sn 

G24 145.71 156.27 10.56 0.50 

G25 147 149 2 0.12 

G26 233 264 31 1.56 

G28 245.5 247.9 2.4 0.37 

G33 349.67 352.18 2.51 0.83 

G34B 336.57 338.75 2.18 2.17 

G45 173.75 195.75 22 0.19 

G49 115.35 160.8 45.45 0.56 

G49 173.4 201.4 28 0.43 

G51B 217.5 255.5 38 0.73 

G52 133.2 140.5 7.3 0.89 

G61 222.7 239.85 17.15 0.95 

G61 241.2 242.2 1 0.01 

G62 200 255 55 0.63 

G63 286.25 289.4 3.15 2.40 

ZQ1093 74 80 6 0.69 

ZQ1094 64 71 7 1.23 

ZQ1095 61.55 62.7 1.15 0.43 

ZQ1096 85.8 108 22.2 0.79 

ZQ1097 53.2 59 5.8 0.24 

ZQ1098 95 106 11 0.83 

Total   699.23 0.79 
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Table 2-3 Zeehan Montana intercepts 

(montana_intercepts1.str) 
Hole No Depth 

from 
Depth 

to 
Intercept 

length 
%Sn 

G19 105.46 109.73 4.27 0.38 

G19 115.82 120.09 4.27 0.22 

G20 131.98 148.74 16.76 0.57 

G27 114.6 119.6 5.0 1.31 

G37 178.2 178.6 0.4 0.60 

G78 332.15 336.0 3.85 0.30 

G86 248.0 255.0 7.0 0.35 

G86W 248.0 255.0 7.0 0.48 

Total   71.6 1.05 
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Table 2-4 Severn intercepts 

(severn_intercepts1.str) 
Hole No Depth 

from 
Depth 

to 
Intercept 

length 
%Sn 

G39 196.5 231.05 34.55 0.51 

G39 231.1 246.2 15.1 0.16 

G41 230.0 236.0 6.0 0.69 

G43 242.0 292.0 50.0 0.28 

G65 217.8 267.75 49.95 0.72 

G69 138.0 141.0 3.0 0.75 

G72 282.5 310.5 28.0 0.65 

G74 351.0 371.0 20.0 0.84 

G81 437.0 464.0 27.0 0.65 

G84 399.0 421.0 22.0 0.33 

G87 326.0 354.0 28.0 0.53 

Total   283.6 0.53 
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Figure 2-5 Queen Hill deposit –  longitudinal projection showing distribution of drill 

hole intercepts.  

Holes G33 and G34 plot just off the bottom of the figure below G18. 

(queen_hill_intercepts1.str) 
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Figure 2-6 Zeehan Montana – longitudinal projection showing distribution of drill hole 

intercepts. 
 (montana_intetcepts1.str) 
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Figure 2-7   Severn deposit – longitudinal projection showing distribution of drill hole 
intercepts. 

(severn_intercepts1.str) 
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Figure 2-8 Queen Hill, Zeehan Montana and Severn mineralisation oblique view 

looking north-west. 

Queen Hill mineralisation is shown to the left outcropping behind Queen 
Hill; Zeehan Montana is to the right; Severn is at the centre, the top of 
Severn is about 100m below the surface. 
Refer to the text for dimensions. 
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Figure 2-9 Contours of magnetic intensity, June 1976. 

(77-1214) 
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Figure 2-10 Airborne magnetic contours. 

(77-1217) 
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Figure 2-11 Aeromagnetic contours 1978. 

(78-1261) 

 

 
Figure 2-12 Severn mineralisation and aeromagnetic anomaly: plan view. 

Severn mineralisation in brown, Payne’s Fault in red; aeromagnetic 
contours are as in Figure 2-12. 
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Figure 2-13 Severn deposit – cross-section through G72 along bearing of G72, east to 

the right. 

2.2.4 Digital files 
The most significant new digital files created for this report were: 

 String files and a wireframe of surface contours created by the author based on a drawing 
in an Aberfoyle report  by Palmer and Skey, 1982: contours.str/dtm. 

 A string file of the surface geology as shown in an Aberfoyle report by Simpson, 1978: 
geology_trim1.str. 

 A string file created by the author of the bedrock tin anomaly based on data in a report by 
Simpson, 1978: sn_geochem2.str. 

 A string file of part of a drawing of ground magnetic contours included in Simpson, 1977: 
severn_mag1.str. 

 A string file of a drawing of aerial magnetic contours included in Simpson and Yates, 
1977: severn_mag2.str. 
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3 MINERALOGY OF THE MINERALISATION 
At Zeehan and nearby Renison Bell, the principal tin bearing minerals are cassiterite and 
stannite: 

 Cassiterite SnO2  Sn 78.6% 

 Stannite Cu2S.FeS.SnS2   Sn 28%, Cu 30%, Fe 13%, S 30% 

Cassiterite was first identified on Queen Hill in the Stormsdown lode in 1937 (Blissett, 1962). 
The deposit was described as soft pyritic pug containing cassiterite. 

Stannite is soluble in nitric acid and soluble Sn assays at Zeehan and Renison Bell are assays 
of tin occurring in stannite. Also note that stannite can only be present in samples which contain 
copper. Assays for soluble Sn have been routinely undertaken at Queen Hill by Aberfoyle and 
Stellar and at Severn by Aberfoyle where warranted by Cu assays. 

At Queen Hill, 316 samples have been assayed for soluble Sn and the average grade of 
the soluble Sn assays is <0.05% Sn (see  

Table 3-1). Of the assays, only 38 exceeded 0.05% = 50ppm soluble Sn. The higher soluble Sn 
assays all come from intersections in three diamond drill holes G23, G24 and G49 (see Figure 
3-1). 

To date, production from Queen Hill has included: 

 12.5 tonnes of cassiterite concentrates containing about 4 tonnes of tin from Stormsdown 
in 1938 and 1957-58. 

 Bulk sampling by Aberfoyle of 1,800 tonnes of cassiterite-bearing sulphide ore from 
Queen Hill by Aberfoyle in 1980 (81-1521). 

 Bulk sampling by Aberfoyle of 1,000 tonnes of cassiterite-bearing sulphide ore from the 
Stormsdown (81-1521). 

Negligible amounts of stannite have been reported from Zeehan Montana and Severn, the 
average of composite assays from drill hole samples being less than 0.02% Soluble Sn 
(seeTable 5-3). 

The mineralisation in the Zeehan Cassiterite Deposits is of two styles: 

 Mineralisation in faults with cassiterite associated with siderite, quartz, galena, sphalerite, 
and minor chalcopyrite, pyrite, stannite and fluorite. This is the style of mineralisation 
associated with Clarke’s Lode and Stormsdown Lode. 

 Replacement mineralisation with cassiterite associated with siderite, quartz, pyrite and 
pyrrhotite with minor sericite and fluorite or sellaite. This is the style of mineralisation 
associated with replacement of beds in the Montana volcanics at Queen Hill, perhaps in 
the replacement of the Poverty Point beds at Zeehan Montana and in the replacement of 
the dolomite in the Success Creek at Severn. 

There are 14 petrological descriptions of the mineralisation at Queen Hill (attached as Appendix 
B). These are mostly of replacement style mineralisation. Tin is described in the samples 
examined predominantly as cassiterite with grain size generally being in the range 5 to 50 
microns. 
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There are 12 petrological descriptions of the mineralisation at Severn (attached as Appendix C). 
These describe replacement style mineralisation and tin is described in the samples 
overwhelmingly as cassiterite with grain size being in the range 5 to 125 microns, that is, 
generally coarser than at Queen Hill. 

Stellar has submitted samples from the recent drilling program at Queen Hill for metallurgical 
testing but the results of the tests are not yet to hand. 

 
Table 3-1 Queen Hill mineralisation – soluble Sn statistics 

(queen_hill_solsn_assays1.str) 
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Figure 3-1 Queen Hill mineralisation – %Sn vs ppm soluble Sn 

(queen_hill_solsn_assays1.str) 
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4 DATABASE 

4.1 Coordinate Convention 
In this report, all coordinates are based on the Australian Geodetic Datum 1966 known as 
AGD66. This is the older datum which was generally in use prior to 31 March 2003. 

The collar coordinates of the Stellar diamond drill holes were converted from GDA94 to AGD66 
using the calculator on the Land Victoria website which can be accessed using this hyperlink: 
GDAit Online Coordinate Transformations (see Table 4-1). 

 

Table 4-1 Stellar diamond drill holes – collar coordinates 

GDA94 AGD66 
Hole No 

East North East North 

ZQ1093 360 771.29 5 361 910.70 360 659.730 5 361 727.90 

ZQ1094 360 769.82 5 361 911.39 360 658.26 5 361 728.59 

ZQ1095 360 780.13 5 361 933.06 360 668.57 5 361 750.26 

ZQ1096 360 787.28 5 361 947.38 360 675.72 5 361 764.58 

ZQ1097 360 785.30 5 361 948.02 360 673.74 5 361 765.22 

ZQ1098 360 821.30 5 361 972.36 360 709.74 5 361 789.56 

 

The elevations used in this report are referred to as RLs and are heights above sea level plus 
1000m. 

4.2 Drilling Direction 
Gippsland and Aberfoyle drilled 91 diamond drill holes in the Queen Hill, Zeehan Montana and 
Severn area between 1970 and 1989. The holes which made significant intersections into 
mineralisation have been listed above in Table 2-2, Table 2-3 and Table 2-4.  

At Queen Hill, most holes were drilled on a bearing of about 290o from east to west or on a 
bearing of about 110o from west to east. At the time of drilling, the bearings of the holes were 
thought to be perpendicular to the strike of the mineralisation. However, the current 
interpretation of the mineralisation has a general north-south strike although there are variations 
in strike along strike (see Figure 2-2). 

The dip of the Queen Hill mineralisation, although steep is to the east. This meant that several 
Aberfoyle holes did not intersect the mineralisation or made intersections with the mineralisation 
at unsatisfactory angles (for example, see hole G49 in Figure 4-1) 

In future, drill holes at Queen Hill should be drilled from east to west and it would be practically 
useful if the holes were drilled on a bearing of 270o. 
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Figure 4-1 Queen Hill – cross-section through G45 and G49 

4.3 Description of Database 

4.3.1 Data Standards 
Most of the data available for this report was compiled over the period 1970 to 2010. The 
principal first sources of data were diamond drill logs with assays and company reports by 
Gippsland, Aberfoyle and Stellar.  

It is still possible for some of the existing data to be verified by duplicate testing or by other 
means, for example, recent assay data from the Stellar drilling program or survey data, and the 
verification of such data is discussed below (see 4.3.5 Core Recovery, 4.3.3 Diamond Drill Hole 
Surveys and 4.3.7 Assays).  

However, other data cannot be verified by such methods and, as with much legacy data, must 
be accepted or rejected based on: 

 the data itself,  

 records of verification of data, 

 the competence of those who collected the data. 

For example, in the Aberfoyle data itself there are logs and assays for four drill holes where the 
original logs record unacceptable core recoveries. These were holes G30, G31, G32 and G38. 
These holes were drilled under the Stormsdown Pit and results from these holes were not used 
for any estimates made for this report, nor should they be used for any estimates in the future. 

There are records of verification of data by Aberfoyle. For example, duplicate assays of drill 
core using different laboratories and different sub-sampling techniques are described in 
Aberfoyle reports (for example, see Sise, 1981). 
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In the 1970s, Aberfoyle was one of the leading tin producers in Australia with four operating tin 
mines: the Cleveland mine on the West Coast of Tasmania, the Storeys Creek and Aberfoyle 
mines in North-east Tasmania, and the Ardlethan mine in southern New South Wales. The 
author worked for Aberfoyle from 1970 to 1973 and was resident in Zeehan with Renison 
Limited from 1973 to 1981and was acquainted with many of the Aberfoyle staff involved in 
exploration around Zeehan. He knows of no reason to doubt the competence of those who 
collected the data on behalf of Aberfoyle. 

As a general guide, defects in specific data and their effects on the database and the 
subsequent results which rely on the data are outlined in Table 4-2.  

 

Table 4-2 Defects in data and their impacts on subsequent results. 

Defects Impact on Data Impact on Subsequent 
Results 

No defects or remediable 
defects 

None None  

Defects tolerable  Low No material impact 

Defects not acceptable Data quality severely 
compromised 

Results severely 
compromised 

 

4.3.2 The Database 
The Access database used in the estimation of Mineral Resources for this report was provided 
by Stellar and was named RL051997_200905_02_DDHdatabase.mdb. The database was 
compiled by Western Metals from Aberfoyle and Gippsland drill logs.  

The author added the results of the Stellar drill holes ZQ1093 to ZQ1098 to the database. 

For convenience when using Surpac software, the trivial changes listed in Table 4-3 were made 
to the database by the author. 

Note that nearly all the drill core from the Gippsland and Aberfoyle era is still available for 
inspection. The core is stored in racks in core sheds Zeehan and is in good to excellent 
condition. 
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Table 4-3 Changes made to Aberfoyle data in database 

Value Table Field 

Originally After change 

-0.05 0.001 

-0.01 0.001 

-0.001 0.001 

-0.002 0.001 

Sample Sn_pct 

-0.0004 0.001 

-5 1 

-10 1 

-20 1 

-50 1 

Sample Sol_Sn_ppm 

-100 1 

-0.01 0.01 

-0.05 0.01 Sample S_pct 

0.1 0.01 

-20 10 
Sample Cu_ppm 

-100 10 

 

4.3.3 Diamond Drill Hole Surveys 
Most drill hole collars were picked up by qualified Surveyors (see Table 4-4). The collars of the 
8 holes not picked up were located by reference to a ground grid. All collars plot on the surface 
topography (see Figure 4-2). 

Most holes were surveyed down-hole by Tropari or Down-hole camera. These methods are 
acceptable given that the only significantly abundant magnetic mineral in the area is pyrrhotite 
and its distribution is restricted to parts of the mineralisation. 

For the purposes of this report, the survey data contains tolerable defects which would have no 
material effect on subsequent results. 
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Table 4-4 Diamond drill hole collar surveys 

Hole No Collar 
Survey? 

Comment If not surveyed, does hole 
intersect interpreted Queen 
Hill or Severn mineralisation? 

G01 to G05 No Located on ground grid Queen Hill 

G06 to G07 Yes Renison Ltd (78-1320)  

G08 No Located on ground grid Queen Hill 

G09 o G10 Yes Renison Ltd  

G11 No Located on ground grid Queen Hill 

G12 to G16 Yes Renison Ltd  

G17 No Located on ground grid No 

G18 Yes Renison Ltd  

G19 to G21 No Located on ground grid No 

G22 No Located on ground grid Queen Hill 

G23 to G26 Yes Renison Ltd  

G27 No Located on ground grid No 

G28 Yes Renison Ltd  

G29 to G32 No Located on ground grid No 

G33 to G36 Yes Renison Ltd  

G37 No Located on ground grid No 

G38 Yes Renison Ltd  

G39 to G92 Yes Renison Ltd and other 
Surveyors 

 

ZQ1093 to 
ZQ1098 

Yes Len McKenzie, Licensed 
Surveyor 
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Figure 4-2 Zeehan Cassiterite Project – diamond drill hole collars 

 

4.3.4 Core Sizes 
Core sizes were recorded in drill logs and have been included in the database.  

The core sizes in the drill holes in the mineralisation are listed in Table 4-5 to Table 4-7. The 
core sizes are mostly in the range from BQ with core diameter 36.4mm to NQ with core 
diameter 47.6mm with a few at larger sizes. These are commonly used core sizes in the drilling 
of hard rock tin mineralisation in Tasmania. 

For the purposes of this report, the core sizes are acceptable. 
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Table 4-5 Queen Hill core sizes in mineralisation. 

(RL051997_200905_02_DDHdatabase.mdb) 
Hole No Depth 

from 
Depth 

to 
Core Size 

G01 39.32 77.42 NQ 

G01 103.43 107.59 NQ 

G01 107.9 108.97 NQ 

G02 88.09 88.7 NQ 

G02 99.36 107.9 NQ 

G03 65.84 85.95 NQ 

G04 69.49 82.91 NQ 

G05 56.69 59.13 NQ 

G05 59.44 64.01 NQ 

G06 66.45 85.65 NQ 

G07 78.94 82.91 BQ 

G08 116.43 122.83 BQ 

G10 171.3 184.1 BQ 

G11 140.82 162 BQ 

G11W 143.87 171.6 BQ 

G12 168.86 228.3 BQ 

G13 196.9 203.61 BQ 

G14 192.02 203.91 BQ 

G15 234.09 263 BQ 

G15W2 237.78 249.15 BQ 

G16 114.6 118.87 NQ 

G18 291.08 303.28 BQ 

G22 184.4 206.04 NQ & BQ 

G22 206.65 236.83 BQ 

G23 106.22 113.69 NQ 
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Hole No Depth 
from 

Depth 
to 

Core Size 

G24 145.71 156.27 BQ 

G25 147 149 BQ 

G26 233 264 BQ 

G28 245.5 247.9 BQ 

G33 349.67 352.18 BQ 

G34B 336.57 338.75 BQ 

G45 173.75 195.75 HQ 

G49 115.35 160.8 NQ 

G49 173.4 201.4 NQ 

G51B 217.5 255.5 BQ 

G52 133.2 140.5 HQ 

G61 222.7 239.85 HQ 

G61 241.2 242.2 HQ 

G62 200 255 HQ 

G63 286.25 289.4 HQ 

ZQ1093 74 80 PQ 

ZQ1094 64 71 PQ 

ZQ1095 61.55 62.7 PQ 

ZQ1096 85.8 108 HQ 

ZQ1097 53.2 59 HQ 

ZQ1098 95 106 HQ 
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Table 4-6 Zeehan Montana core sizes in mineralisation. 

 (RL051997_200905_02_DDHdatabase.mdb) 

 

Hole No Depth 
from 

Depth 
to 

Core Size 

G19 105.46 109.73 NQ 

G19 115.82 120.09 NQ 

G20 131.98 148.74 NQ 

G27 114.6 119.6 BQ 

G37 178.2 178.6 BQ 

G78 332.15 336.0 NQ 

G86 248.0 255.0 NQ 

G86W 248.0 255.0 NQ 

 

 

Table 4-7 Severn core sizes in mineralisation 

(RL051997_200905_02_DDHdatabase.mdb) 
Hole No Depth 

from 
Depth 

to 
Core Size 

G39 196.5 231.05 NQ 

G39 231.1 246.2 NQ 

G41 230.0 236.0 BQ 

G43 242.0 292.0 BQ 

G65 217.8 267.75 NQ 

G69 138.0 141.0 NQ 

G72 282.5 310.5 NQ 

G74 351.0 371.0 BQ 

G77 339.0 340.0 BQ 

G81 437.0 464.0 NQ 

G87 326.0 354.0 NQ 
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4.3.5 Core Recovery 
Core recoveries were not explicitly recorded in Aberfoyle drill logs. Stellar have measured core 
recoveries for most of the intercepts of Queen Hill and Severn mineralisation and these are 
attached (see Appendix D). 

In general, the core recoveries appear adequate. There do not seem to be any systematic core 
losses. While the recording of core recoveries is not ideal, the core recovery data is acceptable. 

 

4.3.6 Core Logging 
Core has been well logged and with a level of detail to support the Mineral Resource estimates. 

In addition, most of the core is available for reference. 

 

4.3.7 Assays 
There are 4,485 assay records in the drill hole database: 4,286 attributable to Aberfoyle and 
199 to Stellar. The names of the assays laboratories have been included in the drill hole 
database and those used by Gippsland and Aberfoyle were: 

 AMDEL 

 Analabs 

 Cleveland Tin N.L 

 Cominco 

 Comlabs 

 McPhar 

 Spectrometer Services 

There were 472 assay records for which the laboratory was not named. 

Most of the assays would have been undertaken by dry powder XRF with wet chemical 
standardisation of the XRF assays (Mike Waters, former Chief Analyst, Cleveland tin N.L., pers 
comm.). 

Most of the Aberfoyle assays were performed by commercial assayers or at the Cleveland tin 
mine. No record of standards are included in the database. Duplicate assays of drill core using 
different laboratories and different sub-sampling techniques were described in Aberfoyle reports 
(for example, see Sise, 1981) and, given the standing of Aberfoyle as an operating tin mining 
company (see 4.3.1  Data Standards), it is reasonable to conclude that the assays are 
acceptable. 

Stellar did arrange for duplicate assaying of 76 samples from holes ZQ1093 to ZQ1098. The 
original assays were undertaken by Fused Bead XRF at the Burnie Research Laboratory and 
the checks by SGS. The correlation of the results from the two laboratories was very good (see 
Figure 4-3). 
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Tin Assays - BRL Fusion XRF and SGS Fusion XRF
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Figure 4-3 Stellar fused bead Sn assays – comparison of repeated assays 

 

4.3.8 Specific Gravity 
The database includes records of 1,222 samples for which specific gravity was estimated using 
the pycnometer method. The specific gravities range from 2.27 to 5.6/cm3 gm with only 17 less 
than 2.6 gm/cm3. Given the mineralogy of the material assayed, the results appear reasonable 
although those less than 2.6 gm/cm3 are somewhat low but these represent only about 1% of 
the results. 

For the purposes of this report, the specific gravity data is acceptable.  

 

4.4 Database Audits and Reviews 
For this report, the database was reviewed for: 

 Holes which appeared to collar beyond the apparent limits of the drilling campaigns. 

 Holes which appeared not to collar on the surface. 

 Sn assays which exceeded those possible, that is exceeded the maximum assay for Sn in 
pure cassiterite. 

 Assays which exceeded those mentioned in existing reports. 

 Overlapping sample depths. 

 Holes which had records which exceeded the final depth recorded in the Collar table. 

There was none of any of these. 
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5 RESOURCE ESTIMATES 

5.1 Basic Statistics 

5.1.1 Queen Hill Statistics 
All assays used for the estimate of the Mineral Resources of the Queen Hill mineralisation came 
from sampling of diamond drill core. The diamond drilling intercepts into the Queen Hill 
mineralisation which were used are listed in Table 2-2. 

A histogram of the sample lengths of the raw assays showed that most assays were taken over 
lengths of 1.0m or less (see Figure 5-1). Consequently, all samples were composited to 1.0m in 
length.  

The average grade of the composited Sn assays was 0.80% Sn (see Table 5-1) which is in very 
good agreement with the length weighted average grade of the raw Sn assays which was 
0.79% Sn (see Table 2-2). 

A histogram of the composited Sn assays was skewed to the left (see Figure 5-2). A histogram 
of log10(%Sn) was symmetrical and suggested that the Sn assays are log-normally distributed 
(see Figure 5-3).  

A log-probability plot for the composited %Sn assays had inflection points at about 0.07% Sn 
and 1.0% Sn indicating that more than one population of Sn assays has been included in the 
data set and implying that, if the assay populations are spatially discrete, there may be the 
possibility of selectively defining the populations (see Figure 5-4). 

There are S assays and specific gravity determinations for 82 samples of Queen Hill 
mineralisation. The average specific gravity of the samples was 3.3 gm/cm3. A plot of specific 
gravity vs %S shows a scatter about a straight line (see Figure 5-16). The equation to the 
straight line is: 

specific gravity = 2.9 + 0.025 * %S 

There is a poorer correlation between specific gravity and %S at Queen Hill than that at Severn. 
One explanation for this is that sulphur at Severn occurs principally as pyrrhotite whereas at 
Queen Hill there are many sulphur bearing minerals present including pyrite, galena and 
sphalerite. 

A %Sn variogram in the horizontal plane had a nugget of 0.5 and a sill at 1.22, that is, the 
nugget effect accounted for about 40% of the variance. This level of nugget effect is typical of 
the style of cassiterite deposit at Queen Hill. The range of the spherical model fitted to the 
variogram was 10.0m. (See Figure 5-6) 

At present, the sample data are too widely spaced to allow for useful variography. 
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Table 5-1 Queen Hill composited assays – basic statistics 

(queen_hill_comps1.str) 

 average minimum maximum variance no of 
samples 

%Sn 0.80 0.003 8.623 1.22 689 

ppm Soluble Sn 477 1 18700 2730508 277 

ppm Cu 531 5 25946 3441629 683 

ppm Pb 5169 8 260000 - 643 

%S 16.8 0.01 41.8 90.5 429 

SG 3.33 2.27 4.48 0.16 413 

 

 
Figure 5-1 Queen Hill raw assays – histogram of sample lengths. 

(queen_hill_assays1.str) 
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Figure 5-2 Queen Hill composited assays – %Sn histogram. 

(queen_hill_comps1.str) 
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Figure 5-3 Queen Hill composited assays – log10(%Sn) histogram. 

(queen_hill_comps1.str) 



STELLAR RESOURCES - HEEMSKIRK  PROJECT 

ZEEHAN CASSITERITE DEPOSITS – MINERAL RESOURCE  REPORT 

 

P:\1534_M Stellar Resources Queen Hill\WPO\2745.doc       44 

 

 

 
Figure 5-4 Queen Hill composited assays – %Sn log probability plot. 

(queen_hill_comps1.str) 
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Figure 5-5 Queen Hill composited assays – specific gravity vs %S 
(queen_hill_comps1.str) 
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Figure 5-6 Queen Hill variogram and variogram map in the horizontal plane 

 

5.1.2 Zeehan Montana Statistics 
All assays used for the estimate of the Mineral Resources of the Zeehan Montana 
mineralisation came from sampling of diamond drill core. The diamond drilling intercepts into the 
Severn mineralisation which were used are listed in Table 2.3. 

The length weighted average grade of the raw Sn assays of the intercepts was 1.05% Sn (see 
Table 2.3.).  

A histogram of the sample lengths of the raw assays showed that most assays were taken over 
lengths of 1.0m (see Figure 5-7). Consequently, all samples were composited to 1.0m in length.  

The average grade of the composited Sn assays was 1.06% Sn (see Table 5-2) which is in 
good agreement with the length weighted average grade of the raw Sn assays which was 
1.05% Sn (see Table 2.3). 

A histogram of the composited Sn assays was skewed to the left. A histogram of log10(%Sn) 
was more symmetrical, given the low number of samples involved, and suggested that the Sn 
assays are log-normally distributed (see Fig 5.10 ).  

A log-probability plot for the composited %Sn assays had inflection points at about 0.08% Sn 
and 3.0% Sn indicating that more than one population of Sn assays has been included in the 
data (see Figure 5-10). 
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The average specific gravity of the samples was 3.2 gm/cm3. A plot of specific gravity vs %S 
shows very good straight line correlation between the two values (see ). The equation to the 
straight line is: 

specific gravity = 3.5 + 0.03 * %S 

At present, the sample data are too sparse to allow for useful variography. 

 
Table 5-2 Zeehan Montana composited assays – basic statistics 

(montana_comps1.str) 

 average minimum maximum variance no of 
samples 

%Sn 1.06 0.01 9.21 2.41 71 

ppm Soluble Sn 187 1 400 10883 10 

ppm Cu 182 10 1000 40706 71 

ppm Pb 12472 100 199000 - 64 

%S 17.9 0.85 29.7 54.6 13 

SG 3.87 2.92 4.36 0.097 21 
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Figure 5-7  Montana raw assays – histogram of sample lengths. 

(montana_assays1.str) 
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Figure 5-8 Zeehan Montana composited assays – %Sn histogram. 

(montana_comps1.str) 
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Figure 5-9 Zeehan Montana composited assays – log10(%Sn) histogram. 

(montana_comps1.str) 
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Figure 5-10 Zeehan Montana composited assays – %Sn log probability plot. 
(montana_comps1.str) 
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Figure 5-11 Zeehan Montana composited assays – specific gravity vs %S. 

(montana_comps1.str) 

 

5.1.3 Severn Statistics 
All assays used for the estimate of the Mineral Resources of the Severn mineralisation came 
from sampling of diamond drill core. The diamond drilling intercepts into the Severn 
mineralisation which were used are listed in Table 2-4. 

The length weighted average grade of the raw Sn assays of the intercepts was 0.53% Sn (see 
Table 2-4). 

A histogram of the sample lengths of the raw assays showed that most assays were taken over 
lengths of 1.0m (see Figure 5-12). Consequently, all samples were composited to 1.0m in 
length.  
The average grade of the composited Sn assays was 0.53% Sn (see  

Table 5-3) which is in very good agreement with the length weighted average grade of the raw 
Sn assays which was also 0.53% Sn (see Table 2-4). 

A histogram of the composited Sn assays was skewed to the left (see Figure 5-13). A histogram 
of log10(%Sn) was symmetrical and suggested that the Sn assays are log-normally distributed 
(see Figure 5-14).  
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A log-probability plot for the composited %Sn assays had inflection points at about 0.07% Sn 
and 0.8% Sn, however, more data is required to be definitive. Nevertheless, there are 
indications that more than one population of Sn assays has been included in the data set and 
implying that, if the assay populations are spatially discrete, there may be the possibility of 
selectively defining the populations (see Figure 5-15). 

The average specific gravity of the samples was 3.2 gm/cm3. A plot of specific gravity vs %S 
shows very good straight line correlation between the two values (see Figure 5-16). The 
equation to the straight line is: 

specific gravity = 2.9 + 0.04 * %S 

A down-hole %Sn variogram had a nugget of 0.4 and a sill at 0.86, that is, the nugget effect 
accounted for about 45% of the variance. This level of nugget effect is typical of the style of 
cassiterite deposit at Severn. The range of the nested spherical model fitted to the variogram 
was 23.0m. (See Figure 5-17). 

At present, the sample data are too widely spaced to allow for useful variography. 

 
Table 5-3 Severn composited assays – basic statistics 

(severn_comps1.str) 

 average minimum maximum variance no of 
samples 

%Sn 0.53 0.01 7.16 0.79 283 

ppm Soluble Sn 175 1 1039 24674 81 

ppm Cu 393418 10 2550 175324 160 

ppm Pb 356 5 19000 - 95 

%S 7.2 0.1 34.0 43.2 100 

SG 3.21 2.77 4.30 0.061 92 
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Figure 5-12 Severn raw assays – histogram of sample lengths. 

(severn_assays1.str) 
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Figure 5-13 Severn composited assays – %Sn histogram. 

(severn_comps1.str) 
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Figure 5-14 Severn composited assays – log10(%Sn) histogram. 

(severn_comps1.str) 
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Figure 5-15 Severn composited assays – %Sn log probability plot. 
(severn_comps1.str) 
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Figure 5-16 Severn composited assays – specific gravity vs %S 

(severn_comps1.str) 
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Figure 5-17 Severn composited assays – %Sn down hole variogram 
  (severn_comps1.str) 

5.2 Global Resource Estimates 

5.2.1 Wireframes and Block Model Extents 
Wireframes of the surface topography and of the Queen Hill, Zeehan Montana and Severn 
mineralisation were devised during interpretation of the geology.  The wireframes were in 
Surpac format and were named: 

 Topography  contours.str/dtm 

 Queen Hill  queen_hill_sections2.str/dtm 

 Zeehan Montana montana_sections1.str/dtm 

 Severn   severn_paynes_fault1.str/d 

Block models were created using Surpac software. The block model extents and block 
dimensions are listed in Table 5-4. the block dimensions were appropriate given the shape and 
thickness of the mineralisation being modelled. The block size used was 10m X 10m X 10m and 
no sub-splitting was allowed. 
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Table 5-4 Block model extents 
(mozp1104.mdl)  

Direction Minimum Maximum Block size 

X 360,500m E 361,300m E 10m 

Y 5,361,400m N 5,362,200m N 10m 

Z 600m RL 1,300m RL 10m 

 

5.2.2  Queen Hill Global Resource 
The wireframe of the Queen Hill mineralisation had a volume of 986,369m3. 

The volume of the blocks in the block model which represented the Queen Hill mineralisation 
was 989,000m3 which is in good agreement with the volume of the wireframe. 

In the block model, the density of rock outside the interpreted mineralisation was set at 2.7 
tonnes/m3; this was a reasonable general estimate given the range of rock types involved 
including quartzite, shale/slate, volcaniclastic and dolomite.  

The density of the Queen Hill mineralisation was interpolated into the block model based %S 
assays using the relationship described above for specific gravity (see 5.1.1 Queen Hill 
Statistics and Figure 5-5). ). Given the generally massive state of the mineralisation, that is, the 
mineralisation is not porous and does not generally contain cavities, this was reasonable. The 
equation used was: 

bulk density = 2.9 + 0.025*%S 

For blocks of mineralisation which had no S grade interpolated, the density was set at 3.3 
tonnes/m3. 

All tonnage estimates are in dry tonnes. 

S grades were interpolated into the blocks using an inverse distance squared method with a 
search radius of 50m. 

Given the lack of definitive variography, it was not possible to interpolate Sn grades by Ordinary 
Kriging or any other geostatistically based technique, so Sn grades were interpolated into the 
block model using an inverse distance squared method with a 50m search radius using Surpac 
software. 

Using a 50m search radius, there were just under 10% uninformed blocks in the block model: 

 Informed blocks 894,000m3  

 Uninformed blocks 95,000m3  

Uninformed blocks are blocks which are more than 50m from a sample. 

The global resource represented by the informed blocks was 2,948,000 tonnes at 0.78% Sn. 
There was good agreement between the average block model Sn grade of the global resource, 
the length weighted average Sn grade of the raw samples within the Queen Hill mineralisation, 
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and the average Sn grade of the composited samples used for the interpolation (see 5.1.1 
Queen Hill Statistics): 

 Average block model Sn grade of global resource  0.78% Sn 

 Length weighted average grade of raw samples  0.79% Sn 

 Average grade of the composited samples   0.80% Sn 
 

5.2.3 Zeehan Montana Global Resource 
The wireframe of the Zeehan Montana mineralisation had a volume of 134,618m3. 

The volume of the blocks in the block model which represented the Zeehan Montana 
mineralisation was 139,000m3 which is in good agreement with the volume of the wireframe. 

In the block model, the density of rock outside the interpreted mineralisation was set at 2.7 
tonnes/m3; this was a reasonable general estimate given the range of rock types involved 
including quartzite, shale/slate, volcaniclastic and dolomite.  

The density of Zeehan Montana mineralisation was interpolated into the block model based %S 
assays using the relationship described above for specific gravity (and. ). Given the generally 
massive state of the mineralisation, that is, the mineralisation is not porous and does not 
generally contain cavities, this was reasonable. The equation used was: 

bulk density = 3.5 + 0.03*%S 

For blocks of mineralisation which had no S grade interpolated, the density was set at 3.9 
tonnes/m3. 

All tonnage estimates are in dry tonnes. 

S grades were interpolated into the blocks using an inverse distance squared method with a 
search radius of 50m. 

Given the lack of definitive variography, it was not possible to interpolate Sn grades by Ordinary 
Kriging or any other geostatistically based technique, so Sn grades were interpolated into the 
block model using an inverse distance squared method with a search radius of 50m using 
Surpac software. 

Using a 50m search radius there were under 5% uninformed blocks in the block model: 

 Informed blocks 133,000m3  

 Uninformed blocks 6,000m3  

Uninformed blocks are blocks which are more than 50m from a sample. 

The global resource represented by the informed blocks was 355,000 tonnes at 1.23% Sn. 
There was reasonable agreement between the average block model Sn grade of the global 
resource and the length weighted average Sn grade of the raw samples within the Zeehan 
Montana interpreted mineralisation, and the average Sn grade of the composited samples used 
for the interpolation (see ): 

 Average block model Sn grade of Global resource  1.23% Sn 

 Length weighted average grade of raw samples  1.05% Sn 

 Average grade of the composited samples   1.06% Sn 
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The somewhat higher grade of the block model suggests that there is some clustering of the 
drill hole samples in a low grade part of the mineralisation. 

 

5.2.4 Severn Global Resource 
The wireframe of the Severn mineralisation had a volume of 2,742,805m3. 

The volume of the blocks in the block model which represented the Severn mineralisation was 
2,707,000m3 which is in good agreement with the volume of the wireframe. 

In the block model, the density of rock outside the interpreted mineralisation was set at 2.7 
tonnes/m3; this was a reasonable general estimate given the range of rock types involved 
including quartzite, shale/slate, volcaniclastic and dolomite.  

The density of Severn mineralisation was interpolated into the block model based %S assays 
using the relationship described above for specific gravity (see 5.1.3 Severn Statistics and 
Figure 5-16). Given the generally massive state of the mineralisation, that is, the mineralisation 
is not porous and does not generally contain cavities, this was reasonable. The equation used 
was: 

bulk density = 2.9 + 0.04*%S 

For blocks of mineralisation which had no S grade interpolated, the density was set at 3.2 
tonnes/m3.  

All tonnage estimates are in dry tonnes. 

S grades were interpolated into the blocks using an inverse distance squared method with a 
search radius of 50m. 

Given the lack of definitive variography, it was not possible to interpolate Sn grades by Ordinary 
Kriging or any other geostatistically based technique, so Sn grades were interpolated into the 
block model using an inverse distance squared method with a search radius of 100m using 
Surpac software. 

Using a 100m search radius, there were just under 8% uninformed blocks in the block model: 

 Informed blocks 2,492,000m3  

 Uninformed blocks    215,000m3  

Uninformed blocks are blocks which are more than 50m from a sample. The global resource 
represented by the informed blocks was 7,682,000 tonnes at 0.53% Sn. There was good 
agreement between the average block model Sn grade of the global resource, the length 
weighted average Sn grade of the raw samples within the Queen Hill mineralisation, and the 
average Sn grade of the composited samples used for the interpolation: 

 Average block model Sn grade of Global resource  0.53% Sn 

 Length weighted average grade of raw samples  0.55% Sn 

 Average grade of the composited samples   0.55% Sn 
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5.2.5 Previous Estimates 
Previous estimates of the resources at Queen Hill, Zeehan Montana and Severn were made by 
Aberfoyle. These estimates were made prior to the introduction of the JORC Code and were not 
reported in accordance with the Code. The Code is not prescriptive about how resource or 
reserve estimates should be made but does prescribe how the estimates should be reported. 
Unfortunately, it is not possible to prepare a report of the older estimates, not because the 
estimates may be unreliable, but because it is not possible to ensure that such a report is 
transparent. The JORC Code defines transparency as: 

“Transparency requires that the reader of a Public Report is provided with 
sufficient information, the presentation of which is clear and unambiguous, to 
understand the report and is not misled.” (JORC Code)  

Because the old estimates cannot be reported in accordance with the JORC Code they are not 
mentioned in this report. 

 

5.3 Mineral Resource Estimates 

5.3.1 Modifying Factors 
A calculation of cut-off grade for the currently prevailing tin price of US$30,000 was made. The 
calculation is outlined in Table 5-5 together with the mining, metallurgical and realisation cost 
assumptions used. 

The minimum block size in the block model was 10m X 10m X10m and, consequently, no 
minimum mining width below that block size has been applied.  

The cut-off grade varies with tin price as shown in Table 5-6. 

For this report, the Mineral Resources have been quoted at the cut-off grade calculated from a 
tin price of US$30,000 which was 0.6% Sn. 
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Table 5-5 Mineral Resource – cut off grade calculation 

Parameter Value Unit Source 

Assumptions 

Tin price US$ 30,000 US$ / tonne London Metal exchange cash 
price 10 February 2011 

Exchange rate 1.01 US$ / A$1 Reserve Bank of Australia 10 
February 2011. 

Realisation costs rate 10 % Author’s estimate based on 
Lewis, 1993. 

Mining recovery 90 % Author’s estimate 

Mill recovery 65 % Author’s estimate 

Operating cost 100 A$ / tonne 
processed Author’s estimate 

Calculation 

Tin price $A 29,703 A$ / tonne = Tin price US$ / Exchange 
rate 

Realisation costs 2,970 A$ / tonne = Tin price A$ * Realisation 
costs rate 

Gate price 26,733 A$ / tonne = Tin price A$ -  Realisation 
costs 

Operating cost per tonne 
processed 100 A$ / tonne Assumption above 

Operating cost per tonne of 
resource mined 100 A$ / tonne = Operating cost per tonne 

processed 

Operating cost per tonne of 
resource in ground 111 A$ / tonne 

= Operating cost per tonne of 
resource mined / Mining 
recovery 

Cut-off grade 0.6 % Sn 
= Operating cost per tonne of 
resource in ground / (gate 
price * mill recovery) 
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Table 5-6 Tin prices and cut-off grades 

Tin price 

US$ per tonne 

Resource Cut-off 
grade %Sn 

$30,000 0.6 

$25,000 0.8 

$20,000 1.0 

 

5.3.2 Mineral Resources 
The grade-tonnage information for the Queen Hill global resource is listed in Table 5-7.  

The Queen Hill Mineral Resource estimate was based on intercepts in 40 diamond drill holes 
(see Table 2-2 and Figure 2-5). 

Hole spacing ranges from a few metres to over 50 metres and there are parts of the 
mineralisation where no holes have yet been drilled. The geological interpretation has been 
described above (2.2.3 Geological Interpretation). At the scale of the geological interpretation 
made, there is reasonable structural continuity from cross-section to cross-section and down-dip 
on each cross-section. 

Grades were interpolated into the block model of the mineralisation using a 50m search radius 
(see 5.2.2  Queen Hill Global Resource) so those areas more than 50m from a drill were not 
included in the resource estimates. 

The grade continuity is similar to that in other similar tin deposits. Although variography which 
would be useful for grade interpolation has not been possible, the nugget effect in the down-
hole variogram which was prepared accounts for about 40% of the variance (see Figure 5-6). All 
intercepts contained some tin and most, significant tin (see Table 2-2). 

Given the reasonable structural continuity, the apparent grade continuity and the number of 
intercepts, the Queen Hill Mineral Resource has been classified as Indicated: 

 
     (JORC Code) 

The Indicated Mineral Resource at Queen Hill, based on a 0.6% Sn cut-off grade is 1,600,000 
tonnes at 1.2% Sn. 
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The grade-tonnage information for the Zeehan Montana global resource is listed in Table 5-8 .  

The Zeehan Montana Mineral Resource estimate was based on intercepts in 7 diamond drill 
holes on two sections only (see Table 2-3 and Figure 2-6). 

Hole spacing ranges from about 40 metres to over 100 metres. The geological interpretation 
has been described above (2.2.3 Geological Interpretation). There are too few intersections of 
the mineralisation to ensure that the apparent structural continuity in the interpretation is real. 

Based on the grades of the intercepts of the mineralisation alone, there appears to be 
reasonable grade continuity within the interpreted mineralisation. All intercepts of mineralisation 
contained some tin and most, significant tin (see ). 

Grades were interpolated into the block model of the mineralisation using a 50m search radius 
(see) so only a small area of the interpreted mineralisation which is more than 50m from a drill 
hole was not included in the resource estimates. 

Given the reasonable structural continuity, the apparent grade continuity but taking into account 
the number of intercepts of the mineralisation and the need to elucidate the structure of the 
mineralisation, the Zeehan Montana Mineral Resource has been classified as Inferred: 

 

 
(JORC Code) 

The Inferred Mineral Resource at Zeehan Montana, based on a 0.6% Sn cut-off grade is 
360,000 tonnes at 1.6% Sn. 

The grade-tonnage information for the Severn global resource is listed in Table 5-9. 

Table 5-9The Severn Mineral Resource estimate was based on intercepts in 10 diamond drill 
holes (see Table 2-4 and Figure 2-7. 

Hole spacing ranges from a few metres to over 150 metres and there are parts of the 
mineralisation where no holes have yet been drilled. The geological interpretation has been 
described above (2.2.3 Geological Interpretation). At the scale of the geological interpretation 
made, there is apparent structural continuity from cross-section to cross-section and down-dip 
on each cross-section.  

Grades were interpolated into the block model of the mineralisation using a 50m search radius  
(see 5.2.4 Severn Global Resource) so those areas more than 50m from a drill hole which have 
not yet been drilled were not included in the resource estimates. 

The grade continuity appears similar to grade continuity in other similar tin deposits. Although 
variography which would be useful for grade interpolation has not been possible, the nugget 
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effect in the down-hole variogram which was prepared accounts for about 40% of the variance 
(see Figure 5-17). All intercepts contained some tin and most, significant tin (see Table 2-1). 

Given the apparent structural continuity, the apparent grade continuity and the number of 
intercepts the Queen Hill Mineral Resource has been classified as Inferred: 

 

 

 
(JORC Code) 

The Inferred Mineral Resource at Severn, based on a 0.6% Sn cut-off grade is 2,400,000 
tonnes at 0.9% Sn. 



STELLAR RESOURCES - HEEMSKIRK  PROJECT 

ZEEHAN CASSITERITE DEPOSITS – MINERAL RESOURCE  REPORT 

 

P:\1534_M Stellar Resources Queen Hill\WPO\2745.doc       68 

Table 5-7 Queen Hill global resource – grade-tonnage information 

  (queen_hill_gt_information.xls) 

Cut-off grade 
%Sn 

Tonnes above 
Cut-off grade 

Grade above cut-off 
grade 
%Sn 

0.0 2,948,009 0.78 

0.1 2,925,528 0.79 

0.2 2,749,912 0.83 

0.3 2,405,117 0.91 

0.4 2,091,022 1.00 

0.5 1,758,719 1.10 

0.6 1,563,510 1.17 

0.7 1,323,445 1.27 

0.8 1,166,218 1.34 

0.9 921,359 1.47 

1.0 775,486 1.56 

1.1 677,524 1.64 

1.2 567,136 1.74 

1.3 475,625 1.83 

1.4 415,180 1.90 

1.5 374,536 1.95 

1.6 311,469 2.03 

1.7 274,419 2.08 

1.8 241,088 2.13 

1.9 200,480 2.19 

2.0 154,444 2.26 

2.1 95,539 2.39 

2.2 82,394 2.43 

2.3 46,562 2.58 

2.4 30,062 2.68 

2.5 19,689 2.81 

2.6 9,734 3.09 

2.7 6,441 3.31 

2.8 6,441 3.31 

2.9 3,108 3.74 

3.7 3,108 3.74 
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Table 5-8 Zeehan Montana global resource – grade-tonnage information 

(montana_gt_information.xls) 

Cut-off grade 
%Sn 

Tonnes above 
Cut-off grade 

Grade above cut-off 
grade 
%Sn 

0.0 526,019 1.23 

0.1 526,019 1.23 

0.2 487,019 1.31 

0.3 483,119 1.32 

0.4 451,030 1.39 

0.5 374,102 1.59 

0.6 354,471 1.64 

0.7 323,271 1.74 

0.8 299,871 1.82 

0.9 288,171 1.86 

1.0 276,471 1.90 

1.1 264,771 1.94 

1.2 241,371 2.01 

1.3 210,171 2.12 

1.4 182,871 2.24 

1.5 139,971 2.47 

1.6 120,471 2.62 

1.7 116,571 2.65 

1.8 116,571 2.65 

1.9 116,571 2.65 

2.0 116,571 2.65 

2.1 100,562 2.75 

2.2 96,542 2.78 

2.3 92,530 2.80 

2.4 84,493 2.84 

2.5 80,494 2.86 

2.6 80,494 2.86 

2.7 64,450 2.91 

2.8 40,341 3.00 

2.9 28,268 3.06 

3.0 16,177 3.16 
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Cut-off grade 
%Sn 

Tonnes above 
Cut-off grade 

Grade above cut-off 
grade 
%Sn 

3.1 12,142 3.21 

3.3 4,053 3.34 

 
Table 5-9 Severn global resource – grade-tonnage information 

  (severn_resource.xls, severn_gt_information.xls) 
Cut-off grade 

%Sn 
Tonnes above 
 cut-off grade 

Grade above cut-off grade 
%Sn 

0.0 7,951,416 0.50 

0.1 7,575,471 0.52 

0.2 6,177,744 0.60 

0.3 5,196,274 0.68 

0.4 4,226,489 0.75 

0.5 3,503,866 0.81 

0.6 2,391,235 0.94 
0.7 2,233,363 0.96 

0.8 2,134,284 0.97 

0.9 1,445,802 1.02 

1.0 600,178 1.15 

1.1 413,105 1.19 

1.2 72,016 1.40 

1.3 29,876 1.66 

1.4 17,082 1.90 

1.5 13,882 2.01 

1.6 10,405 2.15 

1.7 6,672 2.42 

1.8 6,672 2.42 

1.9 6,672 2.42 

2.0 6,672 2.42 

2.1 6,672 2.42 

2.2 3,472 2.71 

2.3 3,472 2.71 

2.4 3,472 2.71 

2.5 3,472 2.71 

2.6 3,472 2.71 
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Cut-off grade 
%Sn 

Tonnes above 
 cut-off grade 

Grade above cut-off grade 
%Sn 

2.7 3,472 2.71 
 

5.4 Audits and Reviews 
There have been no audits or reviews of Mineral Resource estimates for the mineralisation at 
Queen Hill, Zeehan Montana or Severn. 
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6 PROPOSED DRILLING 

6.1 Proposed drilling 

6.1.1 Introduction 
The Mineral Resource at Queen Hill is currently classified as Indicated but also requires further 
drilling to allow detailed mining studies to be undertaken. 

The Mineral Resource at Zeehan Montana is currently classified as Inferred and requires further 
drilling to confirm the current geological interpretation and to allow upgrading of the resource 
classification to Indicated so that more reliable mining studies can be undertaken. 

The Mineral Resource at Severn is currently classified as Inferred and requires further drilling to 
confirm the current geological interpretation and to allow upgrading of the resource classification 
to Indicated so that more reliable mining studies can be undertaken. 

In addition, there are six obvious potential areas for increasing the known resources: 

 Inside the interpreted Queen Hill mineralisation. 

 Beyond the interpreted Queen Hill mineralisation. 

 Beyond the interpreted Zeehan Montana mineralisation. 

 Inside the interpreted Severn mineralisation. 

 Beyond the interpreted Severn mineralisation. 

The areas which appear the most prospective are: 

 Inside the interpreted Queen Hill mineralisation. 

 Beyond the interpreted Queen Hill mineralisation. 

 Beyond the Zeehan Montana mineralisation 

 Inside the interpreted Severn mineralisation. 

6.1.2 Inside the interpreted Queen Hill mineralisation 
The geological interpretation of the Queen Hill deposit includes parts of the mineralisation which 
have not been drilled (see Figure 1-2). These parts of the interpretation were not included in the 
grade modelling or resource estimates and, consequently, uninformed blocks in the block model 
of the Queen Hill mineralisation accounted for about 10% of the volume of the wireframe of the 
interpreted mineralisation (see 5.2.2   Queen Hill Global Resource). 

Drilling to confirm the geological interpretation at Queen Hill and to maintain an Indicated 
classification for Mineral Resources would require holes on about 50m centres (see 5.3.2 
Mineral Resources) and such targets are suggested in Figure 6-1. 

Nominal lengths for the suggested holes are listed in Table 6-1. 
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6.1.3 Beyond the interpreted Queen Hill mineralisation 
The interpreted Queen Hill mineralisation is open to the north, south and down-dip. Of these, 
the possibility of a northern extension provides the primary target. The most northerly 
intersection to date was in G52 which intersected 7.3m down-hole at 0.89% Sn just short of 
5,362,000N. 

North of 5,362,000N there are results of geophysical surveys which suggest that the Queen Hill 
mineralisation continues to the north, for example, there are IP anomalies north of Queen Hill 
and Stormsdown but west of Zeehan Montana which suggest this (see Young, 1979 and Figure 
6-3). Three holes are suggested to test beyond the interpreted mineralisation at about 1100m 
RL on lines coincident with the IP lines, that is along 5,362,100N, 5,362,250N and 5,362,400N. 
The nominal lengths of these holes are listed in Table 6-2. 

6.2 Beyond the Interpreted Zeehan Montana Mineralisation 
No drilling should be planned at Zeehan Montana until a review of all the existing data has been 
made with a view to confirming the current geological interpretation. Surface mapping and 
sampling may help to elucidate the interpretation. 

6.3 Inside the Interpreted Severn Mineralisation 
The geological interpretation of the Severn deposit includes parts of the mineralisation which 
have not been drilled (see. These parts of the interpretation were not included in the grade 
modelling or resource estimates and, consequently, uninformed blocks in the block model of the 
Severn mineralisation accounted for over 50% of the volume of the wireframe of the interpreted 
mineralisation (see 5.2.4 Severn Global Resource). 

Drilling is required to confirm the current geological interpretation and to allow upgrading of the 
resource classification from Inferred to Indicated.  

At present, it would appear that drilling to achieve an Indicated classification for Mineral 
Resources would require holes on about 50m centres (see 5.3.2 Mineral Resources). However, 
this would require many holes and, in the first instance, it suggested that holes on a more open 
pattern be drilled to enable closer spaced drilling to be efficiently focused later. These targets 
are shown in Figure 6-2. 

Nominal lengths for the suggested holes are listed in Table 6-3. 

6.4 Ranking Priorities for the Proposed Drill Targets 
The drill targets were categorised using the following criteria: 

 Metallurgical amenability: the simpler the anticipated metallurgical process and the higher 
the anticipated tin recovery the better: 2 or 1. 

 Potential to increase the resource base: the potential to increase the tonnage in the 
resource base: 3 - high, 2 - medium, 1 - low. 

 Potential to increase resource confidence: the potential to increase confidence in the 
resource classification or to increase confidence in the estimation of the grade of the 
resource: 3 - high, 2 - medium, 1 - low. 
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 Ranking for depth of hole: shallower holes are ranked above deeper holes: 3 – holes to 
300m, 2 – holes deeper than 300m but shallower than 350m, 1 – holes deeper than 
350m. 

 
Table 6-1 Inside Queen Hill – suggested diamond drill holes. 

  Refer to Figure 6-1. 

Priority for target Hole 
number 

Length 

m Ranking for 
metallurgical 
amenability 

Ranking 
for 

potential 
to 

increase 
size of 

resource 
base 

Ranking 
for 

potential 
to increase 
resource 

confidence

Ranking 
for depth 
of hole 

Overall 
ranking 

A 325 1 2 2 2 8 

B 300 1 1 2 3 6 

C 325 1 1 2 2 4 

D 325 1 1 2 2 4 

E 350 1 1 2 1 2 

F 300 1 1 2 3 6 

G 300 1 1 2 3 6 

H 325 1 1 2 2 4 

I 325 1 1 2 2 4 

J 350 1 1 2 1 2 

K 325 1 3 2 2 12 

Sub-
total 3,550      
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Table 6-2 Beyond Queen Hill to the north – suggested diamond drill holes. 

Priority for target Hole 
number 

Length 

m Ranking for 
metallurgical 
amenability 

Ranking 
for 

potential 
to 

increase 
resource 

base 

Ranking 
for 

potential 
to increase 
resource 

confidence

Ranking 
for 

Depth of 
hole 

Overall 
Ranking 

L 350 1 3 3 1 9 

M 350 1 3 3 1 9 

N 350 1 3 3 1 9 

Sub-
total 1,050      

 

Table 6-3 Inside Severn – suggested diamond drill holes. 

  Refer to Figure 6-2. 

Priority for target Hole 
number 

Length 

m Ranking for 
metallurgical 
amenability 

Ranking 
for 

potential 
to 

increase 
size of 

resource 
base 

Ranking 
for 

potential 
to increase 
resource 

confidence

Ranking 
for 

Depth of 
hole 

Overall 
Ranking 

O 350 2 1 3 1 6 

P 300 2 1 3 3 18 

Q 400 2 1 3 1 6 

R 425 2 1 3 1 6 

S 400 2 2 3 1 12 

T 450 2 1 3 1 6 

U 425 2 1 3 1 6 

Sub-
total 2,750      
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Figure 6-1 Queen Hill deposit –  longitudinal projection showing distribution of 

diamond drill hole intercepts and suggested drilling targets.  
Holes G33 and G34 plot just off the bottom of the figure below G18. 

(queen_hill_intercepts1.str) 
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Figure 6-2 Severn deposit –  longitudinal projection showing distribution of diamond 

drill hole intercepts and suggested drilling targets.  

(severn_intercepts1.str) 
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 Figure 6-3 Queen Hill area – IP results 

(79-1362) 
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7 JORC CRITERIA 
The criteria nominated in the JORC Code are listed in Table 7-1. 

 

Table 7-1 Criteria in JORC Code 

Sampling Techniques and Data 

Drill sample recovery. 4.3.5 Core Recovery 

Logging. 4.3.6 Core Logging 

Sub-sampling techniques and sample 
preparation. 

4.3.7 Assays 

Quality of assay data and laboratory 
tests. 

4.3.7 Assays 

Verification of sampling and assaying. 4.3.7 Assays 

Location of data points. 4.3.3 Diamond Drill Hole Surveys 

Data spacing and Distribution. 2.2.3 Geological Interpretation 

Orientation of data in relation to 
geological structure 

2.2.3 Geological Interpretation 

Audits or reviews. 4.4 Database Audits and Reviews 

Estimation and Reporting of Mineral Resources 

Database integrity. 4 DATABASE 

Geological interpretation. 2.2.3 Geological Interpretation 

Dimensions. 2.2.3 Geological Interpretation 

Estimation and modelling techniques. 5.2 Global Resource Estimates 

Moisture. 5.2.2  Queen Hill Global Resource 

5.2.3 Zeehan Montana Global Resource 

5.2.4 Severn Global Resource 

Cut-off parameters. 5.3.1 Modifying Factors 

Mining factors or assumptions. 5.3.1 Modifying Factors 

Metallurgical factors or assumptions. 5.3.1 Modifying Factors 
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Sampling Techniques and Data 

Bulk density. 5.2.2  Queen Hill Global Resource 

5.2.3 Zeehan Montana Global Resource 

5.2.4 Severn Global Resource 

Classification. 5.3.2 Mineral Resources  

Audits or reviews. 5.4 Audits and Reviews 

Discussion of relative 
accuracy/confidence 

5.3.2 Mineral Resources  

 



STELLAR RESOURCES - HEEMSKIRK  PROJECT 

ZEEHAN CASSITERITE DEPOSITS – MINERAL RESOURCE  REPORT 

P:\1534_M Stellar Resources Queen Hill\WPO\2745.doc       81 

8 REFERENCES 
Anderson, J.A., 1989. Case History of the Zeehan Tin Field in Burrett, C.F. and Martin, E.L., 
1989, Geology and Mineral Resources of Tasmania, Geological Society of Australia 
Incorporated, Special Publication 15. 

Anonymous, 1972. Geological Report on the Queen Hill Area and E.L. 47/71, Zeehan, 
Tasmania, May 1972. Gippsland Minerals Unpublished Report. 

Blissett, A.H., 1962. Geological Survey Explanatory Report, One Mile Geological Map Series, 
Zeehan. Tasmania Department of Mines. 

Brown, A.V., 1989. Crimson Creek Formation Field in Burrett, C.F. and Martin, E.L., 1989, 
Geology and Mineral Resources of Tasmania, Geological Society of Australia Incorporated, 
Special Publication 15. 

Burrett, C.F. and Martin, E.L., 1989. Geology and Mineral Resources of Tasmania, Geological 
Society of Australia Incorporated, Special Publication 15. 

Leaman, D.E. and Richardson, R.G., 1989. The granites of west and north-west Tasmania – a 
geophysical interpretation, Geological Survey Bulletin 66, Department of Mines, Tasmania. 

Lewis, P.J., 1993. Tin Smelter Terms and Charges in Noakes, M. and Lanz, T. eds, 1993, Cost 
Estimation Handbook for the Australian Mining Industry, Monograph No. 20, The Australasian 
Institute of Mining and Metallurgy. 

Morland, R., 1989. Renison Bell Tin Mine in Burrett, C.F. and Martin, E.L., 1989, Geology and 
Mineral Resources of Tasmania, Geological Society of Australia Incorporated, Special 
Publication 15. 

Newnham, L.A., 1975. Renison Bell Tinfield in Knight, C.L., 1975, Economic Geology of 
Australia and Papua New Guinea, The Australasian Institute of Mining and Metallurgy, 
Monograph Series No. 5. 

Palmer, K.G. and Skey, E.H., 1982. Zeehan Project, Geological Resource Assessment, 31 
August 1982. Aberfoyle Exploration Pty Ltd Unpublished Report. 97-4072 

Simpson, D.C., 1977. Year End Report – Queen Hill, Consolidated Lease 43M/73 and 
surrounding Exploration Licence 47/71, Year ending 23/11/1976, May 1977. Abminco N.L. 
Unpublished Report. 77-1214 

Simpson, D.C., 1978. Progress Report, Queen Hill Joint Venture E.L. 47/71 Tasmania, Quarter 
to March 31 1978. Abminco Exploration Division Unpublished Report. 78-1261 

Simpson, D.C. and Yates, K.R., 1977.  Progress Report on Queen Hill Area, consolidated 
Lease 42M/73 and Surrounding Exploration Licence 47/71, Tasmania, for 6 months ending 30th 
June, 1977. Abminco N.L. Unpublished Report. 77-1217 

Sise, J.R., 1981. Progress Report, Queen Hill Joint Venture, E.L., 47/71 Tasmania, Quarter to 
September 21, 1981. Abminco N.L. Unpublished Report. 81-1623 

Twelvetrees, W.H., and Ward, L.K., 1910. The Ore-bodies of the Zeehan Field, Geological 
Survey Bulletin No. 8, Department of Mines, Tasmania. 

Young, C.H., 1979. Progress Report, Queen Hill Joint Venture E.L. 47/71 Tasmania, Quarter 
June 21 1979. Aberfoyle Resources Ltd Unpublished Report. 79-1362 



STELLAR RESOURCES - HEEMSKIRK  PROJECT 

ZEEHAN CASSITERITE DEPOSITS – MINERAL RESOURCE  REPORT 

P:\1534_M Stellar Resources Queen Hill\WPO\2745.doc       82 

Young, C.H., 1990. Aberfoyle Resources Limited, Zeehan Tin Deposits, Tasmania. Aberfoyle 
Resources Ltd Unpublished Report. 97-4071 



STELLAR RESOURCES - HEEMSKIRK  PROJECT 

ZEEHAN CASSITERITE DEPOSITS – MINERAL RESOURCE  REPORT 

P:\1534_M Stellar Resources Queen Hill\WPO\2745.doc       83 

Appendix A 
Grid Conventions in Tasmania 

http://www.utas.edu.au/spatial/locations/spadatum.html 
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Appendix B 
Petrological Descriptions of Mineralised 

Intersections of Queen Hill Mineralisation 
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Index to petrological descriptions of mineralised intersections of Queen Hill 
mineralisation 

Petrological 
Description 

Hole No Depth 
from 

m 

Depth 
to 
m 

Intercept 
length 

m 

Grade 
%Sn 

Depth m Reference 

G01 39.32 77.42 38.1 1.69 -  

G01 103.43 107.59 4.16 0.36 -  

G01 107.9 108.97 1.07 0.25 -  

G02 88.09 88.7 0.61 0.16 -  

G02 99.36 107.9 8.54 0.49 -  

G03 65.84 85.95 20.11 1.98 -  

G04 69.49 82.91 13.42 1.81 75.2 80-1423 

G05 56.69 59.13 2.44 2.10 -  

G05 59.44 64.01 4.57 0.40 -  

G06 66.45 85.65 19.2 0.52 84.4 80-1423 

G07 78.94 82.91 3.97 0.29 -  

G08 116.43 122.83 6.4 0.24 -  

G10 171.3 184.1 12.8 0.39 -  

G11 140.82 162 21.18 0.46 -  

Petrological 
Description 

Hole No Depth 
from 

m 

Depth 
to 
m 

Intercept 
length 

m 

Grade 
%Sn 

Depth m Reference 

G11W 143.87 171.6 27.73 0.60 -  

G12 168.86 228.3 59.44 1.12 -  

G13 196.9 203.61 6.71 0.80 197.5 80-1412 

G14 192.02 203.91 11.89 0.27 -  

G15 234.09 263 28.91 0.56 -  

G15W2 237.78 249.15 11.37 0.23 -  

G16 114.6 118.87 4.27 0.30 -  

G18 291.08 303.28 12.2 1.11 300.0 80-1412 
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Petrological 
Description 

Hole No Depth 
from 

m 

Depth 
to 
m 

Intercept 
length 

m 

Grade 
%Sn 

Depth m Reference 

G22 184.4 206.04 21.64 0.25 -  

G22 206.65 236.83 30.18 0.52 -  

G23 106.22 113.69 7.47 0.38 -  

G24 145.71 156.27 10.56 0.50 -  

G25 147 149 2.0 0.12 -  

G26 233 264 31.0 1.56 -  

G28 245.5 247.9 2.4 0.37 -  

G33 349.67 352.18 2.51 0.83 -  

G34B 336.57 338.75 2.18 2.17 -  

194.3 80-1412 
G45 173.75 195.75 22.0 0.19 

195.75 80-1412 

130.1 80-1412 

134.5 80-1412 

1384 80-1412 
G49 115.35 160.8 45.45 0.56 

150.3 80-1412 

G49 173.4 201.4 28.0 0.43 -  
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Petrological 
Description 

Hole No Depth 
from 

m 

Depth 
to 
m 

Intercept 
length 

m 

Grade 
%Sn 

Depth m Reference 

230.3 80-1412 

240.2 80-1412 G51B 217.5 255.5 38.0 0.73 

242.1 80-1412 

G52 133.2 140.5 7.3 0.89 133.6 80-1412 

G61 222.7 239.85 17.15 0.95 -  

G61 241.2 242.2 1.0 0.01 -  

G62 200 255 55 0.63 -  

G63 286.25 289.4 3.15 2.40 -  

ZQ1093 74 80 6 0.69 -  

ZQ1094 64 71 7 1.23 -  

ZQ1095 61.55 62.7 1.15 0.43 -  

ZQ1096 85.8 108 22.2 0.79 -  

ZQ1097 53.2 59 5.8 0.24 -  

ZQ1098 95 106 11 0.83 -  
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Appendix C 
Index to Petrological Descriptions of Mineralised 

Intersections of Severn Mineralisation 



STELLAR RESOURCES - HEEMSKIRK  PROJECT 

ZEEHAN CASSITERITE DEPOSITS – MINERAL RESOURCE  REPORT 

P:\1534_M Stellar Resources Queen Hill\WPO\2745.doc       95 

 
Petrological 
Description 

Hole No Depth 
from 

m 

Depth 
to 
m 

Intercept 
length 

m 

Grade 
%Sn 

Depth m Reference 

G39 196.5 231.05 34.55 0.51 -  

G39 231.1 246.2 15.1 0.16 -  

G41 230.0 236.0 6.0 0.69 -  

G43 242.0 292.0 50.0 0.28 -  

234.9 81-1521 

249.2 81-1521 

252.4 81-1521 

257.8 81-1521 

261.3 81-1521 

G65 217.8 267.75 49.95 0.72 

261.8 81-1521 

G69 138.0 141.0 3.0 0.75 - - 

285.6 81-1571 

298.9 81-1571 G72 282.5 310.5 28.0 0.65 

309.5 81-1571 

Petrological 
Description 

Hole No Depth 
from 

m 

Depth 
to 
m 

Intercept 
length 

m 

Grade 
%Sn 

Depth m Reference 

368.8 81-1623 

369.5 81-1623 G74 351.0 371.0 20.0 0.84 

370.3 81-1623 

G77 333.9 340.0 1.0 0.11 - - 

G81 437.0 464.0 27.0 0.65 - - 

G87 326.0 354.0 28.0 0.53 - - 

 

 



STELLAR RESOURCES - HEEMSKIRK  PROJECT 

ZEEHAN CASSITERITE DEPOSITS – MINERAL RESOURCE  REPORT 

P:\1534_M Stellar Resources Queen Hill\WPO\2745.doc       96 

 

 

 



STELLAR RESOURCES - HEEMSKIRK  PROJECT 

ZEEHAN CASSITERITE DEPOSITS – MINERAL RESOURCE  REPORT 

P:\1534_M Stellar Resources Queen Hill\WPO\2745.doc       97 

 

 

 



STELLAR RESOURCES - HEEMSKIRK  PROJECT 

ZEEHAN CASSITERITE DEPOSITS – MINERAL RESOURCE  REPORT 

P:\1534_M Stellar Resources Queen Hill\WPO\2745.doc       98 

 

 

 

 

 

 

 



STELLAR RESOURCES - HEEMSKIRK  PROJECT 

ZEEHAN CASSITERITE DEPOSITS – MINERAL RESOURCE  REPORT 

P:\1534_M Stellar Resources Queen Hill\WPO\2745.doc       99 

 

 

 

 

 

 



STELLAR RESOURCES - HEEMSKIRK  PROJECT 

ZEEHAN CASSITERITE DEPOSITS – MINERAL RESOURCE  REPORT 

P:\1534_M Stellar Resources Queen Hill\WPO\2745.doc       100 

 

 



STELLAR RESOURCES - HEEMSKIRK  PROJECT 

ZEEHAN CASSITERITE DEPOSITS – MINERAL RESOURCE  REPORT 

P:\1534_M Stellar Resources Queen Hill\WPO\2745.doc       101 

Appendix D 
Estimates of core recoveries of intercepts of 

Queen Hill and Severn mineralisation 
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Note:  

Many of the recoveries had to be estimated by measuring between core blocks. This was 
necessary because the core had been halved in most places and quartered in many others. 
This has resulted in over-estimates of recoveries in many instances. 

Hole ID Box 
No. 

From (ft) From 
(m) 

To (ft) To (m) Interval 
(m) 

Recovered 
(m) 

Recovery 
% 

Comments 

G01          
G01 6 115.00 35.05 125.00 38.10 3.05 2.92 95.80  
G01  125.00 38.10 129.00 39.32 1.22 1.20 98.43  
G01  129.00 39.32 137.00 41.76 2.44 2.46 100.89  
G01  137.00 41.76 145.00 44.20 2.44 2.15 88.17  
G01  145.00 44.20 153.00 46.63 2.44 2.27 93.09  
G01  153.00 46.63 161.00 49.07 2.44 2.23 91.45  
G01  161.00 49.07 169.00 51.51 2.44 2.43 99.66  
G01 10 169.00 51.51 177.00 53.95 2.44 2.37 97.19  
G01 10 177.00 53.95 185.00 56.39 2.44 2.30 94.32  
G01 11 185.00 56.39 193.00 58.83 2.44 2.38 97.60  
G01  193.00 58.83 201.00 61.26 2.44 2.31 94.73  
G01  201.00 61.26 209.00 63.70 2.44 2.49 102.12  
G01  209.00 63.70 217.00 66.14 2.44 2.28 93.50  
G01  217.00 66.14 222.00 67.67 1.52 1.29 84.65  
G01  222.00 67.67 225.00 68.58 0.91 0.93 101.71  
G01  225.00 68.58 233.00 71.02 2.44 2.40 98.43  
G01 14 233.00 71.02 245.00 74.68 3.66 2.01 54.95 Block in wrong 

place? 
G01 15 245.00 74.68 255.00 77.72 3.05 4.50 147.64 Block in wrong 

place? 
G01  255.00 77.72 265.00 80.77 3.05 3.02 99.08  
G01  265.00 80.77 275.00 83.82 3.05 3.24 106.30  
G01  275.00 83.82 295.00 89.92 6.10 6.40 104.99  
G01  295.00 89.92 305.00 92.96 3.05 2.36 77.43  
G01  305.00 92.96 313.50 95.55 2.59 3.05 117.72  
G01  313.50 95.55 315.00 96.01 0.46 1.30 284.34 Block in wrong 

place? 
G01  315.00 96.01 324.00 98.76 2.74 1.70 61.97 Block in wrong 

place? 
G01  324.00 98.76 329.00 100.28 1.52 1.18 77.43  
G01  329.00 100.28 335.00 102.11 1.83 1.93 105.53  
G01  335.00 102.11 340.00 103.63 1.52 1.44 94.49  

Hole ID Box 
No. 

From (ft) From 
(m) 

To (ft) To (m) Interval 
(m) 

Recovered 
(m) 

Recovery 
% 

Comments 

G01  340.00 103.63 349.00 106.38 2.74 2.97 108.27  
G01  349.00 106.38 350.00 106.68 0.30 0.30 98.43  
G01 22 350.00 106.68 355.00 108.20 1.52 1.70 111.55  
G01 22 355.00 108.20 357.50 108.97 0.76 0.81 106.30  

          
G02          
G02 20 316.00 96.32 322.00 98.15 1.83 1.30 71.08  
G02 20 322.00 98.15 333.00 101.50 3.35 3.24 96.64  
G02 21 333.00 101.50 346.00 105.46 3.96 2.97 74.95  
G02 22 346.00 105.46 359.00 109.42 3.96 4.32 109.02  

          
G03          
G03 20 270.85 82.56 284.00 86.56 4.01 4.32 107.78  

          
G04          
G04 16 222.00 67.67 231.50 70.56 2.90 2.95 101.88  
G04 17 231.50 70.56 232.00 70.71 0.15 0.19 124.67  
G04 17 232.00 70.71 242.00 73.76 3.05 3.25 106.63  
G04 18 242.00 73.76 252.00 76.81 3.05 3.60 118.11  
G04 19 252.00 76.81 262.00 79.86 3.05 3.08 101.05  
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G04 20 262.00 79.86 272.00 82.91 3.05 3.21 105.31  
          

G06          
G06 19 259.00 78.94 266.50 81.23 2.29 2.44 106.74  
G06 19 266.50 81.23 269.00 81.99 0.76 0.81 106.30  
G06 20 269.00 81.99 279.00 85.04 3.05 2.80 91.86  
G06 20 279.00 85.04 282.60 86.14 1.10 1.30 118.47 end of tray 

          
G07          
G07 13 249.00 75.90 255.50 77.88 1.98 1.53 77.23  
G07 13 255.50 77.88 268.00 81.69 3.81 3.38 88.71  
G07 14 268.00 81.69 278.00 84.73 3.05 3.15 103.35  
G07 14 278.00 84.73 283.00 86.26 1.52 0.38 24.93  

          
G08          
G08 19 396.30 120.79 414.00 126.19 5.39 5.34 98.98  

          
G10          
G10 24 555.50 169.32 560.00 170.69 1.37 0.94 68.53  
G10 25 560.00 170.69 568.00 173.13 2.44 2.30 94.32  
G10 25 568.00 173.13 582.00 177.39 4.27 3.98 93.27  

          
G11          
G11 24 453.60 138.26 457.00 139.29 1.04 1.08 104.21  
G11 24 457.00 139.29 463.00 141.12 1.83 1.99 108.81  
G11 25 463.00 141.12 469.00 142.95 1.83 2.06 112.64  
G11 25 469.00 142.95 472.50 144.02 1.07 1.05 98.43  
G11 25 472.50 144.02 474.00 144.48 0.46 0.27 59.06  
G11 25 474.00 144.48 478.00 145.69 1.22 0.44 36.09  
G11 25 478.00 145.69 480.00 146.30 0.61 0.46 75.46  
G11 26 480.00 146.30 483.50 147.37 1.07 0.64 59.99  
G11 26 483.50 147.37 485.00 147.83 0.46 0.71 155.29  
G11 26 485.00 147.83 488.50 148.89 1.07 1.22 114.36  
G11 26 488.50 148.89 497.00 151.49 2.59 2.74 105.76  
G11 27 497.00 151.49 505.50 154.08 2.59 2.65 102.29  
G11 27 505.50 154.08 507.00 154.53 0.46 0.53 115.92  
G11 27 507.00 154.53 517.00 157.58 3.05 2.98 97.77  
G11 28 517.00 157.58 527.00 160.63 3.05 3.06 100.39  
G11 29 527.00 160.63 537.00 163.68 3.05 3.02 99.08  

          
Hole ID Box 

No. 
From (ft) From 

(m) 
To (ft) To (m) Interval 

(m) 
Recovered 

(m) 
Recovery 

% 
Comments 

G11W          
G11W 2 462.60 141.00 472.60 144.05 3.05 2.93 96.13  
G11W 2 472.60 144.05 480.00 146.30 2.26 2.17 96.21  
G11W 3 480.00 146.30 483.00 147.22 0.91 1.14 124.67  
G11W 3 483.00 147.22 486.60 148.32 1.10 1.10 100.25  
G11W 3 486.60 148.32 487.60 148.62 0.30 0.25 82.02  
G11W 3 487.60 148.62 491.50 149.81 1.19 0.89 74.87  
G11W 3 491.50 149.81 495.00 150.88 1.07 1.08 101.24  
G11W 4 495.00 150.88 504.50 153.77 2.90 3.12 107.75  
G11W 4 504.50 153.77 514.50 156.82 3.05 3.10 101.71  
G11W 4 514.50 156.82 517.00 157.58 0.76 0.75 98.43  
G11W 5 517.00 157.58 527.00 160.63 3.05 3.30 108.27  
G11W 5 527.00 160.63 537.00 163.68 3.05 2.95 96.78  
G11W 6 537.00 163.68 547.00 166.73 3.05 3.10 101.71  
G11W 6 547.00 166.73 557.00 169.77 3.05 3.04 99.74  
G11W 7 557.00 169.77 567.00 172.82 3.05 3.15 103.35  

          
G12          
G12 32 548.00 167.03 553.60 168.74 1.71 1.78 104.28  
G12 33 553.60 168.74 558.00 170.08 1.34 1.36 101.41  
G12 33 558.00 170.08 564.00 171.91 1.83 1.82 99.52  
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G12 33 564.00 171.91 570.60 173.92 2.01 2.23 110.85  
G12 34 570.60 173.92 578.00 176.17 2.26 2.46 109.07  
G12 34 578.00 176.17 581.60 177.27 1.10 1.61 146.73  
G12 34 581.60 177.27 583.50 177.85 0.58 0.67 115.69  
G12 34 583.50 177.85 588.00 179.22 1.37 1.38 100.61  
G12 35 588.00 179.22 591.00 180.14 0.91 1.15 125.77  
G12 35 591.00 180.14 598.00 182.27 2.13 2.30 107.80  
G12 35 598.00 182.27 608.00 185.32 3.05 3.28 107.61  
G12 36 608.00 185.32 618.00 188.37 3.05 2.70 88.58  
G12 36 618.00 188.37 628.00 191.41 3.05 3.55 116.47  
G12 37 628.00 191.41 638.00 194.46 3.05 4.16 136.48 Blocks missing? 
G12 38 638.00 194.46 658.00 200.56 6.10 5.38 88.25 Blocks missing? 
G12 38 658.00 200.56 668.00 203.61 3.05 2.96 97.11  
G12 39 668.00 203.61 678.00 206.65 3.05 3.25 106.63  
G12 39 678.00 206.65 685.50 208.94 2.29 2.30 100.61  
G12 40 685.50 208.94 695.50 211.99 3.05 3.33 109.25  
G12 40 695.50 211.99 698.00 212.75 0.76 0.65 85.30  
G12 40 698.00 212.75 700.50 213.51 0.76 0.76 99.74  
G12 41 700.50 213.51 707.25 215.57 2.06 1.93 93.81  
G12 41 707.25 215.57 711.50 216.87 1.30 1.40 108.07  
G12 41 711.50 216.87 714.00 217.63 0.76 0.20 26.25  
G12 41 714.00 217.63 718.00 218.85 1.22 2.04 167.32  
G12 42 718.00 218.85 728.00 221.89 3.05 3.03 99.41  
G12 42 728.00 221.89 738.00 224.94 3.05 3.08 101.05  
G12 43 738.00 224.94 748.00 227.99 3.05 3.92 128.61  
G12 43 748.00 227.99 758.00 231.04 3.05 2.33 76.44  

          
G13          
G13 36 636.50 194.01 646.50 197.05 3.05 2.99 98.10 Full core 
G13 37 646.50 197.05 656.90 200.22 3.17 2.92 92.12  
G13 37 656.90 200.22 666.00 203.00 2.77 2.62 94.46  
G13 38 666.00 203.00 669.50 204.06 1.07 0.89 83.43  
G13 38 669.50 204.06 673.00 205.13 1.07 0.76 71.24  

          
G14  No core blocks & depths not marked on trays     

          
G15  Could not be found       

          
G15 W          
Hole ID Box 

No. 
From (ft) From 

(m) 
To (ft) To (m) Interval 

(m) 
Recovered 

(m) 
Recovery 

% 
Comments 

G15 W 12 776.00 236.52 781.50 238.20 1.68 3.10 184.92 Block in wrong 
place? 

G15 W 13 781.50 238.20 795.00 242.32 4.11 3.10 75.34 Block in wrong 
place? 

G15 W 14 795.00 242.32 803.00 244.75 2.44 2.05 84.07  
G15 W 14 803.00 244.75 805.00 245.36 0.61 0.50 82.02  
G15 W 14 805.00 245.36 808.00 246.28 0.91 0.84 91.86  
G15 W 14 808.00 246.28 817.00 249.02 2.74 2.74 99.88  
G15 W 15 817.00 249.02 823.00 250.85 1.83 1.50 82.02  
G15 W 15 823.00 250.85 828.00 252.37 1.52 1.75 114.83  
G15 W 15 828.00 252.37 831.00 253.29 0.91 0.75 82.02  
G15 W 15 831.00 253.29 837.00 255.12 1.83 0.94 51.40  

          
G16  Core burnt. No core blocks & no depths on trays    

          
G18          
G18 59 950.00 289.56 959.60 292.49 2.93 1.49 50.92 Block in wrong 

place? 
G18 60 959.60 292.49 967.00 294.74 2.26 3.55 157.39 Block in wrong 

place? 
G18 60 967.00 294.74 977.00 297.79 3.05 2.99 98.10  
G18 61 977.00 297.79 987.50 300.99 3.20 2.60 81.24  
G18 61 987.50 300.99 997.50 304.04 3.05 3.20 104.99  
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G18 62 997.50 304.04 1008.00 307.24 3.20 3.20 99.99  
          

G22          
G22 42 707.00 215.49 717.00 218.54 3.05 2.96 97.11  
G22 43 717.00 218.54 727.00 221.59 3.05 3.46 113.52  
G22 43 727.00 221.59 737.00 224.64 3.05 2.93 96.13  

          
G23          
G23 24 343.55 104.71 347.55 105.93 1.22 1.16 95.14  
G23 24 347.55 105.93 351.55 107.15 1.22 1.46 119.75  
G23 25 351.55 107.15 360.00 109.73 2.58 2.68 104.06  
G23 25 360.00 109.73 363.60 110.83 1.10 1.20 109.36  
G23 26 363.60 110.83 372.50 113.54 2.71 3.03 111.70  
G23 26 372.50 113.54 378.10 115.24 1.71 1.80 105.46  

          
G24  Blocks in metric. Core reblocked 

? 
     

G24 27  142.65  144.08 1.43 1.98 138.46 Block in wrong 
place? 

G24 27  144.08  145.50 1.42 1.05 73.94 Block in wrong 
place? 

G24 28  145.50  148.10 2.60 2.30 88.46  
G24 28  148.10  149.60 1.50 1.04 69.33  
G24 28  149.60  151.20 1.60 1.02 63.75 Block in wrong 

place? 
G24 29  151.20  153.40 2.20 2.90 131.82 Block in wrong 

place? 
G24 29  153.40  156.70 3.30 2.94 89.09  
G24 30  156.70  158.50 1.80 1.54 85.56  

          
G25  Blocks in metric. Core reblocked 

? 
     

G25 28  145.10  146.60 1.50 1.35 90.00  
G25 28  146.60  147.50 0.90 1.07 118.89  
G25 29  147.50  148.10 0.60 0.57 95.00  
G25 29  148.10  149.20 1.10 1.10 100.00  
G25 29  149.20  150.30 1.10 0.88 80.00  
G25 29  150.30  150.90 0.60 0.34 56.67 Block in wrong 

place? 
G25 29  150.90  151.30 0.40 0.50 125.00 Block in wrong 

place? 
Hole ID Box 

No. 
From (ft) From 

(m) 
To (ft) To (m) Interval 

(m) 
Recovered 

(m) 
Recovery 

% 
Comments 

G25 29  151.30  153.10 1.80 2.10 116.67  
G25 30  153.10  154.10 1.00 1.00 100.00  
G25 30  154.10  156.20 2.10 2.20 104.76  
G25 31  156.20  159.25 3.05 3.10 101.64  
G25 31  159.25  160.90 1.65 1.67 101.21  

          
G26  Blocks in metric. Core reblocked 

? 
     

G26 44  226.00  229.20 3.20 3.00 93.75  
G26 45  229.20  231.40 2.20 2.15 97.73  
G26 45  231.40  233.10 1.70 1.48 87.06  
G26 46  233.10  234.60 1.50 0.50 33.33  
G26 46  234.60  237.05 2.45 1.20 48.98  
G26 46  237.05  237.45 0.40 0.40 100.00  
G26 46  237.45  237.80 0.35 0.09 25.71  
G26 46  237.80  238.80 1.00 1.00 100.00  
G26 47  238.80  242.00 3.20 3.00 93.75  
G26 47  242.00  243.20 1.20 0.72 60.00  
G26 47  243.20  244.45 1.25 0.97 77.60  
G26 47  244.45  245.80 1.35 1.05 77.78  
G26 48  245.80  248.40 2.60 1.58 60.77  
G26 48  248.40  250.50 2.10 1.80 85.71  
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G26 48  250.50  252.20 1.70 1.28 75.29  
G26 49  252.20  255.30 3.10 2.82 90.97  
G26 49  255.30  256.60 1.30 1.40 107.69  
G26 50  256.60  259.80 3.20 3.15 98.44  
G26 50  259.80  263.00 3.20 3.20 100.00  
G26 51  263.00  266.20 3.20 3.13 97.81  

          
G28          
G28 49 802.00 244.45 805.00 245.36 0.91 1.20 131.23  
G28 50 805.00 245.36 812.00 247.50 2.13 2.18 102.17  
G28 50 812.00 247.50 822.00 250.55 3.05 3.00 98.43  

          
G39  No core blocks & no depths on trays     

          
G41  Blocks in metric. Core reblocked 

? 
     

G41 41  226.70  229.70 3.00 3.00 100.00  
G41 41  229.70  232.70 3.00 2.95 98.33  
G41 42  232.70  235.70 3.00 2.00 66.67  
G41 42  235.70  238.50 2.80 2.65 94.64  
G41 42  238.50  240.60 2.10 2.31 110.00  

          
G43  No coe blocks (core retrayed). Measurements from tray labels   
G43 45  235.80  240.00 4.20 5.47 130.24  
G43 46  240.00  245.00 5.00 4.11 82.20  
G43 47  245.00  250.00 5.00 3.40 68.00  
G43 48  250.00  253.50 3.50 2.83 80.86  
G43 49  253.50  256.80 3.30 2.57 77.88  
G43 50  256.80  261.80 5.00 3.75 75.00  
G43 4  261.80  266.80 5.00 3.90 78.00  
G43 5  266.80  272.80 6.00 3.50 58.33  
G43 6  272.80  278.80 6.00 4.95 82.50  
G43 7  278.80  284.80 6.00 5.45 90.83  
G43 8  284.80  290.60 5.80 5.26 90.69  
G43 9  290.60  296.60 6.00 5.10 85.00  

          
G45          
G45 37  172.40  175.40 3.00 3.09 103.00  
G45 38  175.40  177.00 1.60 1.65 103.13  

Hole ID Box 
No. 

From (ft) From 
(m) 

To (ft) To (m) Interval 
(m) 

Recovered 
(m) 

Recovery 
% 

Comments 

G45 38  177.00  178.40 1.40 1.57 112.14  
G45 39  178.40  181.40 3.00 3.15 105.00  
G45 40  181.40  184.40 3.00 3.23 107.67  
G45 40  184.40  187.40 3.00 3.15 105.00  
G45 41  187.40  189.30 1.90 2.05 107.89  
G45 41  189.30  191.90 2.60 2.34 90.00  
G45 42  191.90  193.40 1.50 1.45 96.67  
G45 42  193.40  196.40 3.00 3.16 105.33  
G45 43  196.40  199.30 2.90 3.27 112.76  
G45 43  199.30  202.20 2.90 3.09 106.55  
G45 44  202.20  205.30 3.10 3.28 105.81  
G45 45  205.30  208.40 3.10 3.35 108.06  
G45 46  208.40  211.40 3.00 3.09 103.00  
G45 46  211.40  214.40 3.00 3.09 103.00  
G45 47  214.40  217.40 3.00 3.08 102.67  
G45 47  217.40  220.40 3.00 3.13 104.33  
G45 48  220.40  221.40 1.00 1.00 100.00  
G45 48  221.40  223.40 2.00 2.20 110.00  
G45 49  223.40  224.90 1.50 1.00 66.67 
G45 49  224.90  228.10 3.20 3.30 103.13 0.5m cavity at 

225m 
G45 50  228.10  229.40 1.30 1.50 115.38  
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G45 50  229.40  232.40 3.00 3.36 112.00  
G45 50  232.40  235.30 2.90 3.20 110.34  
G45 51  235.30  238.10 2.80 2.58 92.14  
G45 52  238.10  241.40 3.30 3.64 110.30  
G45 53  241.40  244.40 3.00 3.08 102.67  

          
G49          
G49 22  149.10  152.20 3.10 3.10 100.00  
G49 23  152.20  155.20 3.00 3.02 100.67  
G49 23  155.20  158.20 3.00 2.50 83.33  
G49 23  158.20  161.20 3.00 2.45 81.67  
G49 24  161.20  164.20 3.00 3.10 103.33  
G49 24  164.20  167.20 3.00 3.12 104.00  
G49 24  167.20  170.20 3.00 2.98 99.33  
G49 25  170.20  173.20 3.00 3.08 102.67  
G49 25  173.20  175.40 2.20 2.33 105.91  
G49 25  175.40  176.20 0.80 0.37 46.25  
G49 25  176.20  176.80 0.60 0.30 50.00  
G49 25  176.80  178.00 1.20 0.60 50.00  
G49 26  178.00  178.60 0.60 0.65 108.33  
G49 26  178.60  179.20 0.60 0.68 113.33  
G49 26  179.20  182.20 3.00 3.08 102.67  
G49 26  182.20  185.10 2.90 3.00 103.45  
G49 26  185.10  185.20 0.10 0.13 130.00  
G49 27  185.20  188.20 3.00 3.25 108.33  
G49 27  188.20  191.20 3.00 3.10 103.33  
G49 27  191.20  194.20 3.00 3.03 101.00  
G49 28  194.20  197.20 3.00 2.96 98.67  
G49 28  197.20  200.20 3.00 3.24 108.00  
G49 29  200.20  203.20 3.00 3.06 102.00  
G49 29  203.20  206.20 3.00 3.17 105.67 EOH 

          
G51B  Could not be found       

          
Hole ID Box 

No. 
From (ft) From 

(m) 
To (ft) To (m) Interval 

(m) 
Recovered 

(m) 
Recovery 

% 
Comments 

G52          
G52 14  132.00  133.90 1.90 1.95 102.63  
G52 14  133.90  135.00 1.10 1.18 107.27  
G52 14  135.00  138.00 3.00 2.75 91.67  
G52 15  138.00  141.00 3.00 3.20 106.67  
G52 15  141.00  144.00 3.00 3.08 102.67 Mainly full core 

          
G61          
G61 39  214.70  218.00 3.30 3.20 96.97  
G61 40  218.00  220.70 2.70 2.80 103.70  
G61 40  220.70  223.70 3.00 3.16 105.33  
G61 40  223.70  225.90 2.20 1.80 81.82  
G61 41  225.90  226.70 0.80 0.78 97.50  
G61 41  226.70  229.70 3.00 3.27 109.00  
G61 42  229.70  232.70 3.00 2.82 94.00  
G61 42  232.70  233.40 0.70 0.76 108.57  
G61 42  233.40  235.70 2.30 2.35 102.17  
G61 43  235.70  238.70 3.00 2.90 96.67  
G61 43  238.70  241.70 3.00 3.05 101.67  
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G62          
G62 36  199.20  202.20 3.00 3.13 104.33  
G62 37  202.20  205.20 3.00 3.00 100.00  
G62 38  205.20  208.20 3.00 3.15 105.00  
G62 38  208.20  211.20 3.00 2.75 91.67  
G62 39  211.20  214.20 3.00 2.47 82.33  
G62 39  214.20  217.20 3.00 3.00 100.00  
G62 40  217.20  220.20 3.00 3.15 105.00  
G62 41  220.20  223.20 3.00 3.00 100.00  
G62 41  223.20  226.20 3.00 3.00 100.00  
G62 41  226.20  228.30 2.10 2.14 101.90  
G62 42  228.30  229.20 0.90 0.90 100.00  
G62 42  229.20  232.20 3.00 3.00 100.00  
G62 42  232.20  235.20 3.00 2.93 97.67  
G62 43  235.20  238.20 3.00 3.14 104.67  
G62 43  238.20  241.20 3.00 2.85 95.00  
G62 44  241.20  244.20 3.00 3.17 105.67  
G62 44  244.20  247.20 3.00 3.02 100.67  
G62 45  247.20  250.20 3.00 3.02 100.67  
G62 46  250.20  253.20 3.00 2.71 90.33  
G62 46  253.20  256.20 3.00 3.11 103.67 EOH 

          
G63          
G63 57  283.50  286.50 3.00 2.98 99.33  
G63 58  286.50  289.50 3.00 3.05 101.67  
G63 59  289.50  292.50 3.00 3.34 111.33 Mainly full core 

          
G65          
G65 48  214.50  217.50 3.00 3.05 101.67  
G65 49  217.50  220.50 3.00 3.03 101.00  
G65 49  220.50  223.50 3.00 3.00 100.00  
G65 50  223.50  226.50 3.00 2.98 99.33 "Dropped Tray" 
G65 50  226.50  229.50 3.00 3.10 103.33 "Dropped Tray" 
G65 51  229.50  232.50 3.00 3.07 102.33  

Hole ID Box 
No. 

From (ft) From 
(m) 

To (ft) To (m) Interval 
(m) 

Recovered 
(m) 

Recovery 
% 

Comments 

G65 51  232.50  235.50 3.00 2.89 96.33  
G65 52  235.50  238.50 3.00 3.00 100.00  
G65 52  238.50  241.50 3.00 3.06 102.00  
G65 53  241.50  244.50 3.00 3.10 103.33  
G65 53  244.50  247.50 3.00 3.04 101.33  
G65 54  247.50  250.50 3.00 3.04 101.33  
G65 54  250.50  253.50 3.00 3.00 100.00  
G65 55  253.50  256.50 3.00 2.98 99.33  
G65 55  256.50  259.50 3.00 3.10 103.33  
G65 56  259.50  262.50 3.00 3.05 101.67  
G65 56  262.50  265.50 3.00 2.99 99.67  
G65 57  265.50  268.50 3.00 2.93 97.67  
G65 57  268.50  269.10 0.60 0.50 83.33  
G65 58  269.10  270.50 1.40 1.74 124.29  
G65 58  270.50  271.50 1.00 1.10 110.00  
G65 58  271.50  274.50 3.00 3.03 101.00  

          
G69          
G69 31  136.50  138.20 1.70 1.80 105.88  
G69 32  138.20  139.50 1.30 1.40 107.69  
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G69 32  139.50  142.00 2.50 2.24 89.60  
          

G70          
G70 16  80.20  82.20 2.00 2.15 107.50  
G70 16  82.20  84.00 1.80 1.73 96.11  
G70 16  84.00  85.20 1.20 0.80 66.67  
G70 17  85.20  86.00 0.80 1.13 141.25  
G70 17  86.00  86.80 0.80 1.08 135.00  

          
G72          
G72 55  280.50  283.50 3.00 3.04 101.33  
G72 56  283.50  286.50 3.00 2.90 96.67  
G72 56  286.50  289.50 3.00 3.05 101.67  
G72 57  289.50  292.50 3.00 3.00 100.00  
G72 58  292.50  295.50 3.00 2.95 98.33  
G72 58  295.50  298.50 3.00 3.03 101.00  

          
G74          
G74 70  348.20  351.20 3.00 3.15 105.00  
G74 71  351.20  354.30 3.10 3.17 102.26  
G74 71  354.30  357.50 3.20 3.10 96.88  
G74 71  357.50  360.60 3.10 3.16 101.94  
G74 72  360.60  363.80 3.20 2.98 93.13  
G74 72  363.80  364.50 0.70 1.05 150.00  
G74 72  364.50  367.50 3.00 3.20 106.67  
G74 73  367.50  370.30 2.80 3.30 117.86  
G74 73  370.30  372.80 2.50 2.27 90.80  
G74 73  372.80  375.50 2.70 2.93 108.52  

          
G81          
G81 89  433.50  436.50 3.00 3.10 103.33  
G81 90  436.50  439.50 3.00 3.20 106.67  
G81 90  439.50  440.00 0.50 0.56 112.00  
G81 91  440.00  442.50 2.50 2.53 101.20  

Hole ID Box 
No. 

From (ft) From 
(m) 

To (ft) To (m) Interval 
(m) 

Recovered 
(m) 

Recovery 
% 

Comments 

G81 91  442.50  445.50 3.00 3.00 100.00  
G81 92  445.50  448.40 2.90 2.80 96.55  
G81 92  448.40  451.40 3.00 3.00 100.00  
G81 93  451.40  454.50 3.10 3.15 101.61  
G81 93  454.50  457.50 3.00 3.20 106.67  
G81 94  457.50  460.50 3.00 3.15 105.00  
G81 94  460.50  463.50 3.00 3.00 100.00  
G81 95  463.50  466.50 3.00 3.00 100.00  

          
G84          
G84 67  397.50  400.50 3.00 2.93 97.67  
G84 68  400.50  403.50 3.00 2.99 99.67  
G84 68  403.50  406.50 3.00 3.01 100.33  
G84 69  406.50  409.50 3.00 3.00 100.00  
G84 69  409.50  412.50 3.00 3.05 101.67  
G84 69  412.50  415.50 3.00 3.03 101.00  
G84 70  415.50  416.20 0.70 0.75 107.14  
G84 70  416.20  417.00 0.80 0.90 112.50  
G84 70  417.00  418.50 1.50 1.65 110.00  
G84 70  418.50  420.00 1.50 1.36 90.67  
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G84 70  420.00  421.50 1.50 1.60 106.67  
G84 71  421.50  424.50 3.00 3.00 100.00  

          
G87          
G87 56  325.00  328.10 3.10 3.10 100.00  
G87 57  328.10  331.20 3.10 3.24 104.52  
G87 57  331.20  331.70 0.50 0.73 146.00  
G87 57  331.70  334.50 2.80 3.00 107.14  
G87 58  334.50  337.50 3.00 3.00 100.00  
G87 58  337.50  338.30 0.80 0.52 65.00  
G87 59  338.30  340.50 2.20 2.56 116.36  
G87 59  340.50  343.50 3.00 2.96 98.67  
G87 59  343.50  346.00 2.50 2.70 108.00  
G87 60  346.00  349.00 3.00 2.65 88.33  
G87 60  349.00  352.10 3.10 3.20 103.23  
G87 61  352.10  355.30 3.20 3.20 100.00  
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