
1 

 

 

 

 

 

 

 

 

 

EPM 16523 – BULLOCK CREEK 
 

   SECOND ANNUAL REPORT 
 

3 SEPTEMBER 2011 TO 2 SEPTEMBER 2012 

 
 
 
 
 
 
 
 
 
 
 

ZAMIA RESOURCES PTY LTD 
 
 

 

 

P Daven, D Doman 

September 2012 

 



2 

 

TABLE OF CONTENTS 

  

1.   INTRODUCTION  3 

2.   EPM 16523 LOCATION AND ACCESS  4 

3.   TENEMENT DETAILS  5 

4.   GEOLOGICAL SETTING  5 

5.   PREVIOUS EXPLORATION  7 

6.   EXPLORATION CARRIED OUT IN YEAR 2  9 

7.   REFERENCES 15 

 

FIGURES 

 

1. Geological Setting showing Zamia‟s tenements 

2. EPM 16523 – Location and Access 

3. Photos of Rock Specimens - Silver Hills Volcanics 

4. EPM 16523 - Bullock Creek (black) shown on the 1:100000 QSG  

5. Regional RTP Aeromagnetic Image  

6. Regional Radiometric Image – potassium channel highlighting anomalies  

7. Regional Aeromagnetic Data (analytical signal filter) - showing targets 

8. Photos of Target 1 – rock types  

9. Target 1 MMI Soil Grid (black crosses) - shown on Landsat ETM7 data  

10. Target 1 - Gridded MMI Soil Assay Results  

11. Target 2 Soil Grid 

12 Target 2 Gridded Soil Sample Results  

13 Target 3 Soil Grid 

14 Target 3 Gridded Soil Sample Results 

 

APPENDICES 

 

APPENDIX 1:   TARGET 1 SOIL SAMPLING RESULTS 

 

APPENDIX 2:   TARGET 2 SOIL SAMPLING RESULTS 

 

APPENDIX 3:   TARGET 3 SOIL SAMPLING RESULTS 

 

 



3 

1.   INTRODUCTION 

Zamia Resources Pty Ltd („Zamia‟) is a wholly-owned subsidiary of Zamia Metals Limited (ZGM), a 
company listed on the Australian Securities Exchange.  Zamia has established a substantial 

portfolio of exploration tenements in Central Queensland.  This portfolio currently comprises 13 
Exploration Prospecting Licences for Minerals (EPM‟s) and 1 EPM application covering 
over 1,300 square kilometres in the Clermont district. 
 

 
Figure 1  Geological Setting showing Zamia‟s tenements and targets  - North West Clermont region 

 
 
Zamia‟s area of tenure contains portions of two prospective metallogenic provinces, namely the 
Drummond Basin and Anakie Inlier.  These provinces are collectively prospective for a number of 
deposit styles including epithermal gold vein systems, mesothermal gold lodes, porphyry related 
copper-gold deposits, and volcanogenic massive base metal sulphide deposits. 
 
There are three distinct exploration targets within Zamia‟s tenements: 

 
1. Epithermal gold - hosted in the basal Drummond Basin sequence. 

2. Mesothermal gold - faulted controlled mineralisation in the Anakie Metamorphics 

3. Intrusion-related base-metal and gold - associated with Devonian and Carboniferous 
 igneous complexes. 
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The basal sequence of the Drummond Basin is host to a number of significant epithermal gold 
deposits such as the Pajingo and Vera-Nancy deposits, Twin Hills, Yandan and Mt Coolon.    
 
The prime exploration targets within EPM 16523 are the Devonian and Carboniferous igneous 
complexes and the surrounding Drummond Basin sequence.  The intrusives are highlighted by 
magnetic highs and several have been outlined in the tenement area. 
 
 

2.   EPM 16523  LOCATION AND ACCESS  

Exploration Permit for Minerals EPM 16523 – is centred approximately 135 km north-north west of 
Clermont in Central Queensland.  Access to the tenement is by way of the Gregory Development 
Road, which passes through the middle portion of the EPM.  There are numerous tracks crossing 
the tenement area, in particular the Avon Downs - Twin Hills road that provides access across the 
south section of the 3 portions (see Figure 2).   

Other unsealed station tracks leading to water bores and dams provide reasonable access in dry 
weather but as this terrain is covered by thick black soil it becomes impassable following heavy 
rain. 

The post-production Twin Hills 309 gold mine is located approximately 5 km south of the EPM 

along the Gregory Developmental Road. 

 

 
Figure 2  EPM 16523 – Location and Access 
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3.   TENEMENT DETAILS 

EPM 16523 consisting of 31 sub-blocks was granted to Zamia Resources on 3rd September 2010 
for a period of five years.  The EPM is held in 3 non-contiguous portions (as shown in Figure 2) and 
is made up of the following sub-blocks. 
 

BIM  Block  Sub-block      No 

CLER  1548  T U  Y Z        4 

CLER  1549  S T U  Z        4 

CLER  1620  D E  J K  O P  T U  Y Z    10 

CLER  1621  E K  M N O P  R  T U       9 

CLER  1622  M  R         2 

CLER  1692  D E         2 

 
 

4.   GEOLOGICAL SETTING 
 
EPM 16523 is located along the western margin of the Anakie Inlier, bordering the late Devonian to-

Carboniferous Drummond Basin.  The western and middle portions of the EPM is largely underlain 

by sediments and volcanic clastics of the Mt. Hall and Star of Hope formations of the Drummond 

Basin, covered by Quaternary alluvium and minor Tertiary arenite-mudrock (see Figure 4).  

In the south of the western portion, lavas, clastics and high level intrusives of dacite, andesite and 

possible altered dolerite are reflected as a high in the potassic channel of the regional radiometric 

mosaic (Figure 6).  A dominant twin peaked magnetic high in the centre of the western block 

(Figure 5) highlights the outcropping of a Carboniferous medium grained gabbro and dolerite.   

Quaternary (Pleistocene) alluvium cover dominates the surface geology of the small eastern EPM 

block, which may be underlain by either Anakie metasediments, Silver Hills acid volcanics or later 

Drummond Basin clastics.  

 

 

Figure 3 - Silver Hills Volcanics layered quartz vein in a volcanic eruption breccia at Lone Sister  
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The Twin Hills epithermal gold deposit lies 3 km directly south of the middle portion and is located 

within volcanic breccias of the Silver Hills Volcanics.  A photo of rock outcrop (see Figure 3) taken 

by Zamia‟s geologist at the nearby Lone Sister deposit illustrates a volcanic eruption breccia typical 

of low sulphidation epithermal vein systems. 

Figure 4. EPM 16523 - Bullock Creek (black) shown on the 1:100000 QSG special map  

In Figure 4 the colour code of geological units represents  

 Soils and creek sediments (Pleistocene) 
  Soils and unconsolidated sediments (Tertiary-Quaternary) 

 Arenite and mud-rock (Tertiary) 

 Felsic Intrusive (Carboniferous) 

 Gabbroic Intrusive (Carboniferous) 

 Mt. Hall & Star of Hope Formations- Drummond Basin (Late Devonian – Carboniferous) 

 Mt. Hall & Star of Hope Formations - Drummond Basin (Late Devonian  Carboniferous) 

Carboniferous  Silver Hills Volcanics -Drummond Basin (Late Devonian – Carboniferous) 

 Anakie Metamorphic Group – metasediments (Early Cambrian)  
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Figure 5 Regional RTP Aeromagnetic Image 
 
 

5.   PREVIOUS EXPLORATION 
 
The area surrounding EPM 16523 has been explored by Western Mining Corporation Ltd, Metana 
Minerals NL, Plutonic Operations Ltd, Glengarry Resources and The Gold Company/Greenland 
Minerals and Energy Ltd.  The majority of work reported was carried over the AVR prospect which 
lies outside EPM 16523 (between the middle and eastern portion of EPM 16523) on ground held by 
Zamia‟s EPM 17641.  Details of this work were reported in detail in the Year 1 Bullock Creek 
Annual Report. 
 
A number of smaller potassic channel anomalies to the east and south-east of this main magnetic 
anomaly were sampled by Western Mining stream.  It is reported that for the stream sediment 
survey, samples were analysed for Au only, which showed insignificant results.  The presence of 
distinct potassic anomalies have outlined target areas for geological mapping and geochemical 
sampling (whole element analysis), to determine the nature and potential of these anomalies.   
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Figure 6 Regional Radiometric Image – potassium channel highlighting anomalies 
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6.   EXPLORATION CARRIED OUT IN YEAR 2 
 
In Year 2, Zamia selected three areas outlined by magnetic and radiometric anomalies, delineated 

in figure 7 below and termed Target 1, 2 & 3.  These areas were considered prospective due to 

their geological setting, geophysical signatures and the past exploration results from previous 

explorers. 

6a. Target 1 

The most pronounced of these targets, termed “Double Trouble”, consists of a pair of strongly 

magnetic intrusive bodies that feature a wide magnetic high halo, located on the western portion of 

EPM 16523.  The intrusive is identified as a gabbro, hosted by Carboniferous Star of Hope 

Formation sediments and volcanics on QGS 1:100,000 geological mapping.  Target 1 (Double 

Trouble) is considered prospective for nickel-copper mineralisation.  

 
 

 
Figure 7. Regional aero-magnetic data (analytical signal filter) over EPM 16523 showing 
exploration targets. Coordinates:  MGA94, zone 55 

 

Initial field exploration established that the two magnetic bodies are recessively weathered and 

largely covered by black soil.  Limited outcrop on the northern margin consists of three separate 

intrusives:  a felsdspar-rich gabbro; a mafic gabbro or pyroxenite (both of which are coarse-grained 

and magnetic) and an intermediate, fine-grained feldspar-porphyry intrusive (Figure 8).  
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The intrusives are hosted by tuffaceous siltstone, feldspar-rich immature sandstones and 

conglomerates as well as a felsic extrusive, which is particularly extensive to the south-east of the 

magnetic anomaly.  Part of the host rock sequence appears indurated due to local silicification as 

well a possible hornfelsing.  The felsic extrusive locally features disseminated pyrite, which may be 

primary.  No other sulphides were observed in outcrop or hand specimen. 

 

 

Figure 8 Target 1 (a) hand specimen of the feldspar-rich (gabbro) and mafic magnetic intrusives; 
(b) laminated siltstone host rock; (c) conglomerate; (d) layered felsic extrusive showing yellow 
limonite and red goethite staining (after pyrite). 
 

 
A total of 219 MMI soil samples covering the Double Trouble twin magnetic intrusive and its 

immediate host rocks were acquired in May 2012 (Figure 8).  Soil samples taken include both clay-

rich black soil and silty red/brown soil.  This may indicate that the Carboniferous bedrock has been 

partially covered by Tertiary basalt, which usually forms the base on which black soil develops.  

The MMI method was chosen to mitigate the chemical bias of the respective soil and try to 

elucidate the geochemical signature of the current bedrock rather than the lithology from which the 

soil is derived.  The samples were dispatched to SGS laboratories in Perth for trace element 

analysis following MMI weak acid leaching.  Assay results were returned in July and are reported in 

Appendix 1. 
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Despite the MMI method being selected as the best method to avoid the masking of results from 

black soils, a bias of the soil type is still clearly recognisable in the assay results.  Black soil 

samples show elevated background values in Cu, Mg and Ni while being depleted in K, Mo, Pb, 

and Zn compared to the red-brown soils.  Assay results of Au and Ag do not correlate, but are 

relatively low (1.4 and 25 ppb maximum, respectively).  Assays for the pathfinder elements As, Bi, 

Pd, Sb and W remained below detection limit of 10 ppb As and 1 ppb for all other elements. 

 

 

Figure 9. Target 1 Distribution of clay-rich black soil (black polygons) and outcrop/elevated 
topography (white polygons).  MMI soil grid (black crosses) shown on Landsat ETM7 data 
(channels 247).  The eroded (ultra-) mafic magnetic intrusive stands out in deep purple colours. 
Coordinates: MGA94, zone 55 
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Maximum assay results of 1550 ppb Ni, 2240 ppb Cu as well as elevated K assays of >120 ppm 

define a anomalous area along the north-eastern margin of the northern intrusive body (Figure 10). 

This area broadly coincides with the only outcrop exposure of the intrusive.  Based on the MMI 

results alone, it remains unclear whether the Cu/Ni anomaly represents an elevated background 

due to exposure of mafic/ultra-mafic intrusive or an anomaly of economic interest.  For more 

definitive results a selection of soil samples are recommended for re-assay using strong acid 

dissolution and rock-chip geochemical sampling for each rock type for comparison and 

assessment. 

 

Figure 10. Target 1 - Gridded MMI soil assay results for Cu (left) and Ni (right) showing coincident 

anomalies on the NE margin of the magnetic intrusive.  Coordinates: MGA94, zone 55.  (See figure 

9 for legend of black & white polygons). 

 

6b. Target 2 

Zamia has carried out a conventional soil sampling program over magnetic target 2 (see Figure 7) 

acquiring 68 samples in August 2012.  Samples were dispatched to ALS Chemex in Brisbane for 

assay of gold and selected trace elements (following strong acid dissolution) and results are 

reported in Appendix 2. 

 
The target area is underlain by clastic sediments of the Carboniferous Mt. Hall Formation 

(Drummond Basin) and high-level dacitic intrusives / extrusives and is being tested for potential 

porphyry-type mineralisation.  The extent of the soil grid has been chosen based on the distribution 

of suitable (brown) soil and surface rock exposure, as interpreted from satellite imagery.  The 

northernmost part of this magnetic high is not covered due to unfavourable (black) soils and ground 

disturbance by dam construction (Figure 11).  The sample grid also partly covers a magnetic low 

zone that borders the magnetic target to the south east. 
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Figure 11. Location of the Target 2 soil grid shown on (a) AS aero-magnetic and (b) multi-spectral 

satellite data (TM 147). Coordinates given are MGA94, zone 55. 

 

Figure 12. Target 2 Gridded soil sample results - Cu (left) and Pb (right). Coordinates: MGA94, 

zone 55. 

 

Assay results were flat over 6 of 9 elements assayed: Ag (<2 ppm), Au (<3 ppb), As (<12 ppm), Bi 

(<2 ppm), Mo (<6 ppm), & Sb (<2 ppm).  Cu (2-20 ppm), Pb (4-20 ppm) & Zn (12-91 ppm) show a 

weak, coincident anomaly in the SE corner of the grid, roughly coinciding with the change in 

lithology from magmatic to clastic (Figure 12). 
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6c. Target 3 

Zamia carried out a conventional soil sampling program over magnetic target 3 acquiring 101 

samples in August 2012.  The Target 3 area shows similar geology to Target 2, consisting of dacitic 

feldspar-porphyry intrusives / extrusives hosted by Mt. Hall Formation clastic sediments.  Due to 

black soil cover in the west, only the area to the east of the Gregory Highway was sampled (Figure 

13).  Assay results are highly comparable to those of Target 2 with Ag (0.3 ppm), Au (<5 ppb), As 

(<15 ppm), Bi (<2 ppm), Mo (<6 ppm) & Sb (<3 ppm) showing no significant results. 

 

Figure 13. Location of the Target 3 soil grid shown on (a) AS aero-magnetic data and (b) multi-

spectral satellite (TM147) data. Stippled black polygons show the outline of magnetic high 

anomalies. Solid black outline indicates the boundary of EPM 16523. Coordinates given are 

MGA94, zone 55. 

 

Cu (3-16 ppm), Pb (4-20 ppm) & Zn (7-84 ppm) offer some relief, with Cu & Pb showing low 

concentrations over the magnetic dacite compared to the surrounding host rock (Figure 14). 

Elevated Zn assays show a distribution which appears unrelated to the first-order geology. 
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Figure 14. Gridded results of the Target 3 soil grid: Copper (left) and lead (right). Stippled black 

polygons show the outline of magnetic high anomalies. Coordinates: MGA94, zone 55. 

 

In summary, neither of the soil grids over Targets 2 and 3 revealed a significant precious metal or 

pathfinder element anomaly.  Amongst the base metals, molybdenum lacked any significant 

response while weak anomalies in copper and lead were largely associate with a change in base 

geology.  Zinc showed the most significant variation amongst all assayed elements which appears 

largely unrelated to hard rock geology over both targets.  Interpretation of both soil grids could be 

aided by (a) rock chip sampling and (b) extension of soil grids to include more of the host rock 

clastic sediments.  Both grids were initially designed to be small, in order to avoid sampling 

extensive clay-rich black soil.  This concern proved to be unfounded during sample acquisition, and 

it appears now that black soil is far less extensive in the area than first assumed, based on satellite 

data. 
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