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EXECUTIVE SUMMARY 

 

1. New mineralisation has now been identified, with radiometric, 

topographic data and field observations suggesting there is a whole 

new zircon rich mineral province extending north from Urquhart Point 

to Vrilya Point over a distance of possibly 200km 

 

2. The new target zone called T16 2 which is 14km long contains 

significantly more zircon than the Urquhart Point deposits with in-

ground zircon values of 1.6% being 53.4% of the heavy mineral 

content; another 35.0% of the HM is titanium minerals.  

 

3. The relationship between the presence of heavy mineral and 

radiometrics has clearly been proven with the presence of HM 

showing radiometric anomalism. 

 

4. A southerly extension of T16 sand ridge into the area of T15 joins 

sandy areas bounded by thorium anomalies that suggest continuity 

between T16 and T15. 

 

5. Previous hand auger drilling by Matilda rarely went deeper than 2m 

depth yet the RL of the areas of interest are 12m at T15 and estimated 

to be the same (or higher) at T16. The results of Matilda averaged 

0.29% HM with a maximum of 1.3% HM. The observations of this 

recon program to date have already shown a number of higher values 

by focussing with radiometrics. 
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6. Topographic extensions of the T16 2 anomaly indicate drilling targets 

over some 13km in a sand ridge. Barge access has been located for a 

future preliminary drilling phase. 

    

7. There is mineralisation extending south from Urquhart Point into 

EPM15268 with high zircon and titanium minerals being comprised of 

47.6% zircon and 35.0% of titanium minerals 

 

8. The only economic method to prove deeper mineralisation and 

mineralisation under the sand cover is by vehicle carried drill rig 

preferably a small air core rig, and such a program is recommended.  

 

9. Drill spacing would need to be (north-south) 800m (which on success 

can be reduced systematically to 400m, 200m, 100m, and/or 50m) and 

spacing (east-west) of 100m (then 50m, 25m) but modified in the field 

to fit site observations. Considering the width variations this would 

suggest of the order of 120 holes to be drilled in a first pass 

reconnaissance.  Additional concentration of holes is recommended 

around the initial 6 hand auger holes to review potential for narrow 

east west dune variations – one central line with 25m spacing.  

 

10. The source of the rutile and zircon may not be synchronous, but there 

are clear sources of rutile from a wide number of sources on the Cape, 

but the more direct source is more likely to be the Mesozoic 

sandstones and the bauxites of the lateritic profile that develop from 

them, with concurrent radiometric anomalies.  

 

11. On completion of a confirmatory drilling program at T16 it is 

recommended that a deeper literature study of the HM sources should 
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be integrated with a better definition of the sand/bauxite plateau 

interface by Landsat multiband interpretation to delineate depositional 

areas and potential traps where concentrations may be higher. 

 

12. This could also be followed by an assessment of the advantages of 

flying a low level survey or of conducting a ground gridded survey to 

better refine the radiometric studies. Should one of these techniques be 

used then consideration should also be given to including magnetics 

studies to assist in the overall understanding of the underlying 

geological relationships.  
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INTRODUCTION and SUMMARY 

 

Oresome Australia Pty Ltd is in the processes of developing a mine with heavy mineral 

resources at Urquhart Point 5km west of Weipa in North Queensland. The resource contains 

zircon and rutile that include radioactive isotopes (predominantly uranium and thorium) that 

have been identified in airborne surveys by the Queensland State Government.  

 

Oresome holds 14 Exploration permits on the western side of Cape York, granted and under 

application, and commissioned Salva Resources to conduct a desk top study of the available 

airborne radiometrics, compare the results with the known resources at Urquhart Point and 

then identify anomalous areas on the exploration permits under Oresome control that could 

be site assessed for heavy mineral potential. 

 

Salva identified 22 additional anomalies, which subsequent work broke down into smaller 

targets and a series of work plans and budgets were formulated to test the targets. Oresome 

commissioned the author (geologist of Bremar Minerals Pty Ltd of Cairns) to prepare Work 

Plans and Budgets for implementing and actioning the exploration programs. 

 

The programs have been based on the understanding of the relationship between heavy 

minerals and radioactive isotopes, and this report describes the first reconnaissance to follow 

up on those concepts. 

 

It is clear that some of the selected anomalies occur over swamps and areas that could be of 

no economic gain, as well as over areas that are clearly part of the bauxite plateau that are 

considered to be of no benefit in the search for heavy minerals. 

 

The reconnaissance program reported herein identified what appear to be large areas with 

high thorium response that when inspected on the ground showed significant values of heavy 

mineral including high zircon content, and as it is known that shallow sand layers can blanket 

radiometric response it is considered that a number of the anomalies over swamps and low 

lying areas are lateral to extensive sand ridges, sand dunes and potential areas of major 

potential. 

 

The assay results from RJ Robbins of Brisbane show the T16 2 anomaly (which is some 

14km long) had the central 2.3 km long zone of that tested with 6 hand auger holes gave an 

average of 2.9% HM of which 53.4% is zircon and 35.0% is titanium rich minerals. 

 

The conclusion is drawn that follow up drilling is needed and the potential appears to be a 

significant new mineral province rich in zircon.  
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TENURE 

 

Tenements 

 

The exploration is aimed at targets within the granted exploration permits detailed in Table 1 

 

  EPM No Name Holder Granted Expires 

No of Sub 

Blocks 

NT 

Holders 

Th Target 

Nos Notes 

1 15268 Urquhart pt OAPL 25-Oct-07 24-Oct-12 23   1,2 

Under 

Renewal 

2 18377 Sandman No 1 OAPL 16-Jan-13 15-Jan-18 63   3,4,5,6,7   

3 19046 Sandman No 9 OAPL Application   29   8,9   

4 19047 Sandman No 8 OAPL Application   32   10,11   

5 19001 Sandman No 6 OAPL 13-Sep-12 12-Sep-17 28 

Apudthama 

Land Trust 12,13   

6 15370 Jackson River OAPL Application   3   11,   

7 18738 Sandman No 2 OAPL 4-Sep-12 3-Sep-15 96 

Apudthama 

Land Trust 14,15,16   

8 18015 

Jackson River 

2 OAPL 19-Oct-10 18-Oct-15 14 

Apudthama 

Land Trust 13,   

9 15371 Doughboy OAPL 29-Sep-09 28-Sep-14 16 

Apudthama 

Land Trust 16,   

10 15372 Jardine OAPL 29-Sep-09 28-Sep-14 45 

Apudthama 

Land Trust nil   

11 18998 Sandman No 5 OAPL 4-Sep-12 3-Sep-17 31 

Apudthama 

Land Trust 17,   

12 18737 Sandman No 3 OAPL Application   97   18,19   

13 18999 Sandman No 7 OAPL Application   31   nil   

14 18739 Sandman No 4 OAPL Application   98   20,21,22,23   

Table 1:  Exploration Permits – under Application and Granted 

 

Within the exploration permits is one mining lease application that is anticipated for grant 

late in 2013. This is ML20669 applied for on 10
th

 August 2010 by Oresome Australia Pty 

Ltd. There are other mining leases and no mineral development licences in the exploration 

permit areas. 

 

Prior to commencing this program a Work Plan was submitted to the Apadthuma Land Trust 

and relevant Notices of Entry (NOEs) completed (see Appendix 1 for copies). 
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Map 1:  Exploration Permits of Oresome – from Fig 2 of Muggeridge (2011) 
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THE RECONNAISSANCE PROGRAMS OF MAY 2013 

 

Safety 

 

The Work Plans included a Workplace Health and Safety Policy statement, and prior to work 

commencing work inductions were conducted and these are attached as Appendix 2 

 

Native Title 

 

The areas of Anomalies 12 to 17 lie within the Apadthuma Land Trust and a member of that 

group (Dale Salee) was included in the reconnaissance party working out of Bamaga.  

 

Locations of the Reconnaissance Programs 

 

The area covered by the granted EPMs of this programme lie in two basic areas: 

North: Between Bamaga and Skardon River including Anomalies 12 to 17. This program was 

conducted using a Jetranger Bell 206 helicopter (owned by Cape York Helicopters) based 

from Horn Island to pick up out of Bamaga. 

South: From south of Urquhart Point (EPM15268) to Skardon River including Anomalies 1 

to 11. See Table 1 above for the relationships between EPMs and Anomalies. This program 

utilised the barge Evening Star out of Weipa, with accommodation on board and a Rhino 

ATV hired from Cape York Contractors of Weipa. 

 

Operations 

 

Planning 

The basic planning for the reconnaissance programs entailed a number of phases and Work 

Plans. These included: 

• an initial plan to be conducted by Barge, drill rig and Rhino ATV (dated January 

2013) over EPMs 15371, 15372, 18015, 18738, 18998 and 19001, and  

• this was then followed by a revised (April 2013) smaller reconnaissance approach that 

would be followed by a more detailed approach should the need arise,  

• to this was added (also in April 2013) a similar programme over EPM18377. 

• one further redesign of the reconnaissance was to utilise a helicopter for the northern 

areas instead of the barge because of concerns about access and costs 

• In the final reconnaissance programme planned, the areas of EPM15268 were added 

• For the implementation another team member (metallurgist Peter Hinner was added to 

the southern team) 

 

Actioning the plans and Operations 

The northern area was conducted from a base established at the Bamaga Resort some 8 km 

from the airport. Initially loading was out of the football field close to the Resort, however 

the airport was used when it was realised that early starts may be disturbing adjacent 

residents. The Apudthama representative Dale Salee works as a Ranger and is based at 

Bamaga. He also provided his 4WD as transport for the team around town and to/from the 

airport.  

 

It is to be noted that the total weight of the team plus equipment reduced operational 

conditions due to reduced flying time but it is not considered to have impacted on the results 
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and conclusions of the program. A hand auger capable of reaching 3m was used, as was an 

Exploranium Spectrometer to determine radiometric effects. Two Garmin GPS units were 

carried and each of the three team members (Stewart Hagan, Dale Salee and Brett Duck) 

carried a hand held radio for communication between the team members and the pilot when 

away from the aircraft. Sufficient water was carried not only for drinking but washing 

samples for HM. 

 

Overflights were made to:  

• compare topographic features with co-ordinated target locations, the extensive 

“bauxite plateau” and to look at old shore lines visible from the air separating the 

plateau from sandy accretion zones. 

• assess potential access areas for future barge and drill rig landing sites 

• find landing areas for the helicopter 

 

Helicopter landing sites were assessed due to depth of water in swampy areas; potential for 

mud ie soft landing sites and fine sticks and shrubs that could interfere with the tail rotor. 

Future barge landing areas were assessed to review water access for the barge, lack of trees 

(usually mangroves) and potential egress for wheeled vehicles to drill targets.  

 

It was clear during the reconnaissance that vehicular access would need to be supported by 

some form of clearing machinery to remove the ubiquitous fallen trees and cross the short 

sharp creeks that would stop a wheeled vehicle. The sandy areas of the targets have extensive 

close spaced box, bloodwood, with paperbarks, grevillea and Pandanus in varying 

concentrations. 

 

The southern area was covered by Rhino/ATV landed by barge to access targets. The team 

was comprised of Hagan and Duck (EPM15268), and Hagan, Duck and Hinner for 

(ML20669 and EPM18377). Access to the target areas was very limited between Dyfken 

Point and the Pennefather access road due to very dense vine forest in the swale immediately 

behind the foredune. In these areas (covering some 25km along the coastal strip) even foot 

access to the swales and dunes is difficult due to the thickness of the vine forest. Foot access 

is best when a pig track carries sand down into the swale behind the foredune. 

 

Target Identification 

The initial target work was established by Salva (Muggeridge, 2011) who identified 22 

targets in addition to that known at Urquhart Point. The study was presented in 2011 with 69 

maps and 5 Tables. Their Table 5 is attached as Appendix 6A. 

 

These “Anomalies” were then reviewed with the topography from Google mapping, then 

compared with visual site observations, and a series of internal targets were generated as per 

Appendix 6B attached, increasing the number of targets to review from 17 to potentially over 

70. 

 

Target identification was designed as using Muggeridge’s (2011) numbering system, but then 

adding a suffix such as 3, then a descriptor such as S for south, N for north, U for uranium 

dominant or Th for thorium dominant. Those without a U or Th appended are thorium 

dominant. eg T16 3 is the third sub target in Target 16.  
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When using the GPS the waypoint was identified as a station or “Stn”, drill holes were hand 

auger holes so were identified as “HA” – all sequentially from Stn01 to Stn39 and HA01 to 

HA22. See Appendix 3 for a listing of all recorded data including logs, and Appendix 4 for 

co-ordinates of all stations. 

 

In Appendix 3 the “cps range” refers to the range of values in cps recorded at hand height 

while walking (ie approximately 0.6m above ground) off the Exploranium Geospectrometer 

during field operations. Down hole data were recorded occasionally in a spade dug hole – and 

recorded as such in the table of Appendix 3.  

 

Samples were taken when what were regarded as significant black HM was seen when the 

sample was washed in a small white plastic pan. Sample details are recorded in Appendix 5. 

 

Helicopter Reconnaissance Program 

 

Target 12 to 17 were approached by helicopter from Bamaga, T12 being the most southerly 

and T17 the most northerly. 

  

Observations 

Target 17. This is a long low level Th anomaly over the swamps of the inlet adjacent to 

Crystal Creek immediately north of Vrilya Point. Matilda in 2009 carried out some hand 

auger testing of an adjacent sand ridge that extends for in excess of 17km to the immediate 

east of this anomaly. They drilled a very short line with shallow holes (average 2.04m) and 

results were essentially negative with a maximum of 0.16%HM in the six holes 

 

The anomaly is a sequence of low level thorium values directly overlying a complex of 

swamps, mangroves and clay pans that are dominantly tidal and with an estimated RL of the 

order of 1m. The sand ridge has a peak of 11 metres (off the Vrilya Point 1:100,000 topo 

map). The holes of the Matilda program averaged 2.04m, max 3.4m. During this May 2013 

reconnaissance program no landing was attempted at T17. 

 

It is considered that there will be HM present in the dune and it has not been adequately 

tested to date.   

 

Target 16. The original location of this anomaly by Salva was over a low level Th anomaly 

(nominated in Appendix 6B as T16 1; however reassessment during the recon planning 

phases, T16 2 was designated due to its much more significant Th anomalism. The high 

character of the thorium anomaly of T162 was probably discarded by Salva because it looked 

similar to the bauxite plateau 

rather than a new HM sand 

target. 

 

Photo 1:  Auger hole HA08, 

on T16 2 

 

After a number of sample 

holes and evaluation with the 

Spectrometer at T16 2, T16 3 

was also designated due to its 
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similar Th anomalism characteristics (see Fig 1 below).  However, the area of T16 3 has now 

been disregarded due to the presence of bauxite and its recognition as part of the “bauxite 

plateau”. 

 

The areas tested under the T16 2 area 

showed a strong correlation with counts 

per second (cps) and presence of heavy 

mineral (HM). The cps was in the range 

200 to 400 with 1% to 3% black HM 

(rutile and ilmenite?) including 20% 

zircon (visual estimates). 

  

Photo 2:    Concentrates from HA10  

(2.3% HM) 

 

This was the first clear confirmation of 

the correlation between HM and radiometrics in the area of the west coast of Cape 

York outside Urquhart Point and suggests the potential of a whole new mineral 

province.  

 

When viewed from the air, the T16 anomaly is seen as a low rounded ridge that is regarded as 

a “sand ridge” that extends to the north to T16 1 and on to the Salva co-ordinates identified in 

Appendix 6A. See the Photo 3 below.   From aerial observations of the vegetation patterns 

and topography including the shapes of the swamps and this dominant sand ridge with 

consistent coverage by tall eucalypts mainly box and bloodwoods with pandanus and paper-

barks there is a consistent traceable lineament extending south into the centre of T15 (see 

below) over a total of some 23km. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 3:  Target T16 with T16 2 in the centre of the bounded area – looking south 

T16 2 
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Target Stn HA Cps 

range  

(surface) 

Depth 

(m) 

Description/Comments 

 

Visual Est  

% Tot HM 

EOH 

(m) 

T16 2 013 08 190-220 0-0.1 Black fine Sand   

    0.1-

>0.8 

Grey fine Sand 1-2%, 20% 

Zr 

0.8 

T16 2 014 09 250-400 0-0.8 Dk grey fine Sand grading to pale gry fine 

Sand , water in bottom of hole 

>1.5%, 20-

30% Zr 

0.8 

T16 2 015 10 280-380 0->0.6 Pale gry fine Sand 2-3%, 20% 

Zr 

0.6 

 

Table 2:  T16 2 results (extract from Appendix 3) 

 

Target 15. This target is a “horseshoe” shaped group of variable thorium anomalies 

surrounding a low that has similar topography and vegetation to that of the T16 sand ridge. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1:  T16 and T15  

Thorium Anomalies 

 

 

 

 

 

 

 

 

The Th anomalies are all within or 

very close to swamps, creeks, 

mangroves or scalded mud flats. In 

these areas the RL is generally around 

1-2m, and much of the lower areas 

near the MacDonald River is tidal.  

 

 

The core area between the anomalies has a similar orientation as the dunes at Urquhart Point. 

See Geology below for further comments on these topographic characteristics. The Salva 

T16 1 

T16 3 

T16 2 

T15 1 
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SRTM plan (their Fig 47) shows a topo high down the eastern side of this contiguous zone 

indicated above, which can also be seen on Google Earth mapping.    

 

In 2009, Matilda (Coxhell and Baxter, 2009) drilled 18 holes (CY23-40) on an east west line 

over 1900m in the central west of the “core”. One hole went to 2.4m, one to 2.2m the rest 

were all less than 2m. This in an area where the surface RLs are of the order of 12m and the 

thorium anomalies of the swamps and low lying areas are at 1 - 2m RL 

 

It is concluded that because of the anomalies present with both U and Th, then there is an 

indication of HM, the holes were not deep enough and the core of the anomaly is a major 

target that has not been tested, yet the radiometrics suggest the presence of HM.  

 

The interpretation by this author is that the anomalies of the swamps and low laying areas 

show minimal Th and U in the organic clays and root mats that can be found in these areas 

and the core of the T15 is covered by a layer of non HM bearing sand that masks any gamma 

radiation. 

 

It is thus concluded that: 

A radiometric high can indicate the presence of HM, but the presence of a low does not 

exclude the HM due to masking effects. 

 

Targets 14 and 13. These were not looked at during this helicopter recon program because of 

time constraints but predominantly after the recognition that small low lying areas and 

swamps were not going to carry potential commercial quantities of HM. These areas can be  

added to future reconnaissance programs should substantial resources be indicated by more  

future evaluations. 

 

 

Figure 2: “J” shaped Dunes, T13, Matilda Drill Holes 
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The first target that was investigated during this recon program was Target 12 as it was the 

most southerly and considerations were given to helicopter fuel and loading so the most 

distant from base was selected to start with. 

 

Both Target 14 and Target 13 are dominated by low lying areas, swamps, creeks and 

mangroves with very poor vehicular access .  

 

However, the area on the immediate west of T13 thorium anomaly contains dune ridges 

trending north easterly with a “hook” to the east on the northern end with the same shape as 

HM deposits on Urquhart Point. The radiometrics show a deep low over this area some 6km 

x 2.5km and the area has been partially drilled by Matilda (Coxhell and Baxter 2009) with 

one hole to 3.4m, the remaining 18 averaging approx 1.7m. The conclusion is similar to that 

at T15 where the holes in sands contiguous with radiometric anomalies were not drilled deep 

enough. 

 

Target 12.  This was the first target selected in the helicopter program essentially for 

logistical reasons as stated above. The southernmost sections of the target are based around 

the northern banks of the Skardon River. The first site chosen was T12 3 and this turned out 

be on shallow grassed areas with low scrubby timber immediately adjacent to scalded clay 

pans on the edge of mangroves. The logs of the holes are seen in Appendix 3, mainly clays 

with only minor HM. 

 

Targets T12 1 and T12 2 – the main source of the thorium values was seen to overlay the 

swale behind the beach foredune in an area of estimated 1m to 2m RL containing swamps 

and areas of low potential as seen from the air. After T12 the program moved onto T16 2 due 

to more obvious connection with sand ridges than flat low lying areas. 

 

The Barge Reconnaissance Program 

 

With the completion of the helicopter phase, two of the team flew to Weipa, met with the 

barge (and Rhino) and aimed to visit as many of the southern targets as possible. A third team 

member Peter Hinner arrived in the afternoon of the first barge day, with the aim of spending 

time at Urquhart Pt after assessing other southern anomalies.  

 

Observations 

Target 2. This lies to the south of Urquhart Point, in EPM15268 with sections of it on the 

eastern bank of Wooldrum Creek. Access was by barge down Wooldrum Ck, then by foot 

through the mangroves. 

 

T2 2 was the most exciting results of the program with very high cps readings from the 

Spectrometer (200-220 cps on the surface, and over 500 cps at approximately 0.4m in the 

hole – see Appendix 3). Pan washing of the surface sands down to approximately 1m 

indicated high black HM (>20%) with significant monazite (?10% of the HM) – zircon 

content appeared to be low. The hole was hand augered to 3m with black HM all the way.  
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Target 3, was off Pine River Bay on 

the northern shores of Albatross Bay, 

and was visited late in the day. Tide 

and time constraints restricted access 

to T3 1, which was seen to be in low 

salt flats/swamps in heavy clay. It is 

concluded that the thorium anomaly 

is due to the highly organic soils 

overlying the wet heavy clays. 

 

Photo 4: Looking west up the 

foredune through impassable vine 

forest, west of T4 

 

 

 

Target 4. An attempt was made to access T4 from the western beaches due to the swamps, 

mangroves and creeks restricting access from Pine River Bay to the east. Some 22km was 

traversed by barge but mainly by Rhino ATV along the beach tracks on the western side of 

the foredune. There is no way to access the area by wheeled vehicles without a major 

construction exercise, and walking in can only be done where pigs have cut through the low 

scrub of the mixed vine forest in the swale immediately behind the foredune. The only access 

in future may be made off the Pennefather road 20km further north that has not been visited 

as yet.  

 

At station 038bauxite outcrops and scree of bauxite was seen suggesting that the large 

thorium high at this point is due to the bauxite. 

 

Targets not sighted 

 

Targets 3, 4, 5 and 6 all fall within EPM18377 which has been granted and access is 

available, however Targets 7,8,9,10 and 11 all fall within EPMs that are not as yet granted 

and cannot be accessed legally. Targets 3 and 4 have been included above. No attempt was 

made to visit Targets 5,6,7,8,9,10 or 11. 

 

Target 5 lies on the western side of Pine River Bay and was not approached due to access 

difficulties  and time constraints. The thorium anomaly overlies swamps and scalded mud 

flats between mangroves and a sub parallel sand ridge reminiscent of that at T16 so should be 

followed up in future programs.  

 

Target 6. In the Salva report (Muggeridge 2011) it appears as though the co-ordinates of 

Targets 6 and 7 have been swapped. Target 6 is now taken as the northernmost one of the 

two. This lies on the coast north of the access road to Pennefather. Road access is most likely 

available. The area of the anomaly covers not only the swale behind the foredune but also 

covers extensive white sand deposits in that swale. It also has low level thorium anomalies 

over NNE trending sand ridges with tall eucalypt forest. The white sands are most likely 

dominantly silica sands. There appear to be extensive areas of these white sands in 

EPM18377, however it would be anticipated that although the aerial extent may be high the 

thickness may be small.  
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Figure 3:  T6 with Pennefather, access road and open forest sand plateau 

 

The anomalies lie to the immediate west of an area that is considered to be a of an estimated 

12 sq km of open forest that lies on a plateau of RL 8m, with 15m trees dominated by 

eucalypts. This is another area that needs to be reviewed after further studies at T15 and T16. 

 

Target 7. This anomaly lies on the narrow spit of land between the Gulf beaches (to the west) 

and the Pine River (including swamps to the east). The spit is generally 1,000m to 1,200m 

wide. The anomaly is either on the sand ridge which is 8km long and 200-300m wide or on 

the immediate eastern edge of that ridge. This anomaly needs detailed investigation at a later 

date and it would be anticipated that access would be off the Pennefather Road from the 

north, rather than the beach of the Gulf because of the foredune/swale vine forest cover 

mentioned in Target 4 above. 

 

It is concluded that this is a target worthy of followup should significant resources be 

indicated further north (T15 and T16). The assumption herein is that this would probably not 

be a major resource in its own right but add to the growing targets inside a new mineral 

province. See Figure 4 below. 
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Figure 4:  Target 7, showing 8km long sand ridge, and points of the Anomaly 

 

 

Targets 8, 9, 10 and 11 have not been reported in detail in this reconnaissance program as 

they lie outside granted EPMs. However, preliminary studies have shown that most of the U 

and Th anomalies are over low lying swamps, swales, creeks with mangroves and tidal flats. 

All appear immediately adjacent to sand ridges that could be another source of additional HM 

that have not been tested with the knowledge gained from this program to date.  

 

Further Observations 

 

The bauxite plateau is typified by flat lying areas, with tall eucalypts (box, bloodwood), red 

ant mounds, red soils and scattered bauxite outcrop.  None of the sandy areas hand augered or 

hand dug had red soils; all were variations of grey and yellow to orange. From observations 

to date it appears that the various bauxite plateaux exhibit high levels of thorium and/or 

uranium. 

 

The ridges that appear to contain the HM have a wide variation in vegetation patterns on the 

ground but from the air seem to be continuous with a northerly to north north easterly trend. 

There are usually swamps on both sides although with minor differences in water content, 

some contain scalded mud flats with clay soils. 

 

It was very clear when walking the northern beaches of the Urquhart Point project that black 

sands could be seen on the surface of the beach sands and that there was an immediate 

response from the hand held Spectrometer – see Photo 5 below. 

Sand ridge 
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Photo 5: Surficial HM with High cps at Urquhart Pt 

 

Topographic and Vegetation Patterns 

 

All anomalies have a wide variety of topographic features and also a wide variety of 

vegetation patterns as outlined in Table 3 below. 

 

Topographic 

Type 

Vegetation patterns Anomalies 

 

Potential for 

Economic HM 

Gulf Beach Nil, just extensive flotsam Nil Nil 

Foredune Casuarinas, shrubs, grasses weak Low to Nil 

Swale Mangroves, ti-tree, grasses, 

scalded areas, creeks, silica sands, 

salt bush, thick vine forest 

Most U and Th 

anomalies in 

these areas, with 

variations from 

low to high 

Low to nil, too 

much clay, RL 

too low 

    

Swamp Grasses, ti-tree, abundant birdlife, 

pigs 

Many U and Th – 

high and low 

Low to nil, too 

low, water 

Creeks Mangroves, scalded flats Scattered Th and 

U 

Nil – too much 

water, clay, 

environmental 
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problems 

Rivers Mangroves nil Possible potential 

for dredging but 

unrealistic 

environmentally 

Mangroves Mangroves Scattered U and 

Th 

Nil, clay and 

water 

Scalded flats Nil vegetation, scattered grasses, 

ti-tree and mangroves 

Scattered U and 

Th 

Nil – clay, water 

Sand ridge Tall timber (eucalypts, 

paperbarks, Pandanus), open to 

close spaced, often incl plentiful 

fallen timber. These have notable 

RL difference with gentle convex 

to flat surface, with creeks and/or 

lateral swamps 

Generally 

radiometric lows, 

but one strong Th 

high at T16. 

Many sand ridge 

areas immediately 

adjacent to 

radiometric 

anomalies 

Strong potential 

for a new mineral 

province 

containing HM 

that may be 

located by 

radiometrics, not 

only as primary 

location but as 

secondary 

indicator  

Table 3: Vegetation and Topographic Patterns related to Mineralisation 

 

As has been mentioned above a number of times, radiometric anomalism in these EPMs 

mostly occurs over swampy areas. From the recon program there appears little chance of HM 

in volume and there was essentially none seen on these clayey areas. So the question then is: 

“Why is the anomaly there?” The first thoughts on this characteristic is that soluble isotopes 

have been captured/absorbed onto the organic material or the black clays and the anomalies 

reflect this characteristic, mainly in the A0-1 horizons, but not in the clays at depth. 

 

Further comments on Vegetation and Topographic Patterns 

Swales adjacent to the foredune would probably be too low an RL to mine (1-2m ASL), and 

would contain too much water. 

Vegetation patterns: 

• T16 sand ridge northern termination by flood/creek (flowing at time of Recon) – 

flowing north on west side, around northern end, and downhill into wide 

swale/swamp on eastern side where helicopter could not lands due to bushes too high 

and water cover over the swamp. 

  

• T4 access by Rhino impossible from beach, would need to access from Pennefather 

Road then down the track along the swale looking for access towards the south 

 

• T15 the anomaly over swales, creeks and swamps. Target is flat with overall RL of est 

12m, and similar vegetation patterns (high timber and same colour vegetation) as T16 

sand ridge. 

 

• High cps (check the accuracy – cps??) indicates HM or organics. Anything over 

200cps particularly over sand suggests inherent sand with HM. Scintillometer pushed 

into spade hole increases cps with depth – 400 cps shows >20% HM. Same as on 

beach at Urquhart Pt and at T2. 
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• Interpretation of Google Earth can show the boundary between bauxite plateau and 

sand deposits, but needs better definition – either better resolution satellite image or 

by refined radiometric (and magnetic?) analysis, 
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GEOLOGY 

 

Sources of the HM 

 

An in-depth study has not been made for the literature resources for sources of the HM; 

however a brief literature review combined with site observations have resulted in the 

drawing of a number of preliminary conclusions as outlined below. 

 

Bain and Draper (1997) discussed extensively age dating methods dependent on zircon that 

came from the metamorphics and intrusives of the Proterozoic to Late Palaeozoic Coen block 

to the east.  Rocks carrying titanium minerals have been reported in Upper Palaeozoic 

volcanics of Torres Strait and of the intrusives of the Coen/Iron Range block (Willmott et al 

1973). The current river systems that could produce such HM to the west from the Coen 

Block are the Coen, Wenlock, Archer and Ducie Rivers, however it is more likely that the 

HM has first been deposited in and then reworked out of the Rolling Downs Group via the 

direct erosion of those sediments as well as from the resulting bauxites. 

 

There is a wide range of source lithologies that could have contributed to the rocks of the 

Rolling Downs Group. This Group is dated at between 114 – 92my (Geoscience Australia) 

which is the upper stages of the Lower Cretaceous and described by Geoscience Australia as, 

grey mudstone siltstone and fine sandstone, minor glauconitic sandstone, locally hardened 

and partially calcreted. 

 

 

Table 4: Extract from Eggleton et al (2009) 

 

From all of above, it is concluded that the most significant source for heavy minerals in Cape 

York comes out of the bauxites. Eggleton et al (2009) discusses (see their table above) the 

presence of anatase (TiO2) and rutile (TiO2) in the bauxite part of the lateritic profile in the 

Weipa deposits, which were formed on the Rolling Downs Group at Weipa. Although no 

direct correlation has been seen it is considered that the same conclusion can be drawn for all 

of the HM deposits. 

 

Thus the early conclusion is drawn that the deposits have formed off the coast that was 

dominated by bauxite rich hinterland developing on the Rolling Downs Group that carried the 

HM. This being the case, then the relationship between major rivers and the location of 
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deposits becomes essentially less relevant as the bauxites occur all up the coast towards 

Bamaga. If this is the case then in the distant future offshore drilling may locate other 

deposits once the on-shore deposits have been delineated. 

 

It is considered that the Rolling Downs Group and its bauxite lateritic profile have both 

weathered to produce resistate mineral concentrations on a coastal platform at the edge of the 

land margin. This suggests that in ensuing exploration programs, that that boundary between 

the coastal sand deposits and the bauxite “plateau” becomes important to limit eastern 

exploration, although embayments in that coast could carry higher concentrations.  

 

In support of this contention are the large areas of high level thorium and uranium anomalies 

that clearly overlaying the bauxite plateaux.  

 

When comparing the geomorphology of the area between Target 13 and Target 14 on the 

Jackson River, it is seen that a number of SE trending very narrow lineaments are visible and 

these are interpreted as vegetation patterns reflecting bedding (or structural features as yet 

unnamed) in ?Cretaceous sandstones (see at co-ordinates 620723mE, 8715712mN).  This is 

not considered of major importance to immediate exploration programs but may be 

considered in the future as a headland that could concentrate HM deposits. 

 

Depositional Characteristics 

 

There are a number of concepts to consider in planning an exploration program on these 

targets, and when looking at each of the selected anomalies individually they can be seen to 

be associated with different geomorphological features.  

 

The “J” shaped dune fields 

The Th anomalies may lie directly over sands on the surface that carry HM as in Anomaly 1 

at Urquhart Pt, and anomalies T16 2 and T2. In that first anomaly the three weak Th highs 

overlie known higher grade HMs with little surface cover. In the case of Urquhart Pt, the 

lines of the sands can be seen thinner (or finer) at the southern end trending 15
0
 east of north, 

with a “J” hook to the east on the northern end where the end of the sands spread out.  

 

This same physical feature is seen up the coast to Verilya Point at:  

1. Mapoon to Skardon,  

2. Anomalies 12 to 13 (between Skardon and Jackson Rivers),  

3. From the Jackson to Anom 16 (but cut by the McDonald and Doughboy Rivers), and  

4. The “Long” dune from Anomaly 17 - Anomaly 18 

 

However, none of these show anomalous Th as at Urquhart Pt 

 

Hand auger programs were conducted by Matilda over many of these because they are clear 

sand targets seen from satellite and particularly Google Earth, however the depths of the 

auger holes was usually less than 2m, which worked at Urquhart Pt where the Th is shown 

directly over the “J” sands, however there are no Th anomalies over the “J” sands that 

Matilda drilled to the north. 
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This is for one of two reasons. Either there are no significant HMs present as they essentially 

concluded, or the mineral rich “J” sands have a cover of non HM bearings sands blanketing 

radiometric effects.  

 

The fact that 20% of samples resulted in greater than 0.2% HM indicates the presence but not 

of economic significance in its own right. However these results could indicate presence of 

HMs at depth. Thus the drilling was not deep enough to pass through the overburden sands. 

In the coming program it is planned to drill some deeper holes in these “J” sands areas to test 

this hypothesis – particularly at Anomaly 15 which is so large and contiguous with anomaly 

16 (T16 2). 

 

The modelling for the formation of these “J” shaped dune systems is seen in the Figure 5 

below, which suggests for all of the above the depositing ocean currents were north flowing, 

with streams from the east and intermittent ocean current activity from the North West.  

 

 

 

Figure 5: Depositional Model  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Gulf Current Flow 

(Saint-Cast and Condie 2006) 

 

 

 

 

The current modelling (in Saint-

Cast and Condie, 2006) shows 

northerly trending currents  

that is consistent with this 

depositional model. 

 

This would suggest that for deposition of HM in these “J” dune systems the winnowing 

current flow is from the south – not the adjacent rivers. However, with the confidence that 

most(?) of the HM comes from the plateau bauxites , then a more considered source is 

potentially “sheet wash” off the bauxites with concentration by local wave, tidal and current 

action that will result in these J shapes. Concentrating factors are the repetitive wave action 
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with onshore drift emplacing concentrations in long extended north south dune systems, but 

with potentially high concentrations behind headlands or in embayments where water 

movement is reduced. The long narrow shape of the T16 2 sand ridge may appear to 

contradict this but be formed from sheet wash off the bauxites to the east and concentrated by 

north flowing currents. Obviously further work is needed to better define relationships 

between sources and deposits as the deposits become better defined. 

 

Creek Systems 

Meandering creek systems can be seen cutting many of the dune fields, two of these show Th 

anomalies (ie Anomalies 13 and 15). The Anomaly 13 lies between the “J” dunefield and the 

“mottled areas” (initially taken to be hummocks, swamps and minor creeks) of Anomalies 13 

to 14, however it is now more likely that this particular group of irregular mottled areas are in 

fact outcrops of Mesozoic sandstone as identified by the possible bedding/structural features 

as indicated above. This style of anomaly includes narrow generally permanent streams, with 

ridges and mounds with peripheral white sandy areas. Considering the proximity of Skardon 

River mine in the district although these white images of Google have been described as 

sands – they could in fact be extensive kaolin deposits. In contrast, this is unlikely as kaolin 

forms as part of the bauxite development and these areas under review are not considered part 

of the bauxite plateau but are sandy areas and thus there would be no kaolin.   

 

The advantage of the Th anomalies over these systems may indicate that it is peripheral 

deposits that actually carry the HM, and the anomaly per se is a sign of what has either been 

deposited from reworking (or leaching) of a HM deposit or the stream has cut into such a 

deposit exposing the Th rich HMs in the banks (as apparent in the Bairnsdale deposits that 

spawned this concept in the first place). Anomalies 13, 15 and 17 lie in this category. 

 

Fringe Anomalies 

These anomalies could be a mixture of the two above, and particularly at Anomaly 15 the 

“Horseshoe” anomaly, the core which has a maximum surface RL of 9m, was only drilled to 

2m by Matilda. 

 

Using the analogy of the process that discovered the HM deposits in the Bairnsdale district of 

Victoria, the Anomaly 15 could represent the “J” sands which have a >2m overburden 

(Bairnsdale >15m), with the western and eastern margins cut by shallow creeks either 

exposing the Th bearing HM or washing the Th bearing HM into those two systems. 

 

Swales - Back of Dune 

Anomaly 8 and 12 lay over the low relief sandy grassed flats (also high K) at the back of the 

foredune. East of these are the white sands that appear to be silica sands commonly between 

Pennefather and the Jackson R (Anom 14) irregularly over some 100km – these white sands 

will also be sampled in any program exploring the area. 

 

The Swamps 

A number of the anomalies overlie swamps consisting of bare mudflats, creeks, mangroves 

and mixed low relief sand mounds/ridges with white sands rimming the base. The challenge 

here is to not only find the source of the Th anomalies and the HM but also to plan a mining 

campaign in areas that are most likely tidal. Notwithstanding this challenge the areas may 

show sufficient space to locate another Urquhart Pt.  Anomaly 17 overlies swamps. 
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RESULTS 

 

During the reconnaissance program, heavy mineral was identified in most of the holes drilled 

but the most meaningful significant result is the assay – as conducted by RJ Robbins, and 

these are reported in Appendices 3A and 3B. Results are from grain count pending 

confirmation by XRF studies. 

 

Seven holes have significant results in two clusters. Target 16 2 (on the Cotterell River) had 

six holes and Target 2 (which lies immediately south of the Urquhart Point mining lease) had 

one significant hole. 

 

T16 2 holes included HA8 to 13 inclusive with an average of 2.9% HM of which 53.4% is 

zircon and 35.0% is titanium minerals being ilmenite, leucoxene and rutile/anatase. This was 

significantly higher in zircon than the T2 hole HA19 which showed higher average HM at 

6.9% but with Ti minerals 78.0% and the zircon 13.0% (See Appendix 3B and Table 5 below 

for details). T16 is 150km north of T2 with other untested anomalies between. 

 

 % HM Total Ti 

minerals (%) 

Zircon 

(%) 

% Ti minerals 

in the ground 

% Zircon in 

the ground 

T16 2 (5 

holes) 

2.9 35.0 53.4 1.0 1.6 

T2 (1 hole) 6.9 78.0 13.0 5.4 0.9 

Table 5 Comparisons of Zircon with Ti minerals 

 

The T16 2 anomaly occurs over a 

sand ridge that can be seen on 

Google mapping and from the air 

extending north and south 

approximately parallel to the coast 

for some 14km with widths up to 

1,000m. The 6 hand auger holes in 

the T16 2 anomaly extend over some 

2.3 km in the central section of that 

sand ridge (see Figs 7 and 8). As 

mentioned above the sand ridge 

appears to be contiguous with the 

central sand bodies of T15 to the 

south. 

 

 

 

Figure 7:   

T16 2 Anomaly with HA Locations 

    

    

 

 

 

 

14km 

River 
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Figure 8: T16 2 HA Holes – more detailed locations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 6: Heavy Mineral ID 
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CONCLUSIONS 

 

It is concluded that: 

1. New mineralisation has now been identified at Target 16, with radiometric and 

topographic data suggesting there is a whole new zircon rich mineral province 

extending north from Urquhart Point to Vrilya Point over a distance of possibly 

200km with intermittent occurrences. 

2. Assay results show that the new mineralised zones contain significantly higher 

zircon content than at Urquhart Point and the new areas to the south of Urquhart 

Point. HM content of samples assayed from Anomaly 16 showed 2.9% HM with 

35.0% titanium minerals, 53.4% zircon, whereas the Anomaly 2 results to the 

south showed 6.9% HM with 78% titanium minerals and 13% zircon. 

3. The relationship between HM and radiometrics has clearly been proven with the 

presence of HM showing radiometric anomalism, whereas the absence of 

radiometric anomalism is not an indicator of the absence of HM. Although it is 

has not been proven in this instance, but from previous experience of the author, 

radiometric effects of mineralisation are masked by shallow sand cover 

4. A southerly extension of T16 sand ridge into the area of T15 joins sandy areas 

bounded by thorium anomalies that suggest continuity between T16 and T15 

5. Previous hand auger drilling by Matilda rarely went greater than 2m depth yet the 

RL of the areas of interest are 12m at T15 and estimated to be the same (or higher) 

at T16. The results of Matilda averaged 0.29% HM with a maximum of 1.3% HM. 

The observations of this recon program have already shown a number of higher 

values by focussing with radiometrics. 

6. There is high grade mineralisation extending south from Urquhart Point into 

EPM15268 

7. The Target T16 2 shows a clear relationship between radiometric cps and presence 

of HM. 

8. Topographic extensions of the T16 2 anomaly indicate drilling targets over some 

14km in a sand ridge. Barge access has been located for a future preliminary 

drilling phase.    

9. There is road access in to the Gulf beaches at two different locations that may 

promote exploration in the areas of T15, T16 and T17 in the Vrilya Point area, as 

well as road access in to the Pennefather area that may provide access in to 

Targets 4, 5, 6 and 7. T16 is 12km south of the access track, and some 82km by 

road from Bamaga. 

10. The best method to prove deeper mineralisation and mineralisation under the sand 

cover is not hand auger but by vehicle carried drill rig preferably a small air core 

rig.  

11. Drill spacing would need to be (north-south) 800m (which on success can be 

reduced systematically to 400m, 200m, 100m, and/or 50m) spacing by (east-west) 

100m  (then 50m, 25m) but modified in the field to fit site observations. 

Considering the width variations this would suggest of the order of 120 holes to be 

drilled in a first pass reconnaissance. 

12. The results of six holes across T16 2 cover 2.3km a (north south) core of the 14km 

long anomaly. 

13. Nothing is as yet understood of the variation across any HM bearing dunes so 

there needs to be due consideration given to drilling at least one line of close 

spaced holes across the core of high from the six hand auger holes of T16 2.     
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14. The source of the rutile and zircon may not be synchronous, but there are 

references to rutile from a wide number of sources on the Cape, but the more 

direct source is more likely to be the Mesozoic sandstones and their bauxites of 

the lateritic profile that develop from them. Major thorium anomalism that 

overlies the bauxites can be mistaken for the HM targets and these boundaries still 

need better definition. 

15. There are white silica sands in EPM18377 between Dyfken Point and Pennefather. 

16. No work has been done on the airborne magnetics that were flown at the same 

time as the radiometrics. 

17. To further refine targets that have been developed and to look closer at the 

boundaries of the bauxite plateau due consideration should be given to fly a low 

level close spaced airborne radiometric and magnetic survey over the new mineral 

province once at least one significant deposit has been identified. Alternatively, a 

ground gridded radiometric survey could be undertaken. 
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RECOMMENDATIONS 

 

It is recommended that: 

 

1. A short drilling campaign is initiated to test the initial discoveries at Target 16. This 

would include a small light weight vehicle mounted air core rig, with machinery to 

assist in pushing fallen timber out of the way to locate access and establish lines for 

consistent implementation of the planning. It is favoured that a barge supported 

program be used to supply access, camp facilities, safety and delivery to the site. 

 

a) The program would be wide spaced pattern drilling of  target T16 2, then work to 

the south then north, working from the known to the unknown, infilling and 

shaping as the program progresses. All of this would need to be controlled by a 

geologist panning the samples as drilled to maintain immediate control of drill 

spacing and location. 

 

b) Initially drilling will be on lines at 800m spacing, with infill as required depending 

on visual grade assessment aimed at producing a minimal volume of at least the 

same size as Urquhart Point. 

 

c) At least one central line be drilled at close spacing 25m interval to test lateral 

variation in dune formation 

 

d) The drilling will need to be designed to be carried out when the swamps on both 

sides of the T16 ridge are dry enough for safe access without the potential to be 

bogged, costing time and money. The earliest opportunity may be August 2013. 

 

2. A specialist is consulted after the results of the drilling program to assess the 

advantages of flying a low level survey or of conducting a ground gridded survey to 

better refine the radiometric studies. Should one of these techniques be used then 

consideration should also be given to use magnetics in the same survey to better 

define targets and in particular to delineate the boundary between the bauxite plateau 

and the sandy beaches if feasible. 

 

3. A deeper literature study of the sources should be integrated with a better definition of 

the sand/bauxite plateau interface by Landsat multiband interpretation to delineate 

depositional areas and potential traps where concentrations may be higher  

 

 

 

 

 

 

 

 

 

 

 

 



Bremar Minerals Pty Ltd – HM Reconnaissance Cape York EPMs – May 2013 

 

Page | 32  

 

PROPOSED PROGRAM 

 

Although the anomaly 16 is some 14km long (excluding what has been termed T16 1), the 

southern end of it is cut off by a sharp creek that could probably not be crossed by tyred 

vehicles from the north – a different access would be needed. 

 

Hence planning for the drilling program proposed for August 2013 will only access the 

northern 10km and disregard that southern section and therefore probably Anomaly 15. 

 
  Co-ordinates GDA 94 (m)  Holes @ 

  Line No Northing Easting (start) Easting (Finish) Line metres 100m spacing 

1 487 8748700 623600 624700 1100 12 

2 479 8747900 624500 624900 400 5 

3 471 8747100 624700 625000 300 4 

4 463 8746300 624700 625100 400 5 

5 455 8745500 624400 625400 1000 11 

6 447 8744700 624600 625400 800 9 

7 439 8743900 624600 625600 1000 11 

8 435 8743500 624500 625800 1300 14 

9 431 8743100 624400 626400 2000 21 

10 423 8742300 624800 626200 1400 15 

11 415 8741500 624600 626000 1400 15 

12 407 8740700 624700 625700 1000 11 

13 399 8739900 624600 626200 1600 17 

14 391 8739100 624400 626000 1600 17 

15 383 8738300 624300 625800 1500 16 

  N-S Distance   10,400      Total Holes 183 

 

Table 6: Proposed Drill Lines 

 

 

 

 

Figure 9: Proposed Drill Lines of 

Anomaly 16 

 

Table 6 and Figure 9 show 15 lines 

with an estimated 183 collar co-

ordinates.  

 

It is strongly recommended that a 

4WD vehicle with an air core drilling 

system be used to gain reliable 

samples, to be able to penetrate to 

sufficient depth and drill in potentially 

wet conditions. 

 

To facilitate this will need a tracked 

vehicle to clear the east west lines and 

remove fallen timber. The EW lines 

will be accessed from the eastern 

swamp area provided it is dry enough 

when the rig is available. 

Should a small excavator be used there 

is one that was used at Urquhart Pt that 

Access limit 
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has a small blade that can be used for the fallen timber. 

 

The process would be: 

• Using the barge – deliver the excavator, ATV and preliminary crew to mark out the 

NS tracks (est 12km) and EW drill lines (est 17km) ie total 30km  

• Clear the lines – est 4km per day ie 7-8 days, 

• Barge provides camp, safety and communications 

• Barge returns to Weipa to pick up rig and drill crew, leaving excavator and crew 

clearing and preliminary testing 

• Drill for time that the rig is available - potentially 6 days 

• Two barge trips to clear site. 

 

With the tracks essentially cleared time between holes is minimised and numbers of holes per 

day would increase. IN previous programs similar drill rigs have completed in excess of 

200m per day so it could be expected that potentially 25 x 6m holes per day could be 

completed.  This would mean that some of the 183 planned holes may not be drilled due to 

time constraints so priority would be established as drilling and logging proceeds. Final drill 

rates will be dependent on site conditions at the time. 
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OCCUPATIONAL HEALTH AND SAFETY PLAN 

 

RECONNAISSANCE and DRILLING PROGRAMS - 2013 

 

EPMs 15268, 18377, 19046, 19047, 15371, 15372, 18015, 18738, 18998, 19001 

 

 

1.0 Title Holder/ Operator 

 

Oresome Pty Ltd (“Oresome”)   (ABN 75 071 762 484) 

 

Contact: Stewart Hagan. 

  Ph. (07) 32493000  

Email: shagan@metallicaminerals.com.au 

 

1.1 Location 
 

Western Cape York Peninsula 

 

1.2 Work Proposal 

 

Work Plan dated April 2013 

 

1.3 Access 

 

By helicopter from Bamaga and by  front loading landing barge out of Weipa 

 

1.4 Timing 

 

15
th

 May – 20
th

 May 2013 

 

1.5 Field Operations 

 

Reconnaissance Stage: 

 

Phase 1A will be a helicopter reconnaissance program looking at access to selected 

targets then the relationship between airborne radiometric thorium anomalies and the 

presence of heavy mineral concentrations that will be determined by visual observations, 

hand augering and sampling. There will be some hand auger sampling to test presence of 

Heavy Mineral. 

 

Phase 1B will extend from Phase 1A but will entail access by barge to the southern EPMs 

to test in a similar manner to 1A.  
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Drilling Stage 

 

Phase 2 will consist of drilling – expected to be narrow-diameter (84mm), to depths of 

the order of 12 meters maximum. 

 

2. OCCUPATIONAL HEALTH AND SAFETY  

 

Occupational Health and Safety (OH&S) is achieved through the involvement of all 

personnel. It is the responsibility of all supervisors, contractors and personnel to take 

appropriate action to ensure safe operations on site and to be accountable for all 

exploration activities under their control.  

 

There are a number of operational areas in these exploration programs: 

a. Helicopter reconnaissance out of Bamaga with inductions by the pilot 

b. On the barge where the all personnel will be inducted by the ship’s Master and 

will follow all directions of the Master of the vessel contracted for the program. 

c. On shore, personnel will go through an induction and briefing program conducted 

by the senior person in charge 

d. On machine drilling sites, personnel will participate as directed by the driller and 

actively contribute to the drilling contractor’s program of OH&S. 

 

2.1 Site Induction 

 

All personnel involved will be required to attend a site induction arranged by the field 

supervisor, the pilot, the ships master and by the drill contractor. Visitors will be 

prevented from accessing the work sites for safety reasons.  

 

Each induction will inform all personnel involved with the program of: 

- hazards 

- control measures 

- emergency plan and instructions in the event of an emergency  

- locations of first aid kits, communications equipment  

- alcohol and drug policy 

 

Personnel having completed the induction will sign documents stating that they 

understand and will adhere to Safety, Health and Environment Policy. 

 

.2  Helicopter Operations 

 

Personnel will be given an induction by the pilot of the helicopter supplied by Cape York 

Helicopters and will follow his instructions at all times. 

 

No-one  approaches a helicopter from the rear – always from the front in view of the 

pilot. 
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2.3. Barge Operations 

 

All personnel will be given an induction by the Master of the vessel and all personnel will 

take direction from the Master in all matters relating to the vessel in matters of safety and 

behavior on a seagoing vessel. 

 

Only the nominated skipper (or relief skipper), who has been deemed responsible, trained 

and competent to operate such machinery will be authorized to operate the vessel. 

 

While on contract to Oresome Australia, under no circumstance will the vessel operate 

unless under control of a licensed and competent skipper. 

 

2.4 Exploration Drilling  

 

Exploration drilling will be undertaken by contractors who have implemented OH&S 

policies and procedures from emergency plans/contacts, through to the operation of a 

drill rig.  

 

Employees of the contractor are to be inducted and be familiar with their company’s 

OH&S policy and procedures. 

 

Personal protective equipment (PPE) is to be worn by all personnel involved in the 

drilling. Required PPE will be determined by the drill contractor but is expected to 

include, as minimum: 

- helmet 

- safety glasses 

- steel capped boots 

- ear plugs 

- sun screen 

 

All equipment brought to site by the drill contractor must be in a safe and serviceable 

condition.  

 

Only the nominated driller (or relief driller), who has been deemed responsible, trained 

and competent to operate such machinery will be authorized to operate the drill rig. 

 

Under no circumstance will the drill rig operate: 

- unless under control of a licensed and competent driller 

- without the consent of Oresome Pty Ltd 
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PHASE 1A - INDUCTION 

 

Potential hazards and control measures are: 
Hazards Identified Risk Factor Control Measures 

Low Med High 

Sun stroke and dehydration  X  P.P.E., hydrate well. Always carry extra water.  

Becoming isolated from team and 

from helicopter 

X   Team has two GPS units, and each team member 

carries a UHF radio, and water  

Helicopter crash X   Helicopter carries standard safety equipment 

Snakes X   Long trousers, pressure bandage in First Aid kit  

Crocodiles X   Do not swim in or cross creeks 

 

Emergency Plan 

 

1. Team returns to helicopter and evacuates 

2. If a Team Member is separated stay in contact by UHF radio tuned to other team 

members and to the helicopter frequency 

3. Call the Field Supervisor (Brett Duck) and the helicopter pilot to advise of 

situation and location. If pick up by helicopter is requested give co-ordinates by 

radio or light fire for location when helicopter is airborne. Ensure that an 

appropriate area is cleared before lighting fire and making smoke. 

4. In case of being lost stay in one position until helicopter search begins, do not 

cross any creeks or enter any mangroves. 

5. Ask helicopter pilot by UHF radio to contact Bamaga police (4069 3156) or 

Weipa police (4069 9119) should it be judged timely for a search or additional 

emergency evacuation.  

 

PPE and Safety Equipment 

 

1. Each team member should be wearing boots, long sleeves and long pants with hat 

and safety sun glasses 

2. Each team member will carry a backpack with water, cigarette lighter and UHF 

radio 

3. Field Supervisor (Brett Duck) will be carrying the first aid kit and pressure 

bandage 

4. Additional water and another first aid kit is in the helicopter – ensure that your 

individual water bottles are full before leaving the helicopter. 

 

Helicopter 

 

1. Listen to the pilots induction for operations around a helicopter, always follow his 

instructions. 

2. Never approach a helicopter from the rear – always from the front in view of the 

pilot. 
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Alcohol and Drugs 

 

1. No alcohol or drugs are permitted during work hours and no person judged to be 

under the influence of either will be permitted to start work. 

 

 

I understand and will adhere to the above Safety, Health and Environment Policy. 

 

 

 

 

Accepted  by: _______________________   

   Name 

 

 

 

 

 

Signed:   _________________________ 

 

 

 

Date: _________________________ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Ver 1: 14th May 2013 

 

PHASE 1B - INDUCTION 

 

Access by landing barge and on-shore by Rhino ATV 

 

Potential hazards and control measures are: 
Hazards Identified Risk Factor Control Measures 

Low Med High 

Sun stroke and dehydration  X  P.P.E., hydrate well. Always carry extra water.  

Becoming isolated from team and 

from barge 

X   Team has two GPS units, and each team member 

carries a UHF radio, and water  

Delays due to mechanical or flat 

tyres on Rhino 

X   Before start all team members need to familiarize 

themselves with tyre repair. If lost stay with the 

vehicle. 

Rhino hazards: 

Branches causing staking 

  

X 

  

Keep windscreen up in place, wear safety sunglasses 

Snakes X   Long trousers, pressure bandage in First Aid kit  

Crocodiles X   Do not swim in or cross creeks 

 

Emergency Plan 

 

1. Team returns to barge and evacuates 

2. If a Team Member is separated stay in contact by UHF radio tuned to other team 

members and to the helicopter frequency 

3. Call the Field Supervisor (Brett Duck) and the barge skipper to advise of situation 

and location.  

4. All target areas to be visited are close to the coast. In case of being lost return to 

the beach and call for pickup. 

5. Ask barge skipper by UHF radio to contact Bamaga police (4069 3156) or Weipa 

police (4069 9119) should it be judged timely for a search or additional 

emergency evacuation.  

 

PPE and Safety Equipment 

 

1. Each team member should be wearing boots, long sleeves and long pants with hat 

and sun glasses 

2. Each team member will carry a backpack with water, cigarette lighter and UHF 

radio 

3. Field Supervisor (Brett Duck) will be carrying the first aid kit and pressure 

bandage 

4. Additional water, food and first aid kit is in the barge – ensure that your 

individual water bottles are full before leaving the barge. 

 

Barge 

 

1. Listen to the barge skippers induction for operations around on the barge and 

dinghy, always follow his instructions. 
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Rhino ATV 

 

1. All team members must familiarize themselves with operations of the Rhino 

before using one, including: 

a. Tyre repair 

b. Dangers of stake impact – keep windscreen in place 

c. Restrict speed to 20km/hr maximum 

d. Only licensed drivers to operate 

 

Alcohol and Drugs 

 

No alcohol or drugs are permitted during work hours and no person judged to be 

under the influence of either will be permitted to start work. 

 

 

 

I understand and will adhere to the above Safety, Health and Environment Policy. 

 

 

 

 

Accepted  by: _______________________   

   Name 

 

 

 

 

 

Signed:   _________________________ 

 

 

 

Date: _________________________ 
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APPENDIX 3  Targets and Sub-Targets with Drill Hole and Log Data 

 
Target Stn HA Cps range 

(surface) 

Depth 

(m) 

Description/Comments 

 

Vis Est 

% Tot HM 

EOH 

(m) 

 001 Exploration pit  with white sand – seen from the air, no samples   

 002       

T12 3 003 01 60-80 0-0.2 Dk gry – black fine Sand   

    0.2-0.4 Pale gry br fine Sand Nil  

    0.4 -1.5 Yell br red-br mottled clayey fine Sand  Tr  

    1.5->2.3 Dk gry (clayey) f-med Sand,  water rising to 1.5m 0.1 – 1 2.3 

T12 3 004 02 150-190 0-0.2 Br organic sandy Clay   

   in hole 

200-210 

0.2->0.5 Wh to pale cream (clayey) fine Sand 

This is a slat pan between mangrove & sandy woodland 

0.1-0.2 0.5 

T12 2 005 03 60-80 0-0.3 Khaki Clay. NS. Location on an island in the swamp NS 0.3 

T12 2 006 04 95-120 0-0.3 Heavy khaki Clay NS, on coastal side of low swale NS 0.3 

T12 2 007 05 30-60 0-0.4 Yell gry fine Sand NS  

    0.4 –1.0 Yell br & or mottled fine-med Sand Tr  

    1.0-2.4 Yell br fine Sand. Vegetation wattle, gum and bottlebrush 0.1 2.4 

T12 2 008 5A 120-130 0-0.3 Root mat in grey Sand   

    0.3-0.6 Gry clayey fine Sand (in bank of creek – see photo) 1 0.6 

Slade Pt 

Beach 

009  Beach sand – looked from the air as having “black sand” washed 3 dishes over 200m, some acicular 

hornblende/tourmaline?? (est vis 1mm x 0.2mm) 

Tr Nil 

Site east 

of Stn 009 

010 06 60-70 0-0.2 Pale gry fine Sand   

    0.2->0.5 Or br heavy khaki Clay Tr-0.1 0.5 

East of 

009 

011 07 90-110 0-0.3 Dk br silty Clay   

    0.3->0.5 Yell br mottled Clay NS 0.5 

 012 Marked from the air – not landed White Sand patches Nil Nil 

T16 2 013 08 190-220 0-0.1 Black fine Sand   

    0.1->0.8 Grey fine Sand 1-2%, 20% Zr 0.8 

T16 2 014 09 250-400 0-0.8 Dk grey fine Sand grading to pale gry fine Sand , water in bottom of 

hole 

>1.5%, 20-30% 

Zr 

0.8 

T16 2 015 10 280-380 0->0.6 Pale gry fine Sand 2-3%, 20% Zr 0.6 

T16 2 016    Potential barge landing at Cotterell R for T16 2 nil  

        

        



T17 017    Potential barge landing for T17, NOTE creek bank with cutting for 

sampling  

is 1km NW 

Nil  

nil 018 Enechelon white Sand Ridges Needs landing for site inspection – location from the air Nil  

nil 019 Jardine swamps – very large area of potential sand deposits – from the air  Nil  

 020 Jardine River   

Injinoo 

Sand Pit 

021 nil 18-25 0-0.2 White fine Sand Zero HM 0.2 

T16 2S 022 11 220-350 0-0.2 Dark gry fine Sand (in piggy swamp) 1-2% w 10% Zr  

    0.2-1.3 Gry fine Sand to pale gry yellow gry colour with depth, wet from 0.6m 3% w 10-15% 

Zr 

1.3 

T16 2N 023 12 190-220 0.2-0.4 Creek Bank, Grey fins Sand 1-2% w 20% Zr  

    0.4-0.7 Gry and Or mottled gravelly silty Clay (gravel is ironstone pisolites) 1-2% w 20% Zr 0.7 

T16 2N 024 13 280-320 0-0.3 Pale grey fine Sand >1% with 10-

20%  monazite?  

0.3 

 025 14 50-70 0-0.3 Orange br clayey fine sandy Silt (Loam), w 30m bloodwoods None seen 0.3 

 026 Most easterly penetration by foot onto “bauxite plateau”   

 027 Cotterell Creek bank to investigate the vertical cross section for HM   

 027bauxite Visible bauxite at this station   

 028       

T16 1 029 15 60-70 0->1.0 Orange br fine Sand, darker and red mottled w depth 0.2% @ 0.3m 

Tr Zr 

1.0 

T16 1 030 16  0-0.2 Dark br gry fine Sand   

    0.2-0.4 Yell gry fine Sand    

    0.4->0.6 Mottled yell orange fine Sand  incr orange mottling w depth  0.6 

T2 2U 031 17 50-70 0-0.2 Grey fine Sand   

    0.2-0.5 Grey fine Sand grading to pale yell br fine Sand 2% blk HM  

    0.5-0.7 Grey fine Sand rare clay <1%, nil Zr 0.7 

T2 2Th 032 18 70-90 0-0.2 Dark grey Clay   

    0.2-0.8 Grey fine-crs sandy Clay No sampled 0.8 

T2 1 033swamp  70-90 No hand auger holes, no sampling, see stn033 adjacent   

T2 1 033 19 200-220 0-0.5 Dk grey br silty fine Sand >20% blk HM, 

including 

monazite 

>?10% of HM 

 

   Over 500 

cps in hole 

0.5-1.0 Br – yell br fine – crs Sand w shells (5%) from 0.6-0.8m >10% HM  



    1.0-1.5 Br – yell br fine – crs Sand 3% blk HM  

    1.5-2.0 Cream -pink fine Sand grading to or f Sand w depth + calcite cemented 

angular sand agglomerates to 10mm  

5%  w 10% Zr  

    2.0-2.5 Cream -pink fine Sand grading to or f Sand w depth + calcite cemented 

angular sand agglomerates to 10mm 

  

    2.5-3.0 Cream -pink fine Sand grading to or f Sand w depth + calcite cemented 

angular sand agglomerates to 10mm 

2% HM  

 034-036 These stations were on the coast west of T 7 looking for access  - no samples, no holes   

T4 area 037 20 90-100 0-0.2 Dark br sandy Clay   

    0.2->0.5 Yell-br clayey fine – medium Sand, 130-140 cps in hole at 0.4m 0.1%HM 0.5 

T4area 038 21 80 0->0.6 Dk br fine Sand, 120 cps at 0.4m Nil HM 0.6 

 038bauxite Visible bauxite at this location   

T3 1 039 22 60-70 0-0.2 Black root mat and clayey Silt   

    0.2->0.6 Pale grey soft Clay Not washed 0.6 

        

  

Note: in order of sites visited ie in order of Stations (stn) and auger drill holes (HA). 



APPENDIX 3A Log Data with Assay.xlsx

Depth Vis Est EOH Sample % 1.0mm % % HM % HM

(m) % Tot HM (m) Number -45µm Weight 1.0mm in Feed

1

2

T12 3 3 1 60-80 0-0.2 Dk gry – black fine Sand

0.2-0.4 Pale gry br fine Sand Nil

0.4 -1.5 Yell br red-br mottled clayey fine Sand Tr

1.5->2.3 Dk gry (clayey) f-med Sand,  water rising to 1.5m 0.1 – 1 2.3 1 -    1.5 - 1.8 6.84 35.00 6.42 0.22 0.19

T12 3 4 2 150-190 0-0.2 Br organic sandy Clay

Wh to pale cream (clayey) fine Sand

This is a salt pan between mangrove & sandy woodland

T12 2 5 3 60-80 0-0.3 Khaki Clay. NS. Location on an island in the swamp NS 0.3

T12 2 6 4 95-120 0-0.3 Heavy khaki Clay NS, on coastal side of low swale NS 0.3

T12 2 7 5 30-60 0-0.4 Yell gry fine Sand NS

0.4 –1.0 Yell br & or mottled fine-med Sand Tr

1.0-2.4 Yell br fine Sand. Vegetation wattle, gum and bottlebrush 0.1 2.4 5 -   2.2 - 2.4 3.97 45.00 7.44 0.18 0.16

T12 2 8 5A 120-130 0-0.3 Root mat in grey Sand

0.3-0.6 Gry clayey fine Sand (in bank of creek – see photo) 1 0.6

5A 29.25 5.00 1.33 0.30 0.21

Slade Pt 

Beach

9 Tr Nil

E of 009 10 6 60-70 0-0.2 Pale gry fine Sand 6 -   0 - 0.2 15.18 30.00 6.32 0.18 0.15

0.2->0.5 Or br heavy khaki Clay Tr-0.1 0.5

Eof 009 11 7 90-110 0-0.3 Dk br silty Clay

0.3->0.5 Yell br mottled Clay NS 0.5

12 White Sand patches Nil Nil

T16 2 13 8 190-220 0-0.1 Black fine Sand

0.1->0.8 Grey fine Sand 1-2%, 20% Zr 0.8 8 -   0.2 - 0.5 9.43 0.00 0.00 2.07 1.88

8 -   0.5 - 0.7 9.62 0.00 0.00 4.09 3.70

T16 2 14 9 250-400 0-0.8 Dk grey fine Sand grading to pale gry fine Sand , water in 

bottom of hole

>1.5%, 20-30% 

Zr

0.8

9 -   0.3 - 0.5 6.49 0.00 0.00 6.19 5.79

9 -   0.5 - 0.8 8.55 5.00 0.93 4.16 3.76

T16 2 15 10 280-380 0->0.6 Pale gry fine Sand 2-3%, 20% Zr 0.6 10 -   0.2 - 0.4 5.56 0.00 0.00 2.92 2.76

10 -   0.4 - 0.6 7.69 5.00 1.19 2.02 1.84

T16 2 16 Potential barge landing at Cotterell R for T16 2

T17 17 Potential barge landing for T17, Nil

nil 18 Needs landing for site inspection – location from the air Nil

nil 19 Nil

20

Injinoo 

Sand Pit

21 nil 18-25 0-0.2 White fine Sand Zero HM 0.2

T16 2S 22 11 220-350 0-0.2 Dark gry fine Sand (in piggy swamp) 1-2% w 10% Zr 11 -   0 - 1.0 14.43 15.00 3.61 2.95 2.43

0.2-1.3 Gry fine Sand to pale gry yellow gry colour with depth, wet 

from 0.6m

3% w 10-15% Zr 1.3 11 -   1.0 - 1.3 10.38 15.00 3.16 1.72 1.49

T16 2N 23 12 190-220 0.2-0.4 Creek Bank, Grey fins Sand 1-2% w 20% Zr 12 -   0.2 - 0.4 16.48 0.00 0.00 2.27 1.90

Exploration pit  with white sand – seen from the air, no samples

Target Stn HA Cps range 

(surface)

Description/Comments

0.5

Beach sand – looked from the air as having “black sand” washed 3 dishes over 200m, 

some acicular hornblende/tourmaline?? (est vis 1mm x 0.2mm)

Marked from the air – not landed

in hole 200-210 0.2->0.5 0.1-0.2

Enechelon white Sand Ridges

Jardine swamps – very large area of potential sand deposits – from the air 

Jardine River
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0.4-0.7 Gry and Or mottled gravelly silty Clay (gravel is ironstone 

pisolites)

1-2% w 20% Zr 0.7 12 -   0.4 - 0.7 36.19 40.00 11.94 0.74 0.41

T16 2N 24 13 280-320 0-0.3 Pale grey fine Sand >1% with 10-20%  

monazite? 

0.3

13 -   0 - 0.3 4.55 0.00 0.00 4.70 4.49

25 14 50-70 0-0.3 Orange br clayey fine sandy Silt (Loam), w 30m bloodwoods None seen 0.3

26

27

027bauxite

28

T16 1 29 15 60-70 0->1.0 Orange br fine Sand, darker and red mottled w depth 0.2% @ 0.3m Tr 

Zr

1

15 -   0 - 0.2 8.33 5.00 0.91 0.55 0.50

T16 1 30 16 0-0.2 Dark br gry fine Sand

0.2-0.4 Yell gry fine Sand 16 -   0.2 -0.4 6.45 10.00 2.30 0.60 0.55

0.4->0.6 Mottled yell orange fine Sand  incr orange mottling w depth 0.6

T2 2U 31 17 50-70 0-0.2 Grey fine Sand

0.2-0.5 Grey fine Sand grading to pale yell br fine Sand 2% blk HM 17 -   0 - 0.7 17.17 15.00 3.66 0.57 0.46

0.5-0.7 Grey fine Sand rare clay <1%, nil Zr 0.7

T2 2Th 32 18 70-90 0-0.2 Dark grey Clay

0.2-0.8 Grey fine-crs sandy Clay No sampled 0.8

T2 1 033swamp 70-90

T2 1 33 19 200-220 0-0.5 Dk grey br silty fine Sand >20% blk HM, 

including 

monazite >?10% 

of HM 19 -   0 - 0.5 0.93 5.00 0.93 20.26 19.89

Over 500 cps in 

hole

0.5-1.0 Br – yell br fine – crs Sand w shells (5%) from 0.6-0.8m >10% HM

19 -   0.5 - 1.0 1.79 55.00 10.00 7.93 7.01

1.0-1.5 Br – yell br fine – crs Sand 3% blk HM 19 -   1.0 - 1.5 2.91 45.00 9.00 5.19 4.58

1.5-2.0 Cream -pink fine Sand grading to or f Sand w depth + calcite 

cemented angular sand agglomerates to 10mm 

5%  w 10% Zr

19 -   1.5 - 2.0 1.74 30.00 5.31 3.26 3.03

2.0-2.5 Cream -pink fine Sand grading to or f Sand w depth + calcite 

cemented angular sand agglomerates to 10mm 19 -   2.0 - 2.5 3.54 80.00 14.68 5.88 4.84

2.5-3.0 Cream -pink fine Sand grading to or f Sand w depth + calcite 

cemented angular sand agglomerates to 10mm

2% HM

19 -   2.5 - 3.0 3.77 65.00 12.75 2.38 2.00

034-036

T4 area 37 20 90-100 0-0.2 Dark br sandy Clay

0.2->0.5 Yell-br clayey fine – medium Sand, 130-140 cps in hole at 

0.4m

0.1%HM 0.5

T4area 38 21 80 0->0.6 Dk br fine Sand, 120 cps at 0.4m Nil HM 0.6

038bauxite

T3 1 39 22 60-70 0-0.2 Black root mat and clayey Silt

0.2->0.6 Pale grey soft Clay Not washed 0.6

No hand auger holes, no sampling, see stn033 adjacent

These stations were on the coast west of T 7 looking for access  - no samples, no holes

Visible bauxite at this location

Most easterly penetration by foot onto “bauxite plateau”

Cotterell Creek bank to investigate the vertical cross section for HM

Visible bauxite at this station



APPENDIX 3B

Robbins Assay Results.xlsx

Grain Count Data

Station Easting Northing

Number GDA94 GDA94 Ilmenite Leucoxene Rutile/Anatase Zircon Others

Hole 8 13 625793 8742845 9.5 0.0 2.8 5.5 16.5 9.5 45.5 23.0

Hole 9 14 625420 8742863 7.5 0.5 4.8 7.5 18 9.5 53.5 11.5

Hole 10 15 625285 8742626 6.6 0.6 2.3 8.5 16.5 10.5 60.0 4.5

Hole 11 22 625453 8741488 12.4 3.4 2.0 5.5 20 10 51.5 13.0

Hole 12 23 625351 8743493 26.3 6.0 1.2 7.5 20 12.5 47.5 12.5

Hole 13 24 625524 8743494 4.5 0.0 4.5 9.5 16.0 7.0 62.5 5.0

Hole 19 33 586736 8592816 2.4 8.8 6.9 60.0 1.0 17.0 13.0 9.0

2.9 7.3 17.8 9.8 53.4 11.6

3.5 14.9 15.4 10.9 47.6 11.2

Ti Minerals Holes 8-13 35.0

Ti Minerals All 41.1

Station Easting Northing

Number GDA94 GDA94 Ilmenite Leucoxene Rutile/Anatase Zircon Others

Hole 8 13 625793 8742845 9.5 0.0 2.8 0.2 0.5 0.3 1.3 97.9

Hole 9 14 625420 8742863 7.5 0.5 4.8 0.4 0.9 0.5 2.6 95.8

Hole 10 15 625285 8742626 6.6 0.6 2.3 0.2 0.4 0.2 1.4 97.8

Hole 11 22 625453 8741488 12.4 3.4 2.0 0.1 0.4 0.2 1.0 98.3

Hole 12 23 625351 8743493 26.3 6.0 1.2 0.1 0.2 0.1 0.5 99.0

Hole 13 24 625524 8743494 4.5 0.0 4.5 0.4 0.7 0.3 2.8 95.7

Hole 19 33 586736 8592816 2.4 8.8 6.9 4.1 0.1 1.2 0.9 93.7

2.9 0.2 0.5 0.3 1.6 97.4

3.5 0.8 0.4 0.4 1.5 96.9

Ti Minerals Holes 8-13 1.0

Ti Minerals All 1.6

Average Holes 8 to 13

Average All holes

Average Holes 8 to 13

Average All holes

% -45µm % 1.0mm % HM in Feed

% of HM

% -45µm % 1.0mm % HM in Feed

% in Ground



Waypoint List

Map Name :  zone54_mga.ecw
Map File :  C:\OziExplorer\Maps\Australia\zone54_mga.map

Datum :  Australian Geocentric 1994 (GDA94)

Waypoint File :  C:\OziExplorer\Data\Ozi Waypoints\Bamaga-Urquhart Cape York Sands.wpt

25/05/2013 11:26:06 AM

Num Name Zone Easting Northing Alt(ft) Description

1 001 54L 644904 8779202 648 15-MAY-13 12:16:17
2 002 54L 637584 8765582 677 15-MAY-13 12:21:42
3 003 54L 611607 8701012 17 15-MAY-13 13:44:12
4 004 54L 611632 8700986 25 15-MAY-13 14:25:18
5 005 54L 610652 8704105 9 15-MAY-13 15:08:49
6 006 54L 610952 8703461 28 15-MAY-13 15:57:49
7 007 54L 611122 8703445 28 15-MAY-13 16:07:23
8 008 54L 610855 8703425 28 15-MAY-13 16:41:54
9 009 54L 623122 8785628 54 16-MAY-13 9:10:09
10 010 54L 626000 8784997 47 16-MAY-13 9:39:35
11 011 54L 626094 8784915 34 16-MAY-13 9:54:45
12 012 54L 627982 8783162 507 16-MAY-13 10:10:55
13 013 54L 625793 8742845 53 16-MAY-13 10:55:03
14 014 54L 625420 8742863 49 16-MAY-13 11:19:58
15 015 54L 625285 8742626 44 16-MAY-13 11:42:48
16 016 54L 624065 8744579 464 16-MAY-13 12:50:24
17 017 54L 627735 8772415 1016 16-MAY-13 13:30:04
18 018 54L 630335 8776236 973 16-MAY-13 13:31:59
19 019 54L 634770 8778598 986 16-MAY-13 13:33:54
20 020 54L 640498 8781759 1005 16-MAY-13 13:36:19
21 021 54L 648330 8794868 76 16-MAY-13 14:25:07
22 022 54L 625453 8741488 52 17-MAY-13 10:30:07
23 022Pad 54L 624567 8741357 47 17-MAY-13 9:59:07
24 023 54L 625351 8743493 53 17-MAY-13 12:31:50
25 024 54L 625524 8743494 37 17-MAY-13 12:57:35
26 025 54L 625865 8743615 67 17-MAY-13 13:25:11
27 026 54L 626221 8743646 82 17-MAY-13 13:35:56
28 027 54L 624333 8745967 14 17-MAY-13 14:42:08
29 027Baux 54L 626139 8743730 86 17-MAY-13 13:44:36
30 028 54L 624716 8745931 30 17-MAY-13 15:04:49
31 029 54L 624715 8745931 34 17-MAY-13 15:06:10
32 030 54L 624381 8745982 28 17-MAY-13 15:27:09
33 031 54L 586385 8591684 34 18-MAY-13 10:37:01
34 031Aaaa 54L 586264 8591830 35 18-MAY-13 10:22:05
35 031Access 54L 622598 8750614 684 17-MAY-13 15:58:48
36 031Landing 54L 587301 8595391 30 18-MAY-13 9:47:14
37 032 54L 586309 8591284 41 18-MAY-13 11:15:12
38 033 54L 586736 8592816 66 18-MAY-13 12:17:12
39 033Swamp 54L 586849 8592833 48 18-MAY-13 12:00:10
40 034 54L 571116 8626886 49 18-MAY-13 17:59:10
41 035 54L 572726 8630824 75 18-MAY-13 18:18:00
42 036 54L 572706 8630782 72 18-MAY-13 18:27:30
43 037 54L 565943 8612776 49 19-MAY-13 12:41:33
44 037Access 54L 565167 8612856 58 19-MAY-13 12:00:23
45 037Crash 54L 564969 8612704 34 19-MAY-13 9:54:21
46 037Landing 54L 564947 8612915 49 19-MAY-13 11:54:50
47 037Swamp 54L 565707 8612722 37 19-MAY-13 12:27:16
48 038 54L 565605 8612809 67 19-MAY-13 13:22:48
49 038Baux 54L 566122 8612726 52 19-MAY-13 12:52:43
50 039 54L 573488 8613996 42 19-MAY-13 17:38:05
51 12 2 54L 610599 8704000 23 15-MAY-13 14:35:13
52 12 3 54L 611600 8700900 201 15-MAY-13 11:46:04
53 16 2 54L 625400 8742500 39 16-MAY-13 10:06:06
54 16 3 54L 626000 8744000 88 16-MAY-13 15:52:58
55 2 2U 54L 586400 8591749 -4 18-MAY-13 9:34:42
56 7 1 54L 573700 8628750 115 18-MAY-13 17:04:20
57 7 3 54L 572100 8625799 112 18-MAY-13 17:06:48

Map Feature Waypoints



APPENDIX 5:  Hole numbers and Photo Records 

 
Cumulative 

Sample No 

Hole 

Number 

Sample From 

(m) 

Sample To 

(m) 

Photo Nos 

1 1 1.5 1.8 297, 298, 299, 300 

 2   301, 302, 303, 304, 304 

 3   306, 307 

 4    

2 5 2.2 2.4 311, 312 

3 5A 0.3 0.6 320, 321 

4 6 0.0 0.2 316, 317, 318, 319 

 7   320, 321, 322, 323, 324 

5 8 0.2 0.5 328, 329, 330, 331, 332, 333, 325, 326, 

327 

6 8 0.5 0.7  

7 9 0.3 0.5 334, 335, 336, 337, 338 

8 9 0.5 0.8  

9 10 0.2 0.4 339, 340, 341, 342, 345, 346, 347, 348 

10 10 0.4 0.6  

11 11 0.0 1.0 357, 358, 359, 360, 361,  

12 11 1.0 1.3  

13 12 0.2 0.4 362, 363, 364 

14 12 0.4 0.7  

15 13 0.4 0.7 365, 366, 367 

 14    

 15   369, 370, 371, 372  

 16   373, 374 

 17   375, 377, 378, 379, 380 

 18   381, 382, 383 

16 19 0.0 0.5 384, 385 (in adjacent swamp), 386 to 395 

17 19 0.5 1.0  

18 19 1.0 1.5  

19 19 1.5 2.0  

20 19 2.0 2.5  

21 19 2.5 3.0  

 20    

 21    

 22   409, 410, 411, 412, 413 

 

Note: Samples were identified by Hole number and depth (from/to) 

 



APPENDIX 6A:   

 

Table 5 of Muggeridge (2011)  

Location Co-ordinates and Radiometric parameters for Targets 

 

Target No East_GDA94 North_GDA94 Thppm Uppm Kpct 

Target 1 589009 8598788 9.73 3.59 0.02 

Target 2 586293 8591200 9.63 1.96 0.55 

Target 3 572737 8612802 7.3 0.81 0.89 

Target 4 569573 8610795 16.43 2.61 0.59 

Target 5 570689 8620000 8.34 0.69 0.82 

Target 6 571819 8624806 7.15 0.82 0.36 

Target 7 579882 8647202 5.52 2.23 0.05 

Target 8 583209 8653993 13.13 2.3 0.9 

Target 9 586952 8662392 10.71 1.82 0.81 

Target 10 606345 8686804 15.44 3.64 0.55 

Target 11 611808 8698813 13.89 1.94 0.98 

Target 12 611168 8705597 13.9 3.03 0.74 

Target 13 618024 8710409 12.52 3.66 0.54 

Target 14 619785 8719159 14.2 3.35 0.71 

Target 15 625157 8728403 15.43 2.02 0.56 

Target 16 623804 8749561 8.99 2.4 0.01 

Target 17 628212 8770392 10.09 1.17 1.04 

Target 18 626831 8782792 8.2 0.79 0.59 

Target19 629106 8789995 9.4 0.1 1.01 

Target 20 648888 8799195 23.77 3.95 3.77 

Target 21 653948 8806398 16.94 4.05 0.53 

Target 22 664382 8796806 12 0.58 1.05 

Target 23 661243 8792405 12.44 1.36 1.47 

 

 



 APPENDIX 6  

  Target Co-ordinates 

Anomaly EPM Site East North   East North   East North   East North   East North 

1 15268 T1 1 589,000 8,598,750 T1 2 587,900 8,597,800                   

2 15268 T2 1 586,800 8,592,800 T2 2 586,300 8,591,300 T2 3 585,000 8,588,000 T2 4 583,800 8,584,200 T2 5 584,750 8,586,750 

3 18377 T3 1 573,500 8,614,000 T3 2 572,900 8,613,100                   

4 18377 T4 1 569,500 8,611,300 T4 2 570,000 8,614,800                   

5 18377 T5 1 570,200 8,618,600 T5 2 570,500 8,619,500                   

6Th 18377 T6Th 1 579,500 8,645,900 T6Th 2 577,900 8,644,700 T6Th 3 576,800 8,643,800             

6U 18377 T6U 1 579,200 8,645,900      T6U 3 576,800 8,643,200             

7Th 18377 T7Th 1 573,700 8,628,750 T7Th 2 572,700 8,627,800 T7Th 3 572,100 8,625,800 T7 4ThU  576,000  8,628,500        

7U 18377 T7U 1 576,000 8,633,300 T7U 2 572,700 8,627,500                   

8 19046 T8 1 583,300 8,654,000 T8 2 584,800 8,657,600 T8 3 582,900 8,652,700             

9 19046 T9 1 587,500 8,663,700 T9 2 586,800 8,662,250                   

10 19047 T10 1 606,000 8,687,800 T10 2UTh 605,800 8,688,000 T10 3Th 605,800 8,690,000 T10 4UTh 606,200 8,691,000 

T10 

5UTh 606,000 8,692,000 

10 19047 T10 6Th 606,500 8,693,500                         

10S 19047 

T10S 

1UTh 605,000 8,680,500 T10S 2Th 605,000 8,679,400                   

11 19047 T11 1Th 610,000 8,698,000 T11 2UTh 611800 8,699,200 

T11 

3UTh 613,300 8,700,200   

Includes 

EPM153

70         

12 19001 T12 1 611,100 8,706,000 T11 2 610,600 8,704,000 T12 3 611,600 8,700,900 T12 4 612,200 8,701,700       

12 19001 Th Low 611,500 8,703,400 Plateau Boundary - old beach line?    612,500 8,703,400             

13 19001 T13 1 617200 8,712,900 T13 2 617,750 8,712,00 T13 3 618,100 8,710,700 T13 4 619,950 8,711,000       

14 18738 T14 1 617,200 8,717,700 T14 2 619,900 8,719,400 T14 3 620,300 8,718,400 T14 4 621,700 8,719,000 T14 5 622,700 8,717,200 

15 18378 T 15 1 625,600 8,730,500 T15 2 625,400 8,728,600 T15 3Th 623,800 8,725,500 T15 3U 623,600 8,725,800 T15 4 626,000 8,725,500 

15 18378 T15 5 622,000 8,733,000 T15 6 619,200 8,727,800 T15 7 621,700 8,726,100 T15 8 624,000 8,727,100       

16 15371 T16 1 624,400 8,746,500 T16 2UTh 625,400 8,742,500 

 T16 

3ThU 626800  8,744,000 T16 2S  625,400  8,741,500  

T16 

2N  625,400  8743500  

17 18998 T17 1 627,800 8,770,600 T17 2Th 627,100 8,765,100 

T17 

3UTh 626,200 8,762,000 T17 4U 627,500 8,767,500       

    



AndrewCook - Cape York  

Notes on HM Exploration by Matilda Zircon on the North-eastern Shores of Cape York 

Critical examination at the request of Micahel Kiernan.  

This information is provided freely as a non-commercial personal opinion. 
It is not intended to be the basis for geologic decision and is not a recommendations for any particular 
course of action.  

Background  

Despite initial promise at Urquhart Point near Weipa, subsequent exploration by Matilda 
Minerals/Zircon has returned little indication of additional mineralization culminating in a 
recommendation to withdraw from the area.  

Company Director Michael Kiernan requested a critical examination of the prospectivity of the area.  

Urqhart Point 
A small HM occurrence of approx 190,000 tonnes of HM (36%R&Z), originally drilled by RGC 
Exploration, at Urqhuart Point adjacent to Weipa, has been redefined and redrilled by Matilda 
Minerals. 

Traditionally considered too small to establish a stand-alone operation on the deposit could be 
integrated into the small scale, mobile operations of Matilda Zircon in like manner to their Tiwi 
Islands Operation.  

Policy Issues 

However the deposit occurs essentially on the modern beach (or adjoining inland to 200m). 

The Queensland Government has a policy position which is to discourage any re-emergence of sand 
mining on the east coast where an emotive response from the voting public might be of electoral 
concern.  

A number of larger undeveloped HM deposits and many ore remnants reside along the east coast 
where most of the post-war world's rutile and zircon was produced.  

Wary of setting a precedent that could be used as an inroad to the east coast the Queensland 
Government's policy is against approval of sand mining operations even on remote unpopulated 
coasts like western Cape York.  

For this reason, one supposes, hand auger sampling investigations by Matilda zircon focused on 
inland stranded barrier features of the recent to Pleistocene coast.  

Known occurrences like that at Vrylia Point were not resampled.  

Results 

The HM assay results were universally low although indications of a mature HM assemblage with high 
R&Z proportions are widespread in the northern Cape. South from Aurukun there is a noted change 
in HM assemblage towards ilmenite dominance. 

It is not uncommon for HM concentrations to be buried in the core of a dune without rich expression 
on the front face of the dunal feature. This stems from the fact that such concentrations are 
produced by storm erosive events which remove the frontal portions of coastal dunes leaving a rich 
lag of heavy minerals at sea level to be preserved when gentler conditions return the lighter sands 
from offshore to restore the normal equilibrium profiles.  

Definitive testing of dunal features then requires drilling to base level across even the tallest parts 
of coastal dunes. Matilda auger work only examined the top 1 or 2m metres of the dunes and so was 
not definitive.  



Provenance Considerations 

Provenance considerations can explain this change. 

The R&Z rich HM on the modern coast around Urqhuart Point might be explained by contributions of 
HM from recent drainages stretching across to the high grade metamorphics of the Coen Inlier on the 
Eastern side of the Cape. However drainages south of Aurukun also derive from Coen Block 
headwaters and the HM assemblage there is quite different being ilmneite dominated.  

An explanation which takes better account of the observed HM assemblages involves reworking of 
the HM from the underlying rocks of the Carpentaria Basin, itself a portion of the Great Australian 
Basin (GAB).  

On the north of the Cape where the Albian-Aptian aged rocks of the Helby Beds outcrop the HM 
assemblage is universally mature with 50%+ combined R&Z (zircon dominant).  

Helby Bed/ Gilbert River Formation are the first cretaceous (Albian-Aptian) transgression across the 
GAB. They rewoking HM from Jurassic/Triassic alluvials with long traveled mature HM assemblage 
deriving from Central Australian Metamorphic Block tectonic pop-up.  

On the Northern Cape York from Weipa on the West side around the Princess Charlotte Bay on the 
East coast the coastal sands derive from erosion of these Albain Aptian rocks and a mature HM 
assemblage results.  

On the Southern half of the Cape the coastal sands erodes into younger Rolling Downs/ 
Wallumbilla/Toolebuc/Allaru which have an ilmenite dominated assemblage deriving from an co-
existing Eastern Andesitic island arc.  

Eastern side of Cape has large silica sand deposits largely devoid of HM. Localized HM occurrences 
such as Colmer Point even thought they abut the metamorphic Coen Inlier have an ilmenite 
dominated assemblage.  

Geologic Setting 

The Gulf of Carpentaria is a shallow in depth (max 70m) and particularly flat-floored (Bottom 
Gradient is about 1:13,000)  

Southeasterly winds are dominant but during summer months a northwesterly monsoon prevails with 
rain.  

Most watercourses are ephemeral creating a summer sheet wash fan which obscures much of the 
geology. There are some perenial rivers. Most flow is from the southeast.  

Karumba Basin 

In addition to the Jurassic/Cretaceous Carpentaria Basin there is an overlying younger basin of 
Tertiary age called the Karumba Basin. 

The Karumba has a coastal/marine member called the Wyabba Beds which may be present beneath 
the sheet wash and laterites of the gulf. This prospective unit was not tested by Matilda's 
exploration activities. But since the target was near surface, low slime, deposits similar to those on 
the Tiwi islands, the concentration of focus on the recent and Pleistocene coast is justified. 
Normally, deposits in this setting have been long recognized but the remote nature of the western 
cape might have allowed these to escape notice.  

Notes on the Wyabba Beds 

Seismic surveys have mapped out a number (at least 14, possibly 17,) major transgressive/regressive 
sequences. These seem to have formed in a sediment starved environment where subsidence 
exceeded sediment supply and are only 4-6 m thickn. (based on buried channels sequences in the 
Gulf sediments)  

The suggestion is of rapid regressions over large areas subsequently preserved by rapid low-energy 



transgressions. On very flat surfaces, shallow water lagoons can extend inland for tens of kilometres 
and being low energy are unlikely to erode the underlying units.  

The Wyabba Beds are of Miocene to Pliocene age and occur mostly offshore but they do extend in 
part onshore. Their extent is ill-defined but seems to be confined mostly to the lower Cape.  

The Pleistocene to recent coastal deposits visible along the Cape are likely to have formed in a 
similar manner under similar energy conditions.  

The upper surface of the Karumba Basin atop the Pliocene Wyabba Beds is capped by the Kendall 
Lateritized surface, itself buried by recent sheet wash.  

Another more pervasive lateritized surface called the Aurukun Surface, also of Tertiary age underlies 
the Wyabba Beds and overlies the Bulimna Formation of alluvial origins. It may have served to shield 
the mature HM source rocks of the Mesozoic sediments from the mild erosion that could have 
resulted from transgressive phases of the Wyabba Beds.  

HM Prospectivity 

A number of factors on the Cape mitigate against a high HM background in the sands.  

In Summary:  

The Mesozoic Source rocks were protected by older lateritized surfaces from much marine 
coastal fluctuations. 

The coastal transgressions were of a low energy nature unlikely to liberate much HM from the 
basement. 

Regression was quick and sediment starved giving limited opportunity for the combined storm 
erosion, burial and coastal rebuild that generabtes good placer concentrations. 

The best host sequence the Wyabba Beds, is confined to the southern Cape where the 
Mesozoic sources are later Cretaceous in age ilmenite dominated in assemblage.  

Concentrating Mechanisms 

What the Cape does have is Cyclones. The coastal erosion generated by such storms can be a good 
concentrator of available HM. 

On such a shallow coast much of the storm surge may well inundate the coastal swamps rather than 
being focused against a tall coastal dune.  

The main problem seems to be a general lack of HM to concentrate and this is reflected in the auger 
results achieved by Matilda across the across the Pleistocene sequences.  

Conclusion 

On the basis of the exploration reconnaissance results obtained in combination with the generally 
unfavourable conditions for deposit formation the recommendation that no further exploration be 
conducted seems reasonable. 

There remains however the Urquhart Point deposit to be explained. If a deposit can form there: why 
not elsewhere?  



 

Andrew Cook 
Contract Geologist  
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