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Executive Summary 

Queensland Iron Development (QID) has commissioned GeoDiscovery Group to provide a target and 

data review of EPM18361 (Sunday Creek Extension), by analysing previously identified targets and 

recommend any additional targets within this tenement. Results of this review will form part of a field 

program for 2017. 

Existing exploration targets SCE1 to SCE6 identified around 2011 by Snowmist have been analysed. 

SCE1 and SCE2 are associated with discrete magnetic and topographic anomalies and should be 

investigated as a high priority due to good restraints on their locations. 

Targets SCE3 and SCE5 are described as target areas with no specific prospect area identified. These 

locations require significant in-field exploration prior to determining regions within them for higher level 

exploration methods, ie drilling. These areas show potential for mineralisation based on magnetics, 

radiometrics and geologic location. 

Target SCE4 relates to a large discrete AEM anomaly and is in a favourable location in relation to 

geological setting, however based on the radiometric data, there appears to be little outcrop. In-field 

reconnaissance will be limited to further ground geophysics or RAB drilling to sample basement rocks. 

This target should be investigated as a low priority. 

Target SCE6 is interpreted to have geophysical anomalies causative of cover sequence and not 

basement lithology and is not recommended for further follow up 

Three additional targets have been identified during this review and in keeping with previous target 

numbering they have been labelled SCE7 to SCE9.  

SCE7 is a subtle magnetic anomaly identified in between and in line with targets SCE1 and SCE2. This 

feature along with a coincident topographic high warrants this area to be investigated with SCE1 and 

SCE2. 

SCE8 and SCE9 are both located in an area of offset magnetic and AEM anomalies on the eastern 

margin of a topographic high. This area contains outcropping basement lithology and would be able to be 

investigated in the short term through field reconnaissance and rock chip sampling to quickly assess the 

areas prospectivity. 

3D magnetic inversion using the Geosoft VOXI Magnetic Vector Inversion (MVI) algorithm using the 200 

m line spaced Hodgkinson survey data is highly recommended to better define anomalies identified in 

EMP18361 (and EPM15896). This work will supersede work completed by MIRA Geoscience due to the 

Geosoft inversion algorithm incorporating remanent magnetisation. 
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Introduction 
The Sunday Creek Project and Whispering Ridge (WR) magnetite deposit are located in north Queensland 

approximately 50 km south of Ravenshoe (Figure 1), consisting of exploration leases EPM15896 and 

EPM18361 along with MDL298 which hosts Whispering Ridge. Queensland Iron Development (QID) has 

commissioned GeoDiscovery Group to provide a target and data review of EPM18361 (Sunday Creek 

Extension), by analysing previously identified targets and recommend any additional targets within this 

tenement. Results of this review will form part of a field program for 2017. 

 

 

Figure 1: North QLD regional location of Sunday Creek Project and MDL298 

Geology 
The Sunday Creek tenement lies on the western margin of the Carboniferous Glen Gordon Volcanics in 

the southeast corner of the Atherton 1:250,000 geological map sheet. The area is dominated by Tertiary 

and Quaternary alluvial and lateritic deposits overlying basement of NeoProterozoic Hall’s Reward 

Metamorphics, consisting of amphibolites and metasediments. Areas of Permo-Carboniferous volcanics 

and intrusives locally outcrop through the cover and include granite as well as the Boeing Hill and Conical 

Hill hydrothermal breccia complexes. The area is dominated by northwest and minor northeast trending 

structures. The northwest trending structures are thought by some workers to be related to or part of the 

Palmerville Fault Zone (Omodei, 2009) and the general area is at the intersection of those and the north 

east trending Burdekin River Fault Zone. 

Prospects and targets identified within EPM 18361 are displayed in Figure 2, while interpreted geology of 
Conical and Boeing Hill is described by Jones & Davis, 1995. 
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Figure 2: Sunday Creek Project Area showing SCE target locations over elevation image. 

EPM18361 

EPM15896 

MDL298 
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Historic Target Review 
Previous work completed over EPM18361 generated 6 targets labelled SCE1 to SCE6 (Omodei, 2012) 

and are discussed below; 

SCE1 

Target SCE1 is identified as a discrete magnetic anomaly located in the north of the tenement area 

centred approximately 325900mE, 8026800mN (Figure 3). The location of the anomaly follows the NW 

projection of the Palmerville Fault line and is therefore consider worthy of follow up. Oddly it is centred 

about 300 m west from a small topography high. Examination of this topographic high may yield some 

insight to the source of the magnetic anomaly which itself appears to be buried and offset from this 

topography high.  

Radiometrics indicate some elevated potassium associated with the topography high but nothing 

associated with the magnetic anomaly itself. The 2005 Burdekin airborne EM survey does not cover this 

far north. A geology map from old Shell report (Whitaker and Sceney, 1983), shows the area is mapped 

as Laterite. No previous operators appear to have sampled near this anomaly, either rock chips on the 

topography high or stream sediments proximal to the target.  

Ground magnetics may be warranted to refine the target magnetic feature and/or modelling of the 

magnetics in 3D to better define a drill target should a field reconnaissance provide encouraging results. 

 

 

Figure 3: Targets SCE1 and SCE2 over Analytic Signal image and 5 m elevation contours 

Includes the location of “North Anomaly” as described by Alderman (2011). 

SCE1 

SCE7 

SCE2 

MIRA Geoscience 
“North Anomaly” 
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SCE2 

Target SCE2 is located approximately 2.4 km SE of SCE1 (Figure 3) and exhibits almost the same 

geophysical characteristics as SCE1, being a discrete magnetic anomaly along the NW projected trend of 

the Palmerville Fault. A topography high is also present to the east of the magnetic feature, although is 

more associated with a general elevation increase in the area. The source of SCE2 is interpreted to be 

the same as SCE1. 

As with SCE1, it is recommended SCE2 be part of a field reconnaissance to the area to determine if 

further investigation into this target is warranted. 

SCE3 

SCE3 is defined as an area of multiple, complex magnetic anomalies that cover an area approximately 2 

km x 2.5 km (Figure 4). Based on the available data it is difficult to identify which anomalies represent the 

better prospectivity. The area needs detailed reconnaissance to really put a claim on a particular target. It 

is a hot area radiometrically, showing similarities to signature observed over the Conical Hill area. The 

area relates to Shell Anomaly 15 and MIRA Geoscience “Central Anomaly”. 

 

Figure 4: Target SCE3 showing rock chip over RTP image and 10 m DTM contours 

Red lines denote EPM18361 tenement boundary. Rock chip samples shown as black circles and concentrated near 
the western tenement boundary. Old reporting plan image (CR_17171 Fig 3) showing spot elevations and drainage 

locations. RTP image from 200 m line spaced Hodgkinson regional airborne survey trimmed to target area. 

1 km
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Previous rock chip sampling were conducted by CRA (Price, 1992) who identified the area as Anomaly 10 

and Core Skills in 2009 with samples SCR-131 and SCR-132 with the later sampling showing slightly 

elevated assays in Fe, Pb and Ag. All of the previous rock chip sampling appeared to focus around a 

topographic high near the western boundary of the tenement (Figure 4). The stronger magnetic 

anomalies however are located near the eastern boundary of the tenement. 

This target requires extensive ground truthing, mapping of the interpreted calc-silicates and further rock 

chip sampling to determine an appropriate approach to exploration in the area. Ground geophysics, 

including magnetics should considered to define the complex magnetic signature in the area better. The 

geophysical signature of SCE3 has similarities to the Conical Hill region 

SCE4 

SCE4 was previously identified from the 2005 Burdekin GeoTEM survey as a mid-late time EM high 

located immediately outside EPM15896 boundary and centred approximately 333000mE, 8011000mN. 

The magnetics, although providing no evidence of a discrete anomaly, does show the anomaly sits on the 

interpreted structural trend between Shell anomaly 4 and Shell anomalies 5 and 6. Radiometrics show 

lack of response in all channels, indicating the EM source would likely be buried, unless the EM is related 

to sediments (ie clays). Rock chip sampling is therefore not an option, soils may assist, however being 

situated away from topography may well mean the results would be contaminated. There is an almost 

identical AEM feature located within EPM15896, centred 333100mE, 8017200mN (Figure 5). 

 

Figure 5: Burdekin AEM ch10 showing SCE4 

Target SCE4 shown as a discrete AEM anomaly on the boundary between EPM18361 and EPM15896. Similar 
characteristic anomaly observed approximately 6 km north of SCE 4 within EPM15896. 

SCE4 
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SCE5 

SCE5 is a large topography feature with weakly associated magnetics and located proximal to the 

interpreted Burdekin Fault. It was identified as an area of interest based on the radiometric signature 

being similar to Conical Hill (Figure 6). Analysis of the filtered magnetics (analytic signal and vertical 

derivatives) suggest some discrete magnetic anomalies are present within the area of SCE5, for example, 

332700mE, 8008500mN and 333700mE, 8008400mN. 3D modelling will assist in determining depth to 

these sources. As with previous operator’s recommendations on further work for this target and due the 

size of the area suggested by this target, rock chip sampling and general field reconnaissance of the 

entire outcropping topographic high should be considered a first step. 

 

 

Figure 6: Target SCE5 radiometric signature with 10 m elevation contours 

Radiometric signature of SCE5 showing similar characteristics to Conical/Boeing Hill and Snake Ridge, both within 

EPM15896. Radiometric anomaly for SCE5 is approximately 3 km in length. 

SCE5 

Snake Ridge 

Conical Hill 
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SCE6 

Target SCE6 was identified as a mid-late time AEM conductor associated with a 4.48 km sinuous 

magnetic anomaly and centred approximately 328400mE, 8008000mN. Based on the radiometric data, 

the area is indicated to be under cover with no outcrop observable. Topography also suggests the area 

forms a sediment filled valley. The wavelength of the interpreted sinuous magnetic anomalies indicate 

their source would be shallow with limited depth extent, while the AEM anomaly shows response 

consistent with clay content in the cover sequence. The magnetic anomalies show similar properties to 

interpreted palaeodrainage patterns located approximately 325600mE, 8017300mN. 

This target is proximal to Shell anomalies 2, 3 and 4 where historic drilling failed to identify the source of 

the magnetic anomalies. 

It is the author’s interpretation that both the magnetic and EM anomalies are causative of cover sequence 

material and not from basement lithology. This target is not recommended for further follow up. 

Additional Targets 
Three additional targets have been observed in the available data for EPM18361 and are described 

below; 

SCE7 

Approximately half way between SCE1 and SCE2 there is evidence of another, weaker magnetic 

anomaly centred 326500mE, 8025750mN, which is also offset from a topography high and has been 

labelled SCE7. The target is hard to see in the RTP magnetic image however is visible in the vertical 

derivative and analytic signal filtered images (Figure 3). Due to its location along the interpreted 

Palmerville Fault and in line with SCE1 and SCE2 the target is worthy of follow up. Ground 

reconnaissance of the topography high will hopefully indicate if this target should be pursued further. 

SCE8 

Target SCE8 is identified as a moderate, discrete magnetic high with an associated radiometric anomaly 

and centred approximately 329100mE, 8011400mN (Figure 7). The wavelength of the magnetic anomaly 

describing SCE8 indicates the source may be shallow or sub-cropping and having a coincident 

radiometric anomaly suggests in-field reconnaissance may be able to determine prospectivity based on 

directly sampling this feature. The anomaly itself is interpreted to be located on a northerly splay off the 

Burdekin Fault originating close to where SCE6 is located on the fault. 

SCE9 

Another 1 km north along same trend as SCE8 and interpreted to be located on the same northerly 

structure is another notable discrete magnetic feature centred approximately 329150mE, 8012500mN 

and labelled SCE9. This magnetic anomaly does not have a coincident radiometric anomaly suggesting it 

may not outcrop to surface. Interestingly though, SCE9 sits in between two moderate AEM conductors 

(Figure 7) interpreted to be basement conductors and not related to alluvial clay sediments. These two 

EM anomalies have coincident weak uranium radiometric anomalies and corresponding topographic 

highs. It is interpreted the EM anomalies are associated with the magnetic anomalies of both SCE8 and 

SCE9. 
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Figure 7: Geophysical signature of SCE8 and SCE9 

A. 1st Vertical Derivative of Hodgkinson RTP magnetics. B. Ternary image of airborne radiometrics (K-red, Th=green 
and U=blue). C. Burdekin Area E 2009 GeoTEM channel 10 image. 
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Conclusions 
Existing exploration targets SCE1 to SCE6 identified around 2011 by Snowmist have been analysed. 

SCE1 and SCE2 are associated with discrete magnetic and topographic anomalies and should be 

investigated as a first priority due to good restraints on their locations. 

Target SCE3 and SCE5 are described as target areas with no specific prospect area identified. These 

locations require significant in-field exploration prior to determining regions within them for higher level 

exploration methods, ie drilling. These areas show potential for mineralisation based on magnetics, 

radiometrics and geologic location. 

Target SCE4 relates to a large discrete AEM anomaly and is in a favourable location in relation to 

geological setting. Based on the radiometric data, there appears to be little outcrop, in-field 

reconnaissance will be limited to further ground geophysics or RAB drilling to sample basement rocks. It 

is recommended an anomaly with similar geophysical characteristics as SCE4 identified in EPM15896 be 

investigated prior to this target. 

Target SCE6 is interpreted to have geophysical anomalies causative of cover sequence and not 

basement lithology and is not recommended for further follow up 

Three additional targets have been identified during this review and in keeping with previous target 

numbering they have been labelled SCE7 to SCE9. SCE7 is a subtle magnetic anomaly identified in 

between and in line with targets SCE1 and SCE2. This feature along with a coincident topographic high 

warrants this area to be investigated with SCE1 and SCE2. 

SCE8 and SCE9 are both located in an area of offset magnetic and AEM anomalies on the eastern 

margin of a topographic high. This area contains outcropping basement lithology and would be able to be 

investigated in the short term through field reconnaissance and rock chip sampling to quickly assess the 

areas prospectivity. 

3D magnetic inversion using the Geosoft VOXI Magnetic Vector Inversion (MVI) algorithm using the 200 

m line spaced Hodgkinson survey data is highly recommended to better define anomalies identified in 

EMP18361 (and EPM15896). This work will supersede work completed by MIRA Geoscience due to the 

Geosoft inversion algorithm incorporating remanent magnetisation. 
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