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COMBINED ANNUAL REPORT  

EPMs 15363, 15727 and 15728  

FOR PERIOD ENDING  

15
th

 October 2008 

 
Summary  
The holder of EPMs 15363, 15727 and 15728 has explored and discovered previously unreported commercially 

viable diatomite/opal-CT deposits east of Rolleston, central Queensland, specifically on ‘Bellevue’ (EPMs 15363 

and 15727) and ‘Carramar’ (EPM 15728). Also occurrences of diatomite, in addition to those previously known, 

have been located on ‘Planet Downs’ (EPMs 15363 and 15727). Some of the diatomite beds are characterised by 

high cation-exchange capacities and/or high SiO2 contents, properties that have significant commercial potential.  

 

Investigation was initiated following a report on the occurrence of diatomite on 'Planet Downs' in Dunstan, B., 1916: 

Queensland Mineral Deposits. A Review of Occurrences, Production, Values and Prospects. No. 7 Diatomite 

(Tripolite). Queensland Government Mining Journal, 17, p.585. XRF, XRD and petrographic analyses have 

established that the deposits predominantly comprise varying ratios of opaline silica (opal-CT and diatom frustules), 

clay (predominantly smectite and lesser kaolinite) ± minor to trace calcite; this material will be generally referred to 

as diatomite below for ease of discussion. Details of the characteristics of portions of individual deposits are 

presented below in XRD and petrographic reports. Portions (uppermost) of some deposits are dominated by opaline 

silica, presumably derived from dissolution and repreciptation of diatom frustules. The bulk density and absorbency 

of some deposits are comparable to best quality commercial diatomites. 

 

Research and development has been ongoing, especially with Cement Australia who are evaluating the diatomite as a 

partial substitute for silica sand in cement manufacture. R & D has established the diatomite has many specific uses 

including:-  reactive-silica source, light weight aggregates, additive for cement and concrete (pozzolan), anticaking 

agent, absorbents (oil/chemical absorbers, pet litters), soil amender (including mine rehabilitation), potting mix 

component, hydroponic medium, source of plant-available silicon (fertiliser, carbon sequestration), carrier for 

agricultural chemicals (fertilisers, pesticides, herbicides), carrier for soil wetters, desiccant manufacture, fillers (for 

paint, rubber, plastics), insulating material, mild abrasive, catalyst carrier, refractory and filtration media (swimming 

pools, food and beverage manufacturing).  

 

The diatomite deposits within EPMs 15363, 15727 and 15728 are widespread and on-going exploration is being 

conducted to characterise the various deposits in terms of suitability for the markets identified above. Costeaning 

confirms the diatomite deposit identified in the small open cut on ‘Planet Downs’ is over 6 metres thick. An inferred 

resources of tens of millions of tonnes of diatomite occurs within the EPMs. Cement Australia has inspected the 

deposits and XRF analyses of samples from ‘Planet Downs’ and ‘Bellevue’ indicate suitability as a silica corrective 

in cement manufacture. Close spaced (50 metre grid) costeaning (sampling 1 metre vertical intervals) to establish the 

continuity of chemical and physical properties is proposed for the coming term.  

 

Work Performed 
Exploration focused on geological mapping, costeaning and measuring a broad range of chemical and physical 

properties (XRF, XRD and petrographic analyses) of the diatomite. The principal exploration activities are as 

follows:  

  

• Costeaning, ground traversing, geological sampling and mapping.  

 

• Petrographic and scanning electron microscope analyses (Dick England, Consulting Geologist) to determine 

percentage and integrity of diatom frustules, percentage and types of opaline phases, clay minerals, 

carbonates and accessory minerals. No zeolitic minerals were indentified and consequently smectite may be 

predominantly responsible for the relatively high (relative to most other eastern Australian diatomite 

deposits) cation-exchange capacity of the diatomite deposits described herein.  
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• X-ray diffraction (XRD) analyses (Kaylene Camuti, Lantana Exploration Pty. Ltd., Geological and 

Mineralogical Consulting Services) to determine the relative percentages of minerals in the various 

diatomite deposits and related lithologies.  

 

• Collection of samples for XRF chemical analyses (Australian Laboratory Services) to determine SiO2, 

Fe2O3, Al2O3 content, etc. 

 

• XRF analyses by Cement Australia Limited to assess the diatomite’s potential as an alternative silica 

corrective for cement manufacture. 

 

• Ongoing analyses by Pacific Enviromin Limited including measurement of cation-exchange capacity and 

exchangeable cations (Australian Laboratory Services). 

 

• Ongoing measurements of contained water (LOI 100
0
c), bulk density, absorbency and hardness for various 

screened particle sizes. 

 

• Measurement of Loss On Ignition (LOI) at 100
0
c, this provides a measure of the relative 'dryness' of 

diatomite. Locate deposits of ‘dry’ diatomite (low imbibed water content). ‘Dry’ ore is essential for the 

commercial viability of absorbent mineral operations as it results in significantly higher production, savings 

in energy required to boil-off water and far less processing down time. ‘Wet’ ore frequently bogs down 

crushers, blinds screens and can stop production. 

 

• Design of grid based costeaning program to establish JORC compliant indicated and measured resources.  

 

• Interpretation of aerial photography to assist in the identification of potential diatomite resources. 

 

• Literature review of previous regional exploration. 

 

• Continue to process samples to determine the most effective method for removing gangue (clay, etc.). 

 

• Ongoing assessment of the chemical and mineralogical properties of the various beds of diatomite, with 

special emphasis on their suitability for horticultural, absorbent, cement and filter aid products. 

 

• The holder has identified growers and other industries in areas where plant-available silicon (Si) levels in 

soils are sub-optimal or marginal. The holder has commenced R & D programs to measure the efficacy of 

diatomite as a source of plant-available Si.  

 

• Further, market experience and literature review has identified new uses for diatomite and some these 

potential markets may utilise several thousand tonnes per annum.   

 

The holder of EPMs 15363, 15727 and 15728 has and continues to amass a comprehensive technical library to assist 

research and development. 
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Tenements: EPMs 15363, 15727 and 15728 

 

EPM 15363 
Holder: Michael Roby Leu, 15 Gray Spence Crescent, West Pennant Hills, N.S.W., 2125; Phone (02) 98722766, 

Mobile 0427000600, Email: michael.leu@bigpond.com.au 

Mining District: Department of Mines and Energy, Central Region,  Emerald District Office (Mining 

Registrar) State Government Offices, 99 Hospital Road, Emerald, QLD., 4720; PO Box 245, Emerald QLD 4720; 

Phone: (07) 4987 9373, Fax: (07) 4987 9333. Mining Registrar, Nathan Brown; District Tenures Officer, Kevin 

Pokarier.  

 

Environmental authority   

The Environmental Authority (“EA”) covering EPM 15363 is MIC 200396006 

 

Location (Figure 1):  

Centre of EPM 15363 is located approximately 29km east of Rolleston along the Dawson Highway.   

 

EPM 15363 was granted on the 30th March 2006 for a Period of Three Years. Total Sub-blocks = 25. 

Exploration Permit for Minerals (EPM)  15363 

BIM Block No. Sub-block No. 

Char 491 All 
                               Table 1: Block and sub-block description of EPM 15363.  

                                   (BIM = Block Identification Map, Char = Charleville) 

 

EPM 15727  
Holder: Michael Roby Leu, 15 Gray Spence Crescent, West Pennant Hills, N.S.W., 2125; Phone (02) 98722766, 

Mobile 0427000600, Email: michael.leu@bigpond.com.au 

Mining District: Department of Mines and Energy, Central Region,  Emerald District Office (Mining 

Registrar) State Government Offices, 99 Hospital Road, Emerald, QLD., 4720; PO Box 245, Emerald QLD 4720; 

Phone: (07) 4987 9373, Fax: (07) 4987 9333. Mining Registrar, Nathan Brown; District Tenures Officer, Kevin 

Pokarier.  

 

Environmental authority   

The Environmental Authority (“EA”) covering EPM 15727 is MIC200442806. 

 

Location (Figure 1):  

Centre of EPM 15727 is located approximately 21km east of Rolleston along the Dawson Highway.   

 
EPM 15727 was granted on the 16

th
 October 2006 for a Period of Three Years; Total Sub-blocks = 30 

Exploration Permit for Minerals (EPM)  15727 

BIM Block No. Sub-block No. 

Char 417 R,S,W,X,Y,Z 

Char 418 V 

Char 489 D,E 

Char 490 A,B,C,D,E,F,G,H,J,K,M,N,O,P,R,S,T,U,X,Y,Z 
                               Table 2: Block and sub-block description of EPM 15727.  

                             (BIM = Block Identification Map, Char = Charleville) 
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On 15 October 2008 the holder relinquished the following sub-blocks of Exploration Permit for Minerals (EPM) No. 

15727.  Total Sub-blocks = 21. 

 

Exploration Permit for Minerals (EPM)  15727 

BIM Block No. Sub-block Nos. Relinquished 15 Oct 2008 

Char 417 R,S,W,X,Y,Z 

Char 418 V 

Char 489 D,E 

                   Table3: Sub-blocks relinquished 15 October 2008, EPM 15727.  

                          (BIM = Block Identification Map, Char = Charleville) 

 

 
EPM 15728  
Holder: Michael Roby Leu, 15 Gray Spence Crescent, West Pennant Hills, N.S.W., 2125; Phone (02) 98722766, 

Mobile 0427000600, Email: michael.leu@bigpond.com.au 

Mining District: Department of Mines and Energy, Central Region,  Rockhampton District Office (Mining 

Registrar) Queensland Government Building, Level 4, 209-214 Bolsover Street, Rockhampton, QLD., 4700; P.O. 

Box 548, Rockhampton, QLD., 4700; Phone: (07) 4938 4187, Fax: (07) 4938 4310.  

 

Environmental authority   

The Environmental Authority (“EA”) covering EPM 15728 is MIC200442906.  

 

Location (Figure 1):  

Centre of EPM 15728 is located approximately 60km east of Rolleston along the Dawson Highway.   

 
EPM 15728 was granted on the 16

th
 October 2006 for a Period of Three Years. Total Sub-blocks = 27. 

Exploration Permit for Minerals (EPM)  15728 

BIM Block No. Sub-block No. 

Char 566 D,E,H,J,K,J,N,O,P,S,T,U 

Char 567 A,B,C,D,F,G,H,J,L,M,N,O,Q,R,S,T 

                               Table 4: Block and sub-block description of EPM 15728.  

                             (BIM = Block Identification Map, Char = Charleville) 

 
On 15 October 2008 the holder relinquished the following sub-blocks of Exploration Permit for Mineral (EPM) No. 

15728. Total Sub-blocks = 18. 

 

Exploration Permit for Minerals (EPM)  15728 

BIM Block No. Sub-block Nos. Relinquished 15 Oct 2008 

Char 566 H, U 

Char 567 D, J, O, Q, R, S,T 

                   Table 5: Sub-blocks relinquished 15 October 2008, EPM 15728.  

                         (BIM = Block Identification Map, Char = Charleville) 
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Climate 
Most rain falls between November and April and a wet year can experience a rainfall of 50–75 centimetres. Summer 

months typically are hot and sometimes humid, while the winter months have mild to warm days and mild to cool to 

cold nights.  

 

Topography, Physiography and Land Use 
EPM 15728 and EPMs 15727/15363 occur on the eastern and western sides respectively of the Expedition Range.  

This range forms a watershed divide and is 445 metres high where crossed by the Dawson Highway.  

 

EPMs 15727 and15363 are drained by the north-west flowing Crescent, Basalt, Racecourse and Planet Creeks that 

are tributaries of the north-north-west flowing Comet River. 

 

EPM 15728 is drained by the east to north-easterly flowing Conciliation and Clovernook Creeks that are tributaries 

to Zamia Creek that flows into Mimosa Creek, that in turn flows through a gap in the Dawson Range to join the 

Dawson River.  

 

The diatomite deposits occur in generally low relief terrain that has been extensively cleared in places for 

predominantly grazing cattle and to a far lesser extent, cereal/fodder cultivation ('Planet Downs', 'Bellevue', 'Basalt'). 

The topography around 'Carramar' (EPM 15728) contains more undulating, sometimes basalt capped, hills relative to 

around 'Planet Downs' and 'Bellevue', (EPMs 15363 and 15727). The majority of the terrain containing diatomite 

deposits comprises lowlands between 200-300 metres ASL. Landforms slope gently westward through EPMs 15363 

and 15727 with elevation reducing from 300 metres ASL near the western flank of the Expedition Range to 200 

metres ASL around Rolleston. Extensive areas on 'Planet Downs' and 'Bellevue' comprise very flat lying black soil 

grasslands-very open woodland trending around 250-280 metres ASL.  

 

 

Location and Access (Figure 1)  
EPMs 15363 and 15727 

Encompass portions of the following properties:  

 

EPM 15363 

‘Planet Downs’ 

‘Planet Downs’ is situated 650kms northwest of Brisbane, comprises a quarter of a million acres (104,000 hectares) 

and stocks over 10,000 head of cattle. Entrance gate (elevation 284 metres, S240 33’ 37.0”, E 1480 52’ 18.8”): 

located 29km east of Rolleston immediately adjacent to the north side of Dawson Highway.  Manager: Brian Edward 

Bloxsom, (as Tte for the Bloxsom Family Trust, Service Address: PO Box 415, Virginia, Qld., 4014). Property 

Address: Sunlight Road, Humboldt, Qld, 4702; Lot 8, SP122561, FH, Parish Leven, Planet. Local Government: 

Bauhinia. Robert Bloxsom (son, Manager), 0412559214, (07) 32655246 (Brisbane Office), Jason Richards (on-site 

Manager), Andrew Simpkin and Mick, (07) 49843154.  

 

‘Bellevue’  

Entrance gate: located 24.3km east of Rolleston immediately adjacent to the south side of Dawson Highway.  

Owners: Bruce & Kay A. Burrows; Service Address: ‘Bellevue’, Rolleston, Qld., 4702. Property Address: 

Waylandia Valley Road, Coorumbene, Qld., 4702; Lot 10, CUE46, FH, Parish Foot. Local Government: Bauhinia. 

Rohan Burrows (son, on-site Manager), (07) 49843187.  

 

‘Orchid Vale’ 

Owner: Lance Clifford Muller; Service Address: ‘Orchid Vale’, Rolleston, Qld., 4702.  Property Address: Arcadia 

Valley Road, Arcadia Valley, Qld, 4702; Lot 12, SP138543, FH, Parish Foot. Local Government: Bauhinia. (07) 

49843092, (07) 49843207.  
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‘Basalt Creek’ and ‘Little Basalt’ 

‘Basalt Creek’, owners: Donald J. & June M. & Ross P. & Roy C. Clark; Service Address: ‘Basalt’, Rolleston, Qld., 

4702. Property Address: Arcadia Valley Road, Arcadia Valley, Qld, 4702; Lot 13, SP138543, FH, Parish Foot. 

Local Government: Bauhinia. Donald J. and Denise M. Clark, (07) 49843180, 0407843180, (07) 49843214 (fax); 

owners of ‘Basalt Creek’ and ‘Little Basalt’. ‘Little Basalt’, lot extends east and south of intersection of Dawson 

Highway and Arcadia Valley Road. 

 

 

EPM 15727 

‘Planet Downs’ 

‘Planet Downs’ is situated 650kms northwest of Brisbane, comprises a quarter of a million acres (104,000 hectares) 

and stocks over 10,000 head of cattle. Entrance gate (elevation 284 metres, S240 33’ 37.0”, E 1480 52’ 18.8”): 

located 29km east of Rolleston immediately adjacent to the north side of Dawson Highway.  Manager: Brian Edward 

Bloxsom, (as Tte for the Bloxsom Family Trust, Service Address: PO Box 415, Virginia, Qld., 4014). Property 

Address: Sunlight Road, Humboldt, Qld, 4702; Lot 8, SP122561, FH, Parish Leven, Planet. Local Government: 

Bauhinia. Robert Bloxsom (son, Manager), 0412559214, (07) 32655246 (Brisbane Office), Jason Richards (on-site 

Manager) and Mick, (07) 49843154.  

 

‘Bellevue’  

Entrance gate: located 24.3km east of Rolleston immediately adjacent to the south side of Dawson Highway.  

Owners: Bruce & Kay A. Burrows; Service Address: ‘Bellevue’, Rolleston, Qld., 4702. Property Address: 

Waylandia Valley Road, Coorumbene, Qld., 4702; Lot 10, CUE46, FH, Parish Foot. Local Government: Bauhinia. 

Rohan Burrows (son, on-site Manager), (07) 49843187.  

 

 

EPM 15728 

‘Carramar’ 

Entrance gate: located 59.85 km east of Rolleston immediately adjacent to the south side of Dawson Highway.  

Owner: Archibald Allan Scott, Mount Gambier, South Australia, 5290. Tenure Reference GHFL 35/9579, Lot 1, 

Crown Plan BH240, County of Bauhinia, Parish of Fairfield. Local Government Duaringa Shire. 5,320.807 hectares.   

 

 

Logistics 
Some of the newly discovered deposits lie juxtaposed to the Dawson Highway, a major transport route that services 

the coalfields and agricultural districts of central Queensland. This provides all year weather access to the deposits in 

conjunction with reduced infrastructure costs for mine development. Very competitive back loading freight rates 

should be achievable. Rail freight lines for bulk shipments to the Port of Gladstone are located approximately 20 

kilometres west of Rolleston and at Moura. The proximity of the deposits to the Blackwater and Moura mining 

districts enhances the potential of the diatomite to become a significant component in mine rehabilitation. Similarly, 

the same applies to the Emerald agricultural district and the coastal sugar cane regions.  

 

Diatomite is extensively used as a growing medium for plants due to its high water-nutrient holding capacity and fast 

rewetting. Diatomite has many environmental benefits including significantly reducing water consumption and 

nutrient leaching. The agricultural market for diatomite is substantial because diatomite provides significant soil 

enhancing properties for many crops. Diatomite is a naturally high source of plant-available silicon, an essential 

plant nutrient that promotes plant growth and results in higher yields. The deposits described herein will provide 

exceptional nutrient retention due to high cation-exchange capacities. Production of agricultural grade diatomite 

involves basic processing of the diatomite i.e., crushing, screening and possibly drying of product. Bulk 

horticultural-soil amending grades could be delivered to mine and farm in central Queensland at a price competitive 

to topsoil.  
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Diatoms and Diatomite 
Diatomite or Diatomaceous Earth is a sedimentary rock composed predominantly of the opaline silica skeletal 

(frustules) remains of microscopic, photosynthetic algae called diatoms. Under ideal conditions diatoms can flourish 

and their frustules can accumulate into a diatomite deposits several metres thick. 

 

The proliferation of diatoms in bodies of water (lakes, rivers and oceans) is associated with an increase in soluble 

nutrients, especially silicon, nitrogen and phosphorus.  Coeval volcanic activity can be the main source of these 

nutrients, and volcanic ash is a common constituent of diatomite deposits. Diatoms are classified into species based 

on shape and ornamentation. 

 

The frustules of diatoms consist of a minute framework of opaline (amorphous) silica, and this provides the material 

with a number of unusual properties.  Diatomite has an extremely high surface area per unit volume and an excellent 

capillary attraction, making the material a good absorbent.  Commercial diatomite will readily absorb its weight in 

water. 

 

Charles Darwin wrote in 1872 “Few objects are more beautiful than the minute siliceous cases of the Diatomaceae”. 

Diatoms are vital to humankind as they make up a quarter of the earth’s plant life and they produce at least a quarter 

of the oxygen we breathe. 

 

Extract Wikepedia: Diatoms (Gr. dia ‘through’; tomos ‘cutting’, i.e., ‘cut in half’) are a major group of eukaryotic 

algae, and are one of the most common types of phytoplankton.  Most diatoms are unicellular, although some form 

chains or simple colonies.  A characteristic feature of diatom cells is that they are encased within a unique cell wall 

made of silica. These walls have a wide diversity in form, some quite beautiful and ornate, but usually consist of two 

symmetrical sides with a split between them, hence the group name. 

There are more than 200 genera of living diatoms, and it is estimated that there are approximately 100,000 extant 

species (Round & Crawford, 1990). Diatoms are a widespread group and can be found in the oceans, in freshwater, 

in soils, and on damp surfaces. Most live pelagically in open water, although some live as surface films at the water-

sediment interface (benthic), or even under damp atmospheric conditions. They are especially important in oceans, 

where they are estimated to contribute up to 45% of the total oceanic primary production (Mann, 1999). 

Diatoms belong to a large group called the heterokonts, including both autotrophs (e.g. Golden algae, kelp) and 

heterotrophs (e.g. water moulds). Their chloroplasts are typical of heterokonts, with four membranes and containing 

pigments such as fucoxanthin. Individuals usually lack flagella, but they are present in gametes and have the usual 

heterokont structure, except they lack the hairs (mastigonemes) characteristic in other groups. 

Most diatom species are non-motile but some are capable of an oozing motion. As their relatively dense cell walls 

cause them to readily sink, planktonic forms in open water usually rely on turbulent mixing of the upper layers by the 

wind to keep them suspended in sunlit surface waters. Some species actively regulate their buoyancy to counter 

sinking. 

Diatom’s cells are contained within a unique silicate (silicic acid) cell wall comprised of two separate valves (or 

shells). The biogenic silica that the cell wall is composed of is synthesised intracellularly by the polymerisation of 

silicic acid monomers. This material is then extruded to the cell exterior and added to the wall. Diatom cell walls are 

also called frustules or tests, and their two valves typically overlap one another like the two halves of a petri dish.  

 

 

 

 

 

 

 

 

 



 
       Combined Annual Report EPMs 15363, 15727 & 15728   

 
10

� 

Regional Geology  
The EPMs are situated in east-central Queensland within the south-east portion of the Bowen Basin.  

 

The major structural components comprise, extending east from the western hinterland of the township Rolleston to 

the township of Moura: the Denison Trough (consisting of at least 2,895 metres of folded Permian and Triassic 

sediments); the Comet Ridge (a basement ridge), comprising Devonian sediments overlain by gently folded Permian 

and Triassic sediments (around 1,448 metres thick in AFO drillhole Purbrook No. 1), flanks the Mimosa Syncline 

(dominant structural feature up to 129 kilometres wide). The syncline is a depositional downwarp that contains 

around 7,600 metres of Permian and Triassic sediments that were lightly folded in the late Triassic. A zone of tightly 

folded rocks (the Folded Zone) flanks the north-east portion of the Mimosa Syncline.  Fold axes generally trend 

north-north-west parallel to the axes of the major structural features described above and the regional trend of the 

Bowen Basin (Olgers, 1966; 1:250,000 Geological Series Sheet SG/55-4).  

 

Jurassic sediments of the Great Artesian Basin unconformably overly the Triassic rocks of the Bowen Basin 

approximately 37.5km south-east of 'Carramar' homestead. Coal is mined from Upper Permian sediments in the 

Baralaba and Moura areas.    

 

The Tertiary sediments (fluvial and lacustrine) and basalts lie unconformably on Triassic fluvial sediments that in 

younging order comprise the Rewan Formation, the Clematis Sandstone and the Moolayember Formation. The 

uppermost basement rocks within 'Planet Downs', 'Bellevue' and 'Basalt Creek' comprise the Rewan Formation 

(Lower Triassic, red-bed unit consisting predominantly chocolate-brown mudstone and siltstone, greenish lithic and 

volcanic sandstone and minor quartz sandstone, Olgers 1966). These basement Triassic rocks are covered by 

Tertiary basalt and Tertiary-Quaternary alluvium within EPMs 15363 and 15727. Extensive deposits of black 

quaternary soils occur within 'Bellevue' and 'Basalt Creek'. The north-south trending Expedition Range flanks the 

eastern margin of the Tertiary units within the above EPMs and forms the western limb of the Mimosa syncline. This 

range is comprised predominantly of Clematis Sandstone (medium-grained, cross-bedded quartz sandstone and 

micaceous siltstone) and some scattered remnants of Tertiary basalts north and south of the Dawson Highway.  

 

The geology within EPM 15728 comprises the Moolayember Formation (lithic sandstone, grey shale, conglomerate 

and plant fossils) overlain in places by Tertiary basalt and alluvium; quaternary alluvium occurs in and adjacent to 

the creeks that drain the area. 

 

The surface geology within the areas of interest described below is dominated by Tertiary-Quaternary basalt-

sediment cover that is dissected by drainage channels. Geological interpretation of the area suggests that the 

lacustrine sediments were deposited in a fairly shallow basin. Tertiary basalt overlies the diatomite-bearing beds in 

places on 'Planet Downs' and 'Carramar', however it is not as widespread as shown on the 1:250,000 Geological 

Series Sheet SG/55-4 (1966). 
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Hekel, H., 1994. Micropaleontological Examination of Seven Pit Samples from Planet Downs, Dr. Heinz Hekel & 

Associates, October 1994. – in Mortensen, E., 1995. 

 

Mortensen, E., 1995. EPM 9997, First Annual and Final Relinquishment Report for Period 5/4/94 TO 5/4/95, 

CR#27319, International Exploration Services Pty. Ltd. 

 

Lam. J. S. F., 2008. A review of the geology and production of diatomite in Queensland, Queensland Geological 

Record 2008/01. 

 

 

Dunstan, B., 1916. Queensland Mineral Deposits. A Review of Occurrences, Production, Values and 

Prospects. No. 7 Diatomite (Tripolite). Queensland Government Mining Journal, 17, p.585. 

Compared aspects of the quality of some Queensland diatomite deposits with deposits in New South Wales, Victoria 

and overseas. Two samples from ‘Planet Downs’ were included in this study: Planet Downs No. 1 (white) and Planet 

Downs No. 2 (coloured). However no information was provided on sample size, sample collection methods and 

sample location(s) within ‘Planet Downs’. Lam (2008) states Dunstan (1913, monograph not obtained for this report) 

reported this deposit, located near Planet Downs homestead, was discovered around 1910.  

 

The physical and chemical properties included in this paper are summarized below.  

 

Table A: Weight and Shrinkage of Diatomite 

Locality Air-dried Calcined 

Lb. in one 

cubic foot 

Cubic 

Yards in 

one ton 

Lb. in one cubic 

foot 

Shrinkage in 

one lineal 

foot 

Planet Downs No. 1 26.0 3.3 27.4 0.96 

Planet Downs No. 2 37.0 2.2 38.6 0.96 

 

 

Locality Air-dried Calcined 

Kg in one 

cubic metre 

Cubic 

metres in 

one tonne 

Kg in one cubic 

metre 

Planet Downs No. 1 416.48 2.40 438.91 

Planet Downs No. 2 592.68 1.69 618.31 

Table A – Imperial measurements converted to metric (2008). 1lb/cubic foot = 16.018kg/cubic metre 

 

 

’Fusibility tests have shown that diatomite melts at 3,0000F (1,628.890C) and shrinks considerably before it reaches 

this high temperature. The shrinkage tests of several specimens given in Table A show that the mineral is 

considerably reduced in bulk when calcined, but that while losing water during the operation it increases in density 

as a result of the shrinkage.’ 
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Table B: Diatomite Absorption Test (weight of water absorbed by 100 grains) 

Locality Air-dried Samples Steam Dried Samples Calcined Samples 

 Grains Grains Grains 

Planet Downs No. 1 85 99 104 

Planet Downs No. 2 90 94 106 

 

‘Melosira [sic], which with many other genera, are well preserved in the diatomite at Planet Downs.’    ‘Diatomite is 

principally composed of hydrous silica, with small quantities of alumina, lime, iron, &c., and is readily soluble in 

alkali solutions and in hydrofluoric acid. …..the Planet Downs No. 2 sample (buff-coloured) is very impure with 

12% of iron, alumina, lime and magnesia. Planet Downs No. 1 sample is much the finest and whitest in Queensland 

(so far tested)…’ 

 

Table C: Diatomite Analyses ‘…includes the calculated percentages of silica and impurities after calcinations…’ 

Locality Water Loss on 

Ignition 

Iron Alumina Lime Magnesia Silica After Calcination 

Silica Impurities 

Planet 

Downs, 

Q’land (1) 

7.0 6.8 1.7 4.5 0.3 1.7 77.9 90.5 9.5 

Planet 

Downs, 

Q’land (2) 

7.8 6.9 4.2 6.0 0.3 1.5 71.6 85.6 14.3 

 

 

 

Crespin, I., 1946. Diatomite. Bureau of Mineral Resources, Geology and Geophysics, Summary Report No. 12.   

Crespin discusses the age, geology, diatom species composition, physical and chemical properties, uses and markets 

of Australian diatomite deposits. She states ‘diatomite occurs on Planet Downs, south of Comet Station, via 

Springsure.’ 

 

 

Crespin, I., 1947. A study of Australian diatomites with special reference to their possible value as a filter 

media. Bureau of Mineral Resources, Geology and Geophysics, Bulletin No. 7.   

Crespin examined microscopically the diatom content of several Australian deposits including ‘Planet Downs, 60 

miles south-east of Comet railway station and 18 miles south-east of Rolleston.’ Crespin states ‘No details of the 

field occurrence of the diatomite at Planet Downs are available. The diatomite, which is of a moderately good grade, 

is chalky white in colour. It is composed chiefly of fine cylinders of Melosira. Other genera of diatoms noted are few 

and include Stauroneis, measuring 90 microns in length, a short stout form of Pinnularia, 80 microns in length, and 

frustules of Navicula and Eunotia.’  

 

 

Krosch, N. J., 1976. Summary Report – Diatomite, Geological Survey of Queensland, unpublished report.  

Briefly summarises Crespin’s (1947) notes on Planet Downs.  

 

 

Rolfe G. L., 1976. Diatomite – Queensland, in Knight, C. L., (Editor), Economic Geology of Australia and 

Papua New Guinea, 4. Industrial Rocks and Minerals, The Australasian Institute of Mining and Metallurgy, 

Monograph Series No. 8, p. 109.  

 ‘A chalky white diatomite, of Melosira [sic] type, associated with basalt, is also recorded at Planet Downs, 110 km 

south of rail at Comet and 330km from Rockhampton.’ 

 

 

Sawers, J. D., and Cooper W., 1985. Some Queensland Industrial Minerals, Queensland Government Mining 

Journal, May, p.188. 

Briefly quotes Krosch (1976).  
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Mortensen, E., 1995. EPM 9997, First Annual and Final Relinquishment Report for Period 5/4/94 to 5/4/95, 

CR#27319, International Exploration Services Pty. Ltd. 

Appendix A includes the following reports: Hekel, H., 1994. Micropaleontological Examination of Seven Pit 

Samples from Planet Downs, Dr. Heinz Hekel & Associates, February 1994. Hekel, H., 1994. Micropaleontological 

Examination of Seven Pit Samples from Planet Downs, Dr. Heinz Hekel & Associates, October 1994.  

 

Mortensen produced a 1:5000 chain and compass geological map of area around the small open cut (depicted in 

photos following) on ‘Planet Downs’ (south east side 688835E 7284370N). He mapped quartzite* rubble overlying a 

predominantly opaline shale with a variable content of diatom frustules and carbonate.  He dug six x 2 metre deep 

backhoe pits along the flank of a ridge (immediately north to north-west of the small open cut) that established the 

diatomaceous opaline shale extends at least 750 north-west from the small open cut. The two metre depth of the pits 

must have been the digging depth limit of the backhoe as recent (2008) costeaning has established the diatomaceous 

opaline shale is at least (costean base was still in diatomaceous opaline shale) 6 metres deep in the vicinity of the 

small open cut. Dr Heinz Hekel (Geologist-Micropaleontolgist) conducted micropaleontolgical analyses of 1.5 

metres composite samples from these pits (samples 3001-3007) and from grab samples collected earlier (1001-1007, 

2008-2011).  

 

Most sample localities are plotted on the 1:5000 geological map and detailed descriptions (Hekel’s reports) are 

provided in Appendix A.   

 

Summary of Sample Characteristics (Hekel, 1994). 

Samples. ‘Nearly all the samples (with the exception of 3001) are dominated by fine grained opaline silica. 3001 

contains one subsample with fine grained carbonate dominance and one subsample with silica dominance, indicating 

a mixture over the sample depth of 1.5m.’ Many samples contained 80-95% fine grained (mostly 2-5 microns size, 

some aggregates) opaline silica (opal-CT), 5-10% carbonate (fine particulate, 2-10 microns, some coarser 30 

microns) and 5% or less clay minerals.  Sample 3005A contained a few shapes of poorly preserved (just 

recognizable) Melosira. Sample 3003A contained 25-40% Melosira (10-25 microns in size range), 1-5% annular 

diatom frustules (4-10 microns size range), a trace of pennate (elongate) diatom frustules, 55-65% fine grained 

opaline silica (dominantly 2 micron particles of platelet appearance, some aggregates of these), 5-10% carbonate 

particles up to 30 micron size and probably 3-5% clay minerals. The diatoms were well preserved Melosira types 

without traces of leaching or oversilicification. He noted they are about 20-30% larger than typical Melosira 

populations from south east Queensland Deposits and compare favourably in size and preservation with a sample of 

imported quality Melosira diatomite. 

 

Samples. 3001A: 95-99% carbonate dominated (2-10 micron isometric elongate particles), trace organics, silica 

fossils, probably less than 5% clay minerals; 3001B: 85-90% fine grained opaline silica (mainly between 2-5 

microns size), 10-15% carbonate (fine particles 2-10 micron size) including tubular biogenic structures, probably 

less than 5% clay minerals; 3002A: 90-95% fine grained opaline silica (2-5 microns size dominates), 5-10% 

carbonate (fine particulate), probably less than 5% clay minerals; 3002B similar to 3002A but contains coarser 

carbonate particles (up to 30 microns); 3004A: 85-95% fine grained opaline silica (2-4 microns size with minor 

aggregates), 5-10% carbonate including tubular structures of probable biogenic origin, probably less than 5% clay 

minerals; 3004B: similar to 3004A but could contain slightly more clay minerals. 3005A: 80-90% fine grained 

opaline silica (mainly 2-6 microns size), 5-10% carbonate (fine particles to 30 microns size) including tubular 

structures of probable biogenic origin, probably less than 5% clay minerals, rare silt sized quartz and feldspar; 

3005B: similar to 3005A but more dominated by fine grained silica, mainly to 4 microns grain size, no Melosira 

shapes. 3006A: 85-95% fine grained opaline silica (to 6 micron size), 5-10% carbonate, probably about 5% clay 

minerals; 3006B: similar to 3006A; 3007A: 90-95% fine grained opaline silica (2-4 microns size ), trace carbonate, 

probably about 5% clay minerals; 3007B: similar to 3007A. 

 

Samples 1001-1007 were collected from surface suboutcrops.  Hekel noted all samples (except 1007A) were 

dominated by opaline silica and three samples (1001, 1002 and 1006A) contained very well preserved diatoms with 

assemblages dominated by Melosira. Quartz and clay minerals were mainly rare less that 5-10%.  
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Samples. 1001: 15-30% diatoms,  30-50% opaline silica, 25-35% carbonate (mainly calcite) including tubular 

structures of possible biogenic origin, ?5-10% clay minerals; 1002: 5-10% diatoms, 40-60% very fine glass or 

opaline silica (1-4 micron particles), 20-25% carbonate including tubular structures of possible biogenic origin, ?5-

10% clay minerals; 1006A : 90-95% diatoms (mainly very well preserved Melosira, 10-40 microns long), 5-10%% 

opaline silica (1-4 micron particles).  

 

Samples. 1003: 15-25% carbonate including frequent tubular structures of probable biogenic origin, 60-80% opaline 

silica (mainly 1-4 micron size), ?5-10% clay minerals, no diatoms;  1004: 15-25% carbonate including frequent 

tubular structures of probable biogenic origin, 60-80% opaline silica (mainly 1-4 micron size), ?5-10% clay 

minerals; 1005: 50-65% opaline silica (opal-CT?), 30% clay minerals, ~5% quartz; 1006B: 40-60% aggregates of 

poorly preserved diatoms and fines (some devitrification envelopes), 40-60% glassy or opaline particles 1-4 microns 

in size; 1007A 60-70% fine grained carbonate, 20-30% clay minerals and silica particles; 1007B 80-85% opaline 

silica including hardly recognisable shapes of diatoms, 10-15% clay minerals.  

 

Samples 2008-2011 were collected from surface suboutcrops.  Hekel noted all samples (except 2009b) were 

dominated by carbonate (particle sizes 2-10 micron range). Only two samples, 2009 and 2011, contained traces of 

diatoms (Melosira). The locations of samples 2010 and 2011 are not plotted on the 1:5000 geological map, sample 

2008 was collected approximately 790 metres south-south-west from centre of the small open cut; sample 2009 was 

collected approximately 37 metres north-east from site of sample 2008.  

 
*Previously described as silcrete (Leu, 2007). Recent petrographic studies (Petrographic Notes for 5 Samples of 

Diatomite and Related Rock from the Moura-Rolleston area, Central Queensland, R. England, 2008) show this 

lithology to be a fine sandstone with colloform quartz cement. It consists of self-supporting angular to subangular 

0.1-0.8 mm quartz clasts cemented by <20-micron cherty quartz, with minor, micron-sized interstitial opal relics.  

 

 

Lam. J. S. F., 2008. A review of the geology and production of diatomite in Queensland, Queensland 

Geological Record 2008/01.  

‘Very little is known about the Planet Downs Deposit. … This occurrence, situated 28km south-east of Rolleston 

near Planet Downs homestead, was reported to have been discovered around 1910 (Dunstan, 1913). The diatomite 

seam is 1 metre thick with a chalky white to buff colour and of medium quality. It consists of cylindrical Melosira 

and Stauroneis, the short stout form of Pinnularia, and frustules of Navicula and Eunotia.’ 

 

 

Melosira granulata - Synonymised 
Melosira granulata appears to have become a synonym of Aulacoseira granulata, at least for US specimens. I 

haven't sourced Australian publications to confirm this applies to frustules described here as Melosira granulata, 

other than noting that a recent worker from Southern Cross University has accepted the synonymy.  

 

Centric Diatoms - Coscinodiscophyceae 

Names in bold italic print are current names for taxa reported from the central United States.  

Aulacoseira granulata (Ehr.) Simons.  

Synonyms:  

Lysigonium granulatum (Ehr.) Kuntze  

Melosira granulata (Ehr.) Ralfs  
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Diatomite as a Source of Plant-Available Silicon 
Analytical tests by the University of Western Sydney have demonstrated that the diatomite is a source of plant 

available silicon, a belatedly identified essential plant nutrient.  

 

The importance of silicon in plant nutrition and health has only recently been recognised. Silicon is a significant 

macro plant nutrient as vital as nitrogen, potassium and phosphorus. Although silicon is the second most abundant 

element in soils (after oxygen) very little of it is in the plant-available form of monosilicic acid.  

 

Research and field experience show that silicon, in the form of plant-available monosilicic acid, can improve plant 

growth, mineral nutrition, mechanical strength and resistance to fungal diseases. Increased rooting of cuttings and 

nodulation of legumes has also been attributed to silicon fertilisation. Such benefits are well recognised by the rice 

and sugar cane industries in Australia and overseas, where silicon applications are standard practice and have 

significantly improved yields. Tests conducted by the University of Florida show that applications of silicon to 

ornamental crops increase leaf chlorophyll content and plant metabolism, enhance plant tolerance to environmental 

stresses such a cold, heat, drought and reinforce cell walls, thus offering protection against pathogens and insects 

(Lake, J. Nov. 2001, Australian Horticulture). 

 

10 – 12mg/L of Mo Reactive Si in DTPA extract of growing mix is the minimum level needed to ensure plants 

obtain sufficient Si to gain growth benefits and protection against various fungal pathogens. The protective effects do 

not become evident until approximately three weeks after plants have been grown in mixes within sufficient plant 

available Si (Muir et al, 1999). 

 

Muir, S., et al, 1999. Some Effects of Silicon in Potting Mixes on Growth and Protection of Plants Against Fungal 

Diseases. ‘Silicon in Agriculture’ Conference, Florida, USA, 26-30 September 1999. 

 

  

Diatomite – Natural Insecticide 
Diatomite kills some insects by lacerating their outer waterproof membrane and absorbing fluids, thereby causing 

lethal desiccation. Diatomite works mechanically, consequently it should be nearly impossible for insects to develop 

a resistance. It has been used as an insecticide to protect grain in silos. It can also be sprayed on crops/garden plants, 

or used externally on domestic animals to control fleas, etc. The CSIRO has researched the use of diatomite for 

protecting grain and has determined that the advantages include: long-term protection (months to years), no chemical 

residues, maintenance of grain quality, safe for animal consumption and acceptance of some products meeting 

organic standards and certification.  
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Diatom Species Observed in Diatomite on ‘Planet Downs’  
Plate adapted from Crespin (1947) and Holmes (1989) 
Cylindrical Melosira granulata, ovate Pinnularia,  Naviculoid (boat-shaped) Naviculla, Rod-like Eunotia. 
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Al2O3 as an indicator of the opal-CT/clay contents, speculation on mineralogy based on XRF Data 

The diatomite from central Queensland comprises a variable mix of diatoms and opal-CT (amorphous silica), 

montmorillonite and kaolinite and potentially minor calcite, siderite and limonite, and minor amounts of feldspar and 

quartz. 

 

Of the above minerals, the following will be contributing to the Al2O3 content of the material:- 

 

Diatoms- In theory SiO2.nH2O but with minor amounts of other elements. Diatoms appear to 

contain 3- 4% Al2O3 and possibly a high H2O content (diatom frustules can contain up to 

10%H2O) 

 

Kaolinite- (Al4Si4O10(OH)8) 

 

Montmorillonite-                A very variable mineral with a basic analysis of (Al, Mg)8(Si4O10)3(OH)10.12H2O,  

                                           but with significant substitution common, particularly with additional Ca, Na or Fe.  

(Na, Ca)(Al, Mg)6(Si4O10)3(OH)6 - nH2O, Hydrated Sodium Calcium Aluminum               

Magnesium Silicate Hydroxide  

 

Based on the above, simplistically,  

 

The diatoms are 92%SiO2, 4%Al2O3 and, say, 4%H2O, 

 

The kaolinite is 50%SiO2, 42.5%Al2O3 and 7.5%H2O,  

 

The montmorillonite is 40%SiO2, 34%Al2O3, 9%MgO and 17%H2O.   

Note that these are very variable figures but they provide a reasonable method to estimate mineral percentages.  

 

To establish the Al2O3 content in any combination of these minerals it is clear that each 1% of diatoms in the 

combination adds 0.04%Al2O3; each 1% of kaolinite adds 0.425%Al2O3; and each 1% of montmorillonite adds 

0.34%Al2O3 . 

 

Sample PD PIT 0.85m-1.85m contained 7.06% Al2O3. If a sample comprised 50% montmorillonite then it could 

contain 17% Al2O3. However Mg
2+

 can substitute for Al
3+

 (thus creating a net negative charge and a resultant high 

cation-exchange capacity). The CaO content (1.68%) of sample PD PIT 0.85m-1.85m suggests a high percentage of 

calcium montmorillonite with Ca2+ balancing the negative charges. Sample PD Pit 0.85m-1.85m contains 3.47% 

MgO, if it is assumed all of this has substituted for Al2O3 then that would leave at least 13.5% Al2O3 if this sample 

contained 50% montmorillonite, clearly it doesn’t. Assuming 2% of the Al2O3 in sample PD PIT 0.85m-1.85m is in 

the diatoms and opal-CT, then that leaves 5.06% Al2O3 in the clays or 15% montmorillonite. The low Al2O3 in 

sample PD PIT 0.85m-1.85m indicates that opal-CT may be the dominant component. Similarly, speculation on 

mineralogy can be conducted on the XRF analyses of the other samples. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
       Combined Annual Report EPMs 15363, 15727 & 15728   

 
18

� 

Exploration 

EPM 15728 
Diatomite is exposed in a cutting (south-western end is 60.55km east of Rolleston) of the Dawson Highway and 

topographically lower erosional exposures. Overburden immediately above the crest of southern cutting face 

(elevation 269m, S 24
0
 36’ 36.8”, E 149

0
 09’ 47.7”) is 1 metre thick and consists of deeply weathered basalt 

overlying black soil with some weathered basalt clasts. The diatomite unit exposed has a minimum thickness of 5 

metres. Sample BD CAL was collected from the base of a stormwater drain (S 240 36’ 34.0”, E 1490 09’ 56.0”). 

Samples BD C1a and BD C1b (slightly harder than BD C1a) were collected from near the base of north side of the 

cutting (elevation 265m, S 24
0
 36’ 38.3”, E 149

0
 09’ 45.5”). Leaf fossils were present in some samples near base of 

the north side of the cutting. Sample BD Cut 9 was also collected from the base of the cutting.  

 

A basalt capped sub-circular mesa, 1.5 kilometres in diameter along the 260 metres contour, is situated on the south 

side of the Dawson Highway 3.2 kilometres south-west of the south-western end of the cutting. White, siliceous 

angular rocks in soil of shallow cutting at the base of a mesa may be silcrete formed from leached diatomite.  

 

 

Physical and Chemical Properties, EPM 15728 (refer to detailed Reports appended) 
XRD analyses of Samples BD Cut 9 are presented (Appendix) in Camuti, K,. 2008. XRD Mineralogy Report 5 

Samples of Diatomite and Related Lithologies, Report RNE0801, Lantana Exploration Pty. Ltd.  

 

Petrographic and SEM (refer to SEMicrographs showing diatom frustules appended) studies are presented in 

England, R., 2008. Petrographic Notes for 5 Samples of Diatomite and Related Rock from the Moura-Rolleston area, 

Central Queensland. Extract following 

 

Sample BD CUT9. Diatomaceous shale (England, R., 2008)  
This crumbly sample has the most foreign clasts, but also by far the best preserved diatoms. Angular clasts of 20-

micron to 0.5mm quartz and totally argillised 20-250 micron ?feldspar grains each form a couple of percent of the 

rock. Most of the rock is 20-100 micron clay flakes aligned in a fairly strong bedding-plane fissility. The flakes 

produce intermediate to low interference colours. The XRD results (Camuti, 2008) indicate dominant smectite and 

minor kaolinite. 

  

The dominant diatoms are cylindrical and look very much like the Melosira granulata in the SEMicrograph 

supplied. The segments present now range in length from about 13 to about 30 microns, with a width about half of 

this (Fig. BD CUT9(13,28)). When living, they form long strands of cylinders, as if strung along the cylinder axes. 

The strands tend to break up when the organisms die. The accepted name for Melosira granulata is Aulacoseira 

granulata. 

 

Bigger but much less common diatoms up to 350x40 microns are also cylindrical though possibly tapered, with 

chambers up to 20 microns thick (Fig. BD CUT9(23,41)). They don’t seem to correspond to any of the diatoms in 

the copies of published material sent to me. 

 

XRD results (Camuti, 2008): Smectite dominant; Kaolin minor; quartz minor. The lack of opaline silica XRD peaks 

for this sample suggests that the silica in the diatoms is amorphous. 
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Chemical Analyses 

 
‘Carramar’, Sample BD CUT9, from base of south side 

of Dawson Highway cutting 

Property XRF, ALS Chemex, 

Certificate of Analyses 

BR06066182 

XRF, ALS Chemex, 

Certificate of Analyses 

BR08040634 
SiO2 % 67.6 69.8 

Al2O3% 14.6 15.10 

Fe2O3%   4.13   4.09 

CaO %   0.69   0.79 

MgO %   1.44   1.36 

Na2O%   0.176   0.01 

K2O %   0.55   0.59 

TiO2%    0.85   0.92 

MnO %   0.014   0.01 

SO3 % <0.001 <0.01 

P2O5%    0.020   0.01 

Cr2O3%   0.019 <0.01 

Pb % <0.001 <0.01 

ZrO2 %   0.010 <0.01 

Cd %  <0.5 

LOI 
10000C 

  6.85  7.31 

Sample 

Wt., Kg 

  0.53  0.67 

Table 6: Chemical Analyses (XRF, ALS Chemex, Certificate of  

Analyses BR06066182 and BR08040634) of Sample BD CUT 9  

('Carramar'). *Listed as CD CUT 9 on ALS Chemex Certificate  

of Analyses BR06066182.  

 

 
EPM 15728, exposure of diatomite near S 240 36’ 34.0”, E 1490 09’ 56.0”. 
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Exploration 

EPMs 15363 and 15727 
The Baralaba 1:250,000 Geological Series Sheet SG/55-4 depicts the majority of the areas where diatomite, 

indurated sandstone, basalt and black soil were located on 'Planet Downs', 'Bellevue' and 'Orchid Vale' to be covered 

by a continuous sheet of Tertiary basalt. The areas described below where diatomite has been located mostly contain 

Tertiary lacustrine and fluvial sediments that have filled a low lying area extending west of the Expedition Range. 

During the Tertiary this area may have been more analogous to a shallow wetland basin rather than a large lake. 

Exposures of diatomite and indurated sandstone, within ‘Planet Downs’ and ‘Bellevue’, extend along a flat lying 

area and frequently occupy the 280 metres contour. This suggests the possibility of a continuous depositional horizon 

of diatomite extending south at least from the exposures in the open cut at 'Planet Downs' to exposures just south of 

Dam 2 on 'Bellevue', a distance of around 4,000 metres. In places basalt was observed overlying the diatomite beds 

on 'Planet Downs' and ‘Bellevue’, these are probably remnants of a more continuous sheet of basalt subsequently 

disrupted by erosion/weathering.  

 

Outcrop is generally absent or extremely sparse in the flat lying areas of EPMs 15363 and 15727.  The lowlands 

comprising 'Bellevue' are extensively covered by black clay-rich soil varying in thickness from a few centimetres to 

several metres (water bore data provided by landholder). Diatomite was mostly observed in the banks of shallow 

(<~2 metres deep), large dams excavated in the black clay-rich soil, exposed by erosion in narrow banks, seen once 

as a narrow bed in a shallow drainage channel and exposed under less than 20 centimetres of dark soil on a station 

track.  

  

‘Planet Downs’  
Small open cut on 'Planet Downs’ (Samples PD PIT) 

Entrance Gate: elevation 284 metres, S240 33’ 37.0”, E 1480 52’ 18.8” 

1.8km: distance from entrance gate, along main north trending road to airstrip, to gate accessing west heading track 

to small open cut (S24
0
 32’ 35.3”, E 148

0
 51’ 50.5”). 2.3km: distance along station tracks leading from gate to the 

east end of small open cut. Open cut located 2.65km south-west of 'Planet Downs' homestead. 1.33km: distance from 

small open cut to north side of Dawson Highway (normal to axis of Highway). 2km: distance from entrance gate, 

along main north trending road to airstrip, to gate accessing main homestead (east side).  

 

Dimensions open cut: extends 49 metres @ 330
0
 and 35 metres @ 60

0
. Vertical thickness of diatomite exposed in 

open cut is 2.1 metres; floor composed entirely of diatomite. Vertical section, open cut face: 0.0–0.9 metres: 

laminated diatomite, in places rubbly, mixed with soil. Samples PD PIT 0.0m-0.85m and PD PIT 0.85m-1.85m were 

collected from the southern ‘highwall’ of this open cut. Note the depths are those measured from the crest of the 

open cut to the batter/’highwall’ toe. The crest represents the original land surface but the pit was developed on an 

erosional slope and measurement 0.00m would be at least 1 metre, as shown by recent costeaning, vertically below 

the known top of the diatomite sequence.  

 
XRD analyses of samples are presented (Appendix) in Camuti, K,. 2008. XRD Mineralogy Report 5 Samples of 

Diatomite and Related Lithologies, Report RNE0801, Lantana Exploration Pty. Ltd.  

 

Petrographic and SEM (refer to SEMicrographs appended) studies are presented in England, R., 2008. Petrographic 

Notes for 5 Samples of Diatomite and Related Rock from the Moura-Rolleston area, Central Queensland. Extract 

following 

 

Sample PD PIT 0 m-0.85 m. Diatomaceous cherty shale (England, 2008)  
This sample is quite coherent compared with the one from 0.85-1.85 m.  

  

Quite abundant < 100 x (10-20) micron clay flakes strongly aligned in the bedding give only low interference colours 

with only minor, more birefringent flakes. XRD analysis (Camuti, 2008) indicates that smectite and opaline silica are 

the two major components of the sample, with minor mixed-layer clay (illite-smectite?) present.  Moderately 

abundant ?tubular diatoms can be as large as 300x20 microns, but most appear to be shorter. They may be 

fragmented and their tubes filled up. The rock may be roughly half clays and half opal of some kind. <0.1-mm quartz 

clasts are <<1% of the rock. There are no obvious zeolitised glass shards here, but these may be localised in tuff 
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beds. The odd <5-mm goethised flake was possibly plant material. Much less obvious, similar-shaped bodies may 

also have been flaky plant matter. 

  

Scanning electron micrographs, Fig. PD PIT 0 m-0.85 m a and b, show quite abundant 2-4 micron spheres that are 

probably silica. They are an order of magnitude larger than the evenly stacked silica spheres that give gem opal its 

colours (see PIRSA web site in references). I have shown them to micropalaeontologist Peter Jones at ANU, who 

says they are definitely inorganic, not bugs. His friend Patrick de Decker suggests they are zeolite, but the analyses 

favour silica. No zeolite peaks were found in the XRD (Camuti, 2008). 

 

XRD results (Camuti, 2008): Opaline silica dominant; Smectite major; Quartz minor; Interlayered clay minor; 

Calcite minor. 

 
Sample PD PIT 0.85 m-1.85 m. Crumbly, opaline shale (England, 2008)     
This sample is very crumbly, but does not turn to mush when left wet overnight.  Quite abundant, bedding-parallel 

clay flakes have a similar texture to those at 0-0.85 m, but here they tend to show higher interference colours, 

possibly due to coarser flake size. The analysis shown in Table 1 shows high Mg and Ca, and fairly low K content, 

suggesting that the main mineral contributing to the high CEC of this sample is smectite. 

 

1-2 micron spheres are abundant in the scanning electron micrographs, (Figs. PD PIT 0.85-1.85a and b). These are 

most likely opaline silica. Poorly preserved diatoms are similar to those  at 0-0.85 m.  

There are very few foreign clasts. The only one in the section is a 0.1-mm subangular quartz grain. There is no sign 

of zeolites. I missed the calcite detected by XRD. It may be very fine grained. 

 

XRD results (Camuti, 2008): Opaline silica major; Smectite major; Quartz minor; Interlayered clay tr; Calcite tr. 

 
Costeaning has established that the diatomite sequence is at least 6 metres thick. A 20 tonne excavator (Cat 320C) 

with a maximum vertical digging depth of 4.0 metres was used.  A costean at the top of the sequence immediately to 

the south of the small open cut (688793E, 7284352N, WGS84) extended to 4 metres depth and terminated (limit of 

digging depth) in diatomite. 0.00m – 0.30-0.5m comprised approximately 30% soil and 70% diatomite. Samples 

were collected as follows: PD1 0.5-1.5m, PD1 1.5-2.5m and PD1 2.5-4.0m. Samples PD1 0.5-1.5m and PD1 2.5-

4.0m comprised white ‘blocky’ diatomite, i.e. strength and hardness similar ‘blackboard’ chalk, where as PD1 1.5-

2.5m was more friable and powdery.  

 

The south-eastern end of the floor of the small open cut was also costeaned (688835E, 7284370N, WGS84) and 

extended to 3.9 metres vertically and also terminated in diatomite. Samples were collected as follows: PD2 0.0-1.5m, 

PD2 1.5-2.9m, PD2 2.9-3.4m and PD2 3.4-3.9m. The diatomite was white and similar to samples PD1 0.5-1.5m and 

PD1 2.5-4.0m except for the interval PD2 2.9-3.4m – this consisted of an indurated (can be scratched with difficulty 

with fingernail), light tan, fine grained, clay-rich material. When wet and rubbed with pressure the surface of this 

material softened and exhibited plasticity, however this clay component did not expand indicating this unit may be 

dominated by calcium bentonite and lesser opaline silica and kaolinite.  

 

A costean was also excavated within the uppermost sequence of indurated sandstone rubble near (a few metres south 

of costean PD1) the base of its contact with diatomite. Here the indurated sandstone was just loose rubble within 0.3-

0.5 metres of black soil overlying diatomite. 

 

At the time of reporting the full chemical and physical analyses of the samples collected from costeans were not 

completed and these will be reported, along with results of additional costeaning, in the next annual exploration 

report.  
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‘Planet Downs’, small open cut. Costean PD1 located at the top of the diatomite sequence immediately to the south 

of the small open cut (688793E, 7284352N, WGS84) extended to 4 metres depth and terminated (limit of digging 

depth) in diatomite.   

 

 
‘Planet Downs’, Costean PD2 located on south-eastern end of the floor of the small open cut (688835E, 7284370N, 

WGS84), extended to 3.9 metres vertically and also terminated in diatomite. 
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‘Planet Downs’, Costean PD1, diatomite exposed beneath 0.3-0.5metres of topsoil. 

 

 
‘Planet Downs’, Costean PD1, located at the top of the diatomite sequence immediately to the south  

of the small open cut –visible in background. 
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‘Planet Downs’, Costean PD1 extended to 4 metres depth and terminated (limit of digging depth)  

in diatomite.   
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‘Planet Downs’, Costean PD2 located on south-eastern end of the floor of the small open cut   

(688835E, 7284370N, WGS84), extended to 3.9 metres vertically and terminated in diatomite. 

 

 
Diatomite excavated from costean PD2.  
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Costean PD2. The interval 2.9-3.4m consisted of an indurated (can be scratched with difficulty with fingernail), light 

tan, fine grained, clay-rich material. Hammer is resting on pieces of this lithology that are surrounded by white 

diatomite. When wet and rubbed with pressure the surface of the material from this interval softened and exhibited 

plasticity, however this clay component did not expand indicating this interval may be dominated by calcium 

bentonite and lesser opaline silica and kaolinite. 
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‘Bellevue’  
Distance Arcadia Valley Road to ‘Bellevue’ entrance gate, 6.55km west along Dawson Highway. 

 

Dam 1, elevation 272 metres, S24
0
 34’ 09.8”, E 148

0
 50’ 14.4”. Dam wall composed of indurated diatomite and 

black soil scree (refer to analyses of sample BV Dam, Table 10). The diatomite horizon in Dam 1 occurs beneath a 

relatively shallow (guesstimate of 0.5 - 2 metres) black, clayey basalt-derived soil. Nearby diatomite is exposed at 

the surface in low erosional banks. 

 

 

 
‘Bellevue’ Dam 1. Dam wall predominantly composed of indurated diatomite.  

 

Presumably induration has resulted from partial dissolution and subsequent reprecipitation of silica cement within 

the voids of the porous diatomite. The indurated diatomite on ‘Bellevue’ has an absorbency and bulk density 

comparable with other commercial absorbents. Its exceptional qualities are its high SiO2 content (89.5-93.37%) and 

particle strength. A single measurement indicates this diatomite has the potential to become one of the richest 

naturally occurring diatomaceous sources of amorphous SiO2. Amorphous silica is used in many concrete 

formulations to control the alkali-silica reaction. This material may also potentially yield a high plant-available 

silicon fertiliser. The indurated diatomite doesn’t disaggregate in water and therefore it will be able to compete 

directly with calcined diatomite that has been artificially hardened at 450-6000c. This material dried at around 1200c 

will be equivalent to calcined diatomite but at much lower energy cost.  

 

XRD analyses of samples are presented (Appendix) in Camuti, K,. 2008. XRD Mineralogy Report 5 Samples of 

Diatomite and Related Lithologies, Report RNE0801, Lantana Exploration Pty. Ltd.  
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‘Bellevue’, near Dam 1 diatomite is exposed at the surface in low erosional banks. 

 

 

Petrographic and SEM (refer to SEMicrographs appended) studies are presented in England, R., 2008. Petrographic 

Notes for 5 Samples of Diatomite and Related Rock from the Moura-Rolleston area, Central Queensland. Extract 

following 

 

Sample BV DAM. Weakly argillaceous, somewhat porous opaline rock (England, R., 2008) 

This sample is much like PD PIT 0 m-0.85 m. Very minor spotty goethite staining has possibly emanated from flaky 

plant matter. Subangular <0.15-mm clasts of heavily argillised feldspar and of quartz together form <1% of the 

sample.  

 

The XRD analysis indicates major smectite and opaline silica. Chemical analysis (Table 1 in England, 2008) 

indicates that opaline silica predominates over smectite. The silica in this sample is probably derived from diatoms 

but they are very poorly preserved. 

 

A tiny trace of very fine carbonate occurs along one edge of the billet, parallel to bedding. It effervesces with acid 

and seems most likely to be calcite, though perhaps other very fine carbonates could do this. In addition to 

demineralised water, some Perth water used in sample preparation and this could be the source of the calcite. No 

other carbonates were observed in these samples microscopically, but calcite lines were noted in the XRD analyses 

(Camuti, 2008). 

 

XRD results (Camuti, 2008): Opaline silica major; Smectite major; Quartz minor. 
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‘Little Basalt’ 
Entrance gate situated on east side of Arcadia Valley Road approximately 350 metres south of intersection with 

Dawson Highway. Floor of dam (elevation 299 metres [GPS approximate], S24
0
 34’ 32.0”, E 148

0
 53’ 28.6”) behind 

houses contains soft, friable weathered basalt and clay. A scattered pile of diatomite and black soil was on ground 

approximately 350 metres west of dam, presumably transported and dumped from an unknown location.  

 

 

‘Orchid Vale’ 
Entered property via cattle yards situated on the west side of Arcadia Valley Road, approximately 400 metres south 

of it’s intersection with the Dawson Highway. The grass covered area consists of broad, low relief hills and plains 

with few trees. Most exposures were of deep black soil except for some high ground, several hundred metres west 

cattle yards, with widespread outcrops of indurated sandstone and open woodland. This indurated sandstone has 

probably, as observed directly on 'Planet Downs', developed above leached diatomite.  

 

 

Physical and Chemical Properties, EPMS 15363 and 15727 
Mineralogical, Chemical and Physical Properties 

 

Chemical Analyses 
‘Planet Downs’,  

Sample PD SILCRETE* 

Property XRF, ALS Chemex, 

Certificate of Analyses 

BR08040634 
SiO2 %  97.3 

Al2O3%   0.28 

Fe2O3%   2.31 

CaO % <0.01 

MgO % <0.01 

Na2O%  <0.01 

K2O %   0.06 

TiO2%    0.08 

MnO %   0.02 

SO3 % <0.01 

P2O5%  <0.01 

Cr2O3% <0.01 

Pb % <0.01 

ZrO2 % <0.01 

Cd % <0.5 

LOI 
10000C 

 -0.71 

Moisture  

Sample 

Wt., Kg 

 0.39 

Table 7: Chemical Analyses (XRF, ALS Chemex, Certificate  

of  Analyses BR08040634) of Sample PD SILCRETE*.  

 
*Previously described as silcrete (Leu, 2007). Recent petrographic studies (Petrographic Notes for 5 Samples of 

Diatomite and Related Rock from the Moura-Rolleston area, Central Queensland, R. England, 2008) show this 

lithology to be a fine sandstone with colloform quartz cement. It consists of self-supporting angular to subangular 

0.1-0.8 mm quartz clasts cemented by <20-micron cherty quartz, with minor, micron-sized interstitial opal relics.  
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‘Planet Downs’, Sample PD PIT, 0.00m- 0.85m 

Property XRF, ALS Chemex, 

Certificate of Analyses 

BR08040634 

Cement Australia 

Sample PD1, 19/9/07, 

No. 4497 

SiO2 %  87.6 91.21 

Al2O3%   4.95   3.53 

Fe2O3%   1.50   1.42 

CaO %   1.02   1.08 

MgO %   0.73   1.06 

Na2O%  <0.01   0.06 

K2O %   0.25   0.11 

TiO2%    0.30  

MnO % <0.01  

SO3 % <0.01   0.00 

P2O5%   <0.01  

Cr2O3% <0.01  

Pb % <0.01  

ZrO2 % <0.01  

Cd % <0.5  

LOI 
10000C 

  3.58   3.56* 

Moisture  16.18 

Sample 

Wt., Kg 

 0.60  

Table 8: Chemical Analyses (XRF, ALS Chemex, Certificate of  

Analyses BR08040634, Cement Australia Gladstone Laboratory  

Sample No. 4997) of Sample PD PIT, 0.00m-0.85m. *Stated as LOI (tested). 
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‘Planet Downs’, Sample PD PIT, 0.85m-1.85m 

Property XRF, ALS Chemex, 

Certificate of Analyses 

BR06066182 

XRF, ALS Chemex, 

Certificate of Analyses 

BR08040634 

Cement Australia 

Sample PD2, 19/9/07, 

No. 4497 

SiO2 % 76.3 80.7 82.15 

Al2O3% 7.06 7.40   7.43 

Fe2O3%   2.17   2.25   3.39 

CaO %   1.68   0.72   0.66 

MgO %   3.47   2.68   2.68 

Na2O%   0.297   0.11   0.21 

K2O %   0.201   0.26   0.21 

TiO2%    0.23   0.31  

MnO %   0.002 <0.01  

SO3 %   0.021 <0.01   0.03 

P2O5%    0.01  <0.01  

Cr2O3%   0.018 <0.01  

Pb %   0.002 <0.01  

ZrO2 % <0.001 <0.01  

Cd %  <0.5  

Moisture   20.47 

LOI 
10000C 

  6.79  5.53   5.25* 

Sample 

Wt., Kg 

  0.53  0.59  

Table 9: Chemical Analyses (XRF, ALS Chemex, Certificate of Analyses BR06066182  

and BR08040634, Cement Australia Gladstone Laboratory Sample No. 4997) of Sample  

PD PIT, 0.85m-1.85m. *Stated as LOI (tested). 
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                                                               ‘Bellevue’ Sample BV DAM 

Property XRF, ALS Chemex, 

Certificate of Analyses 

BR06066182 

XRF, ALS Chemex, 

Certificate of Analyses 

BR08040634 

Cement Australia 

Sample BVTD, 

19/9/07, No. 4497 

Cement Australia 

Sample BVSN, 

19/9/07, No. 4497 

SiO2 % 89.5 91.6 93.37 92.16 

Al2O3%   3.32   3.16   2.96   3.39 

Fe2O3%   0.80   1.12   0.99   1.12 

CaO %   0.24   0.48   0.52   1.12 

MgO %   0.29   0.28   0.36   0.38 

Na2O%   0.13 <0.01   0.09   0.11 

K2O %   0.252   0.17   0.09   0.11 

TiO2%    0.04   0.14   

MnO %   0.013 <0.01   

SO3 % <0.001 <0.01   0.00   0.00 

P2O5%    0.021  <0.01   

Cr2O3%   0.011 <0.01   

Pb % <0.001 <0.01   

ZrO2 % <0.001 <0.01   

Cd %  <0.5   

Moisture   14.68 10.74 

LOI 
10000C 

  3.12  3.05   5.25*   5.25* 

Sample 

Wt., Kg 

  0.43  0.32   

Table 10: Chemical Analyses (XRF, ALS Chemex, Certificate of Analyses BR06066182 and BR08040634, Cement 

Australia Gladstone Laboratory Sample No. 4997) of Sample BV Dam =BVTD=BVSN. *Stated as LOI (tested). 

 

 

Inferred Resource ‘Planet Downs’ and ‘Bellevue’ 
Based on observed exposures and topographic data it is reasonable to postulate that the depositional environment of 

the diatomite may have comprised a shallow basin that extended from at least the small open-cut on ‘Planet Downs’ 

to exposures south of Dam 2 on ‘Bellevue’. Notwithstanding some subsequent losses to erosion, the holder predicts 

that a continuous horizon of diatomite extends, from the open-cut on ‘Planet Downs’, south beneath the Dawson 

Highway and through to the dams on ‘Bellevue’, a lateral distance of around 4,000 metres. The area defined by 

known exposures (Figure 4) extends 4.3 x 4.08 kilometres, 17,500,000 square metres. Geologic, topographic and air 

photo interpretation indicates the diatomite deposits extend well beyond the boundaries of observed exposures.  

 

Costeaning has established that this diatomite sequence can be at least 6 metres thick suggesting an inferred resource 

of tens of millions of tonnes.  
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Cement Australia Pty. Ltd, Broad Specifications for Silica Corrective, EPMs 15363, 15727 & 15728   
Giuseppi Strati, Procurement Specialist, Cement Australia Pty. Ltd. stated prospective material must have a  

(SiO2/[ Al2O3 + Fe2O3]) of >5 (preferably 10) and have a total alkali content (Na2O +0.66* K2O ) of <1% (preferably 

<0.5%), MgO content should be <1% and chloride <1%.  

 

 
‘Planet Downs’,  

Sample PD SILCRETE 

Property XRF, ALS Chemex, 

Certificate of Analyses 

BR08040634 
(SiO2/[ Al2O3 + Fe2O3])  37.71 

(Na2O +0.66* K2O )  <0.0496 

SiO2 %  97.3 

Al2O3%   0.28 

Fe2O3%   2.31 

Na2O%  <0.01 

K2O %   0.06 

MgO % <0.01 

SO3 % <0.01 

Table 11: Broad Specifications for Silica Corrective, 

Chemical Analyses (XRF, ALS Chemex, Certificate of  

Analyses BR08040634, Cement Australia Gladstone  

Laboratory Sample No. 4997) of Sample PD SILCRETE.  

 

 

      

‘Planet Downs’, Sample PD PIT, 0.00m- 0.85m 

Property XRF, ALS Chemex, 

Certificate of Analyses 

BR08040634 

Cement Australia 

Sample PD1, 19/9/07, 

No. 4497 

(SiO2/[ Al2O3 + Fe2O3])  13.58 18.43 

(Na2O +0.66* K2O )  <0.175 0.133 

SiO2 %  87.6 91.21 

Al2O3%   4.95   3.53 

Fe2O3%   1.50   1.42 

Na2O%  <0.01   0.06 

K2O %   0.25   0.11 

MgO %   0.73   1.06 

SO3 % <0.01   0.00 

Table 12: Broad Specifications for Silica Corrective, Chemical Analyses  

(XRF, ALS Chemex, Certificate of Analyses BR08040634, Cement Australia  

Gladstone Laboratory Sample No. 4997) of Sample PD PIT, 0.00m-0.85m.  
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‘Planet Downs’, Sample PD PIT, 0.85m-1.85m 

Property XRF, ALS Chemex, 

Certificate of Analyses 

BR06066182 

XRF, ALS Chemex, 

Certificate of Analyses 

BR08040634 

Cement Australia 

Sample PD2, 19/9/07, 

No. 4497 

(SiO2/[ Al2O3 + Fe2O3])    8.27   8.36   7.59 

(Na2O +0.66* K2O )    0.429   0.281   0.348 

SiO2 % 76.3 80.7 82.15 

Al2O3%   7.06   7.40   7.43 

Fe2O3%   2.17   2.25   3.39 

Na2O%   0.297   0.11   0.21 

K2O %   0.201   0.26   0.21 

MgO %   3.47   2.68   2.68 

SO3 %   0.021 <0.01   0.03 

Table 13: Broad Specifications for Silica Corrective, Chemical Analyses (XRF, ALS Chemex, Certificate of  

Analyses BR06066182 and BR08040634, Cement Australia Gladstone Laboratory Sample No. 4997) of  

Sample PD PIT, 0.85m-1.85m.  

 

 
                                                               ‘Bellevue’ Sample BV DAM 

Property XRF, ALS Chemex, 

Certificate of 

Analyses 

BR06066182 

XRF, ALS Chemex, 

Certificate of 

Analyses 

BR08040634 

Cement Australia 

Sample BVTD, 

19/9/07          

No. 4497 

Cement Australia 

Sample BVSN, 

19/9/07,             

No. 4497 

(SiO2/[ Al2O3 + Fe2O3])  21.72 21.40 23.64 20.43 

(Na2O +0.66* K2O )  0.296 <0.122  0.149 0.182 

SiO2 % 89.5 91.6 93.37 92.16 

Al2O3%   3.32   3.16   2.96   3.39 

Fe2O3%   0.80   1.12   0.99   1.12 

Na2O%   0.13 <0.01   0.09   0.11 

K2O %   0.252   0.17   0.09   0.11 

MgO %   0.29   0.28   0.36   0.38 

SO3 % <0.001 <0.01   0.00   0.00 

Table 14: Broad Specifications for Silica Corrective, Chemical Analyses (XRF, ALS Chemex, Certificate of 

Analyses BR06066182 and BR08040634, Cement Australia Gladstone Laboratory Sample No. 4997) of Sample BV 

Dam =BVTD=BVSN.  
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                                                               ‘Carramar’ Sample BD CUT, 9 Sample BD C1 Sample BD CAL 

Property XRF, ALS Chemex, 

Certificate of 

Analyses 

BR06066182 

XRF, ALS Chemex, 

Certificate of 

Analyses 

BR08040634 

XRF, ALS 

Chemex, 

Certificate of 

Analyses 

BR06066182 

XRF, ALS 

Chemex, 

Certificate of 

Analyses 

BR06066182 

(SiO2/[ Al2O3 + Fe2O3])    3.61   3.64   4.16   4.40 

(Na2O +0.66* K2O )  0.539   0.399   0.639   0.563 

SiO2 % 67.6 69.8 69.4 69.1 

Al2O3% 14.6 15.10 13.3 12.2 

Fe2O3%   4.13   4.09   3.38   3.5 

Na2O%   0.176   0.01   0.234   0.210 

K2O %   0.55   0.59   0.614   0.535 

MgO %   1.44   1.36   2.08   1.36 

SO3 % <0.001 <0.01 <0.001 <0.001 

Table 15: Broad Specifications for Silica Corrective, Chemical Analyses (XRF, ALS Chemex, Certificate of 

Analyses BR06066182 and BR08040634. ‘Carramar’, Sample BD CUT9, from base of south side of Dawson 

Highway cutting. Listed as CD CUT 9 on ALS Chemex Certificate of Analyses BR06066182.  

 
 

Conclusions and Ongoing Exploration 
The holder of EPMs 15363, 15727 and 15728 has explored and discovered previously unreported commercially 

viable diatomite/opal-CT deposits east of Rolleston, central Queensland, specifically on ‘Bellevue’ (EPMs 15363 

and 15727) and ‘Carramar’ (EPM 15728). Also occurrences of diatomite, in addition to those previously known, 

have been located on ‘Planet Downs’ (EPMs 15363 and 15727). Some of the newly discovered deposits lie 

juxtaposed to the Dawson Highway, a major transport route that services the coalfields and agricultural districts of 

central Queensland. The proximity of the deposits to the Blackwater and Moura mining districts enhances the 

potential of the diatomite to become a significant component in mine rehabilitation (soil amender with high water-

nutrient holding capacity, fast rewetting, high plant-available silicon). Similarly, the same applies to the Emerald 

agricultural district and the coastal sugar cane regions.  

 

The high cation-exchange capacities of some of the deposits suits then to markets currently serviced by zeolitic tuffs.  

 
The deposits on 'Planet Downs' and 'Bellevue' have high SiO2 and low Al2O3 contents and are potential substitutes 

for sand in cement manufacture, a market of tens of thousands of tonnes per annum. The nature of the weathering 

profile predicts consistent high SiO2 and low (leached) Al2O3 contents will be widespread in the upper metreage of 

deposits. Based on observed exposures and topographic data it is reasonable to postulate that the depositional 

environment of the diatomite may have comprised a shallow basin that extended from at least the small open-cut on 

‘Planet Downs’ to exposures south of Dam 2 on ‘Bellevue’. Costeaning has established that this diatomite sequence 

can be at least 6 metres thick suggesting an inferred resource of tens of millions of tonnes.  

 

The diatomite deposits within EPMs 15363, 15727 and 15728 are widespread and on-going exploration is being 

conducted to characterise the various deposits in terms of suitability for the markets identified above.  

 

 

Ongoing Exploration 

Costeaning/drilling is necessary to accurately determine the commercial characteristics of the diatomite deposits. The 

methods and parameters that will define Proven Reserves are: 

• Close spaced (50 metre grid) costeaning (sampling 1 metre vertical intervals) to establish the continuity of 

chemical and physical properties and JORC compliant indicated and measured resources is proposed for the 

coming term.  

• Detailed measurements of absorbency and bulk density. 
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• Collection of samples for XRF chemical analyses (Australian Laboratory Services) to determine SiO2, Fe2O3, 

Al2O3 content, etc. 

• Measurement of cation-exchange capacity and exchangeable cations (Australian Laboratory Services). 

• Lateral and vertical mapping of especially SiO2, Fe2O3 and Al2O3 contents.   

• XRF and mineralogical analyses of samples obtained through costeaning/drilling to classify the various deposits 

in terms of diatom frustule contents (mineral weight and volume percentage determinations will be calculated 

from elemental oxide percentages). 

• Precise mapping of the stratigraphic succession (as fine as 10-30cm vertical intervals) of most deposits to 

determine the variation in weight percentage of diatoms. 

• Accurate determination of the lateral and vertical continuity of the weight percent of diatoms, frustule integrity, 

and gangue (clay, carbonate and iron) content. Determination of diatomite grade thickness. Three dimensional 

mapping and generation of grade thickness contour maps. 

• Test for zeolites in diatomite intervals with a high pyroclastic content.  

• Soluble metal levels, particularly iron determination. 

• Cristobalite content. 

• Refining of overburden/interburden to ore ratios (OB/IB:Ore). It can become uneconomic to excavate when the 

overburden to ore ratio (OB:Ore) exceeds 1.  

 

Continue research and development in order to further commercialise the deposits. 
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      Figure 1: Location of EPMS 15363, 15727 and 15728 
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Figure 2: Warrinilla 8648, 1:100,000 Topographic Map, diatomite exposures, 'Planet Downs' and 'Bellevue' 
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Figure 3: Bauhinia 8748, 1:100,000 Topographic Map, location BD samples 
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Figure 4 (i): Chemical Analyses, Diatomite, EPMs 15363, 15727 and 15728 (XRF, ALS Chemex, Certificate of 

Analyses BR08040634) 
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Figure 4 (ii): Chemical Analyses, Diatomite, EPMs 15363, 15727 and 15728 (XRF, ALS Chemex, Certificate 

of Analyses BR08040634) 
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Figure 4 (iii): Chemical Analyses, Diatomite, EPMs 15363, 15727 and 15728 (XRF, ALS Chemex, Certificate 

of Analyses BR08040634) 
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Gladstone Laboratory 

Analysis Results Sheet 
Distribution List: Andrew Gates, Ted Krapkat, Paul Miller, Date: 19/09/07 

 SAMPLE NUMBER 4997         

 DATE RECEIVED 10/09/2007         

 PROGRAM Sand Sand Sand Sand   

 DESCRIPTION 

    Diatomite      
PD1 

 Diatomite   
PD2 

Diatomite 
BVTD 

Diatomite 
BVSN 

  

 SiO2 (%) 91.21 82.15 93.37 92.16   

 Al2O3 (%) 3.53 7.43 2.96 3.39   

 Fe2 O3 (%) 1.42 3.39 0.99 1.12   

 CaO (%) 1.08 0.66 0.52 1.12   

 MgO (%) 1.06 2.68 0.36 0.38   

 K2O (%) 0.11 0.21 0.09 0.11   

 Na2O (%) 0.06 0.21 0.09 0.11   

 SO3 (%) 0.00 0.03 0.00 0.00   

 LOI (tested) 3.56 5.25 2.84 3.34 
 

 TOTAL 102.03 102.01 101.22 101.73 
 

 Moisture 16.18 20.47 14.68 10.74 
 

Moisture PD1/PD2  
immersed in water 

30.75       
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Analysed By: Kat Peck, Laboratory Co-ordinator: Paul Miller 

 

Samples Analysed by Cement Australia Pty. Ltd. were supplied by the holder of the EPMs.   Essentially 0.5kg 

of grab sample pieces.  
 
-  
Andrew D Gates/CemAust  

15/12/2008 10:42 AM  

To: Giuseppe Strati/CemAust@CEMAUST  

Subject: Planet Downs diatomite 

 

  

 

 

 
Giuseppe,  
 
these are the test results for 4 samples submitted by John.  The results are from XRF testing using our 
normal sand program and should be used as indicative only.  We did not take the samples and cannot 
vouch for them being representative.  We are not NATA certified for this testing.  

 
regards  
Andrew Gates  

Technical Manager  

Manufacturing & Projects  

Cement Australia Pty Ltd 

 
Address:  Landing Road Fishermans Landing  Telephone:  07 4970 1164  

Suburb/Site:  Gladstone  Mobile:  0428 475 173  

PostCode:  QLD 4680  Facsimile:  07 4970 1162  

Web:  http://www.cemaust.com.au Email:  
Andrew.Gates@cemaust.com

.au 
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Original Message -----  

From: Dan.Taylor@cemaust.com.au  

To: pyroj@burcom.com.au  

Cc: Giuseppe.Strati@cemaust.com.au  

Sent: Tuesday, May 13, 2008 11:24 AM 

Subject: Diatomite 

 

 
Hi John  

 
I had a meeting with my boss this morning and diatomite came up. All of the final tests have been done at the East 

End limestone mine and it is now quite clear what our requirements are in the future.  

 
I'm advised that we will need approximately 25 KT PA of product starting in early to mid 2009. This is good as 

product will not need to go through Calliope and we will not be subject to the road usage limitations. EE will be able 

to store a full years requirement meaning an annual mining and trucking campaign I guess.  

 
Can you let me know if this is possible and if so how much you think it will cost us.  
Look forward to receiving your earliest possible response.  

 
Regards  

 
Dan  

Dan Taylor  

   

Group Procurement Manager  

Cement Australia Procurement  

Cement Australia Pty Ltd 

 
Address:  Lvl 2 Cement Aust House 40 McDougall St  Telephone:  +61 7 3335 3058  
Suburb/Site:  Milton  Mobile:  0421 583 851  
PostCode:  QLD 4064  Facsimile:  +61 7 3335 3233  

Web:  http://www.cemaust.com.au  Email: Dan.Taylor@cemaust.com.au 
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Samples Sent for Petrographic and XRD Analyses 
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           PD Silcrete 

 

 

 
PD Silcrete 
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PD PIT 0.00m – 0.85m 

 

 

 
PD PIT 0.00m – 0.85m 
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             PD PIT 0.85m – 1.85m 

 

 

 
PD PIT 0.85m – 1.85m 
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BV DAM 

 

 

 
BV DAM 
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BD CUT 9 

 

 

 
BD CUT 9 
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PETROGRAPHIC NOTES FOR 5 SAMPLES 

OF DIATOMITE AND RELATED ROCK  

FROM THE MOURA-ROLLESTON AREA,  

CENTRAL QUEENSLAND 

 

Prepared for Michael Leu, 

 

Sample List 

 

PD Silcrete  (Planet Downs)  

PD PIT 0 m-0.85 m   

PD PIT 0.85 m-1.85 m   

BV DAM     

BD CUT9 (Bauhinia Downs) 

    

 

 

 

This report consists of a Word document file and linked Billet Photographs 

in a subfolder called “Billet Photographs”* which should be kept in the same 

folder as the document file. It may be best to keep the document file and 

subfolder of photographs in their own separate folder so that they don’t get 

separated.   

Click or press Ctr-Click on the links to view the relevant Billet Photograph.  

The photographs were taken through the slide before the billets were cut 

off, and have a similar appearance to sawn and flat-ground billets viewed under 

a hand lens.  

A small Excel file,  Scale.xls  is included. It calculates the distance between 

two cursor locations on the Billet Photograph if the scale of the photograph (given 

in the headings) is entered. 

 
*Not accessible in Combined Annual Report EPMs 15363, 15727 and 15728 for Period Ending 15

th
 October 2008 

 

PD Silcrete. (Sandstone).  

   

 The Billet Photograph shows that this is actually a fine sandstone with 

colloform quartz cement. It consists of self-supporting angular to subangular 

0.1-0.8 mm quartz clasts cemented by <20-micron cherty quartz, with minor, 

micron-sized interstitial opal relics that lower the aggregate RI somewhat 

variably in colloform zones arranged concentrically around the clasts. The 

quartz clasts are lightly strained, and many have fairly low-density, high-T 

two-phase fluid inclusions suggesting that they are derived from granitic rocks 

or less likely, high-T hydrothermal sources. Rare heavy minerals are 0.2-mm 
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tourmaline (dark grey in the Billet Photograph) and 0.1-mm leucoxene, and 

<50-micron broken prismatic to rounded zircon and mainly angular rutile. 
 

The prominent minor <5-mm spots (Billet Photograph(2170,1670)) have central 

<2.5-mm roughly spherical  zones in which quartz has syntaxially overgrown 

the original clasts, leaving only minor voids and no interstitial colloform 

quartz. In a peripheral zone about a mm thick, interstitial opal or colloform 

quartz has also been leached, but there are no overgrowths, and interstices 

between the quartz clasts are now void. The brownish colour in these zones 

(Billet Photograph(2110,1540)) is mainly an artefact of sample preparation: 

submicron iron and goethite particles from the lap, deposited in the voids by 

water. 

Crystallisation of overgrowth quartz in the middle of the spots was 

evidently rapid enough to cause silica undersaturation in the peripheral zone. 

XRD results (Camuti, 2008): Quartz dominant; Interlayered clay tr; 

Feldspar tr/minor. 

 

 

 It’s hard to argue against a model in which sand was blown or washed 

into the lake where the diatoms were living. This event may have put an end to 

the local ecosystem. 

 

 

PD PIT 0 m-0.85 m. Diatomaceous cherty shale.  

 

Billet Photograph. Scale 50.3 pixels/mm. 

 This sample is quite coherent compared with the one from 0.85-1.85 m. 

The motley appearance at the top left of the Billet Photograph is due to patchy 

uptake of epoxy by the porous rock. 

 Quite abundant < 100 x (10-20) micron clay flakes strongly aligned in 

the bedding give only low interference colours with only minor, more 

birefringent flakes. XRD analysis (Camuti, 2008) indicates that smectite and 

opaline silica are the two major components of the sample, with minor mixed-

layer clay (illite-smectite?) present.  Moderately abundant ?tubular diatoms 

can be as large as 300x20 microns, but most appear to be shorter. They may 

be fragmented and their tubes filled up. The rock may be roughly half clays 

and half opal of some kind.  

 <0.1-mm quartz clasts are <<1% of the rock. There are no obvious 

zeolitised glass shards here, but these may be localised in tuff beds. 

 The odd <5-mm goethised flake (Billet Photograph(2060,680)) was 

possibly plant material. Much less obvious, similar-shaped bodies may also 

have been flaky plant matter (Billet Photograph(2300,975)). 
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 Scanning electron micrographs, Fig. PD PIT 0 m-0.85 m a and b, show 

quite abundant 2-4 micron spheres that are probably silica. They are an order 

of magnitude larger than the evenly stacked silica spheres that give gem opal 

its colours (see PIRSA web site in references). I have shown them to 

micropalaeontologist Peter Jones at ANU, who says they are definitely 

inorganic, not bugs. His friend Patrick de Decker suggests they are zeolite, but 

the analyses favour silica. No zeolite peaks were found in the XRD (Camuti, 

2008). 

XRD results (Camuti, 2008): Opaline silica dominant; Smectite major; 

Quartz minor; Interlayered clay minor; Calcite minor. 
 

 
Fig. PD PIT 0 m-0.85 m a. Scanning electron micrograph showing plates up to 10 microns across and 
almost as abundant 2-4 micron spheres, probably silica. 
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Fig. PD PIT 0 m-0.85 m b. Scanning electron micrograph. Detail from the central part of Fig. PD PIT 0 m-
0.85 m a,  showing a 4-micron sphere with an ulcer-like feature. 
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PD PIT 0.85 m-1.85 m. Crumbly, opaline shale.     

 

Billet Photograph. Scale 80 pixels/mm. 

 This sample is very crumbly, but does not turn to mush when left wet 

overnight. The dark cracks in the Billet Photograph developed during sample 

preparation. The motley appearance at the top left of the Billet Photograph is 

due to patchy uptake of epoxy by the porous rock.  

Quite abundant, bedding-parallel clay flakes have a similar texture to 

those at 0-0.85 m, but here they tend to show higher interference colours, 

possibly due to coarser flake size. The analysis shown in Table 1 shows high 

Mg and Ca, and fairly low K content, suggesting that the main mineral 

contributing to the high CEC of this sample is smectite. 

1-2 micron spheres are abundant in the scanning electron micrographs, 

(Figs. PD PIT 0.85-1.85a and b). These are most likely opaline silica. 

Poorly preserved diatoms are similar to those at 0-0.85 m.  

 There are very few foreign clasts. The only one in the section is a 0.1-mm 

subangular quartz grain. There is no sign of zeolites. I missed the calcite 

detected by XRD. It may be very fine grained. 

XRD results (Camuti, 2008): Opaline silica major; Smectite major; 

Quartz minor; Interlayered clay tr; Calcite tr. 
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Fig. PD PIT 0.85-1.85(5,50). Bedding-parallel clay flakes, some possibly kaolinite (with low birefringence, 
dark grey), but most show intermediate birefringence (pale grey to yellow). All are strongly aligned in the 
bedding, which has been turned NW-SE to show the birefringence. The analysis in Table 1 suggests that 
the intermediate-birefringence clay is smectite, and this is confirmed by XRD. The largest flakes are 0.1 mm 
across. Transmitted light, crossed polars. Field width 2.9 mm.  2166.jpg. 
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Fig. PD PIT 0.85-1.85a. 1-2 micron spheres of probable opaline silica. 
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BV DAM. Weakly argillaceous, somewhat porous opaline rock.  

 

Billet Photograph. Scale 50.8 pixels/mm. 

 This sample is much like PD PIT 0 m-0.85 m. Very minor spotty goethite 

staining has possibly emanated from flaky plant matter (Billet 

Photograph(1250,1470)). Subangular <0.15-mm clasts of heavily argillised 

feldspar and of quartz together form <1% of the sample.  

The XRD analysis indicates major smectite and opaline silica. Chemical 

analysis (Table 1) indicates that opaline silica predominates over smectite. The 

silica in this sample is probably derived from diatoms but they are very poorly 

preserved. 

 A tiny trace of very fine carbonate occurs along one edge of the billet, 

parallel to bedding. It effervesces with acid and seems most likely to be calcite, 

though perhaps other very fine carbonates could do this. In addition to 

demineralised water, some Perth water used in sample preparation and this 

could be the source of the calcite. No other carbonates were observed in these 

samples microscopically, but calcite lines were noted in the XRD analyses 

(Camuti, 2008). 

XRD results (Camuti, 2008): Opaline silica major; Smectite major; 

Quartz minor. 
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Fig. BV Dam a 
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 Fig. BV Dam b 
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BD CUT9. Diatomaceous shale.  

 

Billet Photograph. Scale 60.3. pixels/mm. 

 This crumbly sample has the most foreign clasts, but also by far the best 

preserved diatoms. 

 Angular clasts of 20-micron to 0.5-mm quartz and totally argillised 20-

250 micron ?feldspar grains each form a couple of percent of the rock. Most of 

the rock is 20-100 micron clay flakes aligned in a fairly strong bedding-plane 

fissility. The flakes produce intermediate to low interference colours. The XRD 

results (Camuti, 2008) indicate dominant smectite and minor kaolinite. 

 The dominant diatoms are cylindrical and look very much like the 

Melosira granulata in the SEMicrograph supplied. The segments present now 

range in length from about 13 to about 30 microns, with a width about half of 

this (Fig. BD CUT9(13,28)). When living, they form long strands of cylinders, as 

if strung along the cylinder axes. The strands tend to break up when the 

organisms die. The accepted name for Melosira granulata is Aulacoseira 

granulata. 

Bigger but much less common diatoms up to 350x40 microns are also 

cylindrical though possibly tapered, with chambers up to 20 microns thick 

(Fig. BD CUT9(23,41)). They don’t seem to correspond to any of the diatoms in 

the copies of published material sent to me. 

XRD results (Camuti, 2008): Smectite dominant; Kaolin minor; Quartz 

minor. 

 

 The lack of opaline silica XRD peaks for this sample suggests that the 

silica in the diatoms is amorphous. 
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Fig. BD CUT9 (13,28). Cylindrical Melosira granulata(?), the dominant diatom. Transmitted plane light. Field 
width 0.16 mm. 2163.jpg 
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Fig. BD CUT9 (23,41). Large, chambered diatoms (several plunging steeply) with much smaller, more 
abundant Melosira granulata(?) just visible in a few places.  Transmitted plane light. Field width 0.7 mm. 
2161.jpg 
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Fig. BD CUT9a. Cylindrical Melosira granulata(?) 
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Fig. BD CUT9b. Cylindrical Melosira granulata(?). Detail from the top of Fig. BD CUT9a.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
       Combined Annual Report EPMs 15363, 15727 & 15728   

 
81

� 

CLAY CONTENT 
 

A significant proportion of the bedding-parallel clay flakes produce 

interference colours of an order that is too high for the clays to be kaolinite. 

The XRD results indicate that smectite is the main clay in all samples 

except the sandstone. Low-order interference colours from clays in several 

samples may be due to very fine flake size rather than a low birefringence of 

the clay.  The samples with most of it (PD PIT 0.85-1.85 and BD CUT9) fall 

apart during sample preparation, a sign of expanding clay.   

No zeolites were detected by XRD or optically. Smectite could contain and 

exchange Mg, Ca, Fe, and Na, with less K. The most clay-poor sample, BV 

DAM, has by far the lowest CEC.  

The samples likely to be richest in smectite do not turn to mush when left 

in overnight in water, as might be expected, but they do crumble and  make 

the water turbid. Possibly, the smectite is expanding into the pores without 

completely destroying the opal framework of the rock. It is possible that the 

clay-rich material (which has the highest CEC), would clog filters, but may 

still have some desirable properties. 

 

Clay/(Clay + Opal) percentages from the analyses 

An attempt has been made to roughly estimate the proportions of clay and 

opal (by far the dominant minerals) in the three samples whose analyses 

are shown in Table 1.  
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Table 1. Analyses for three samples. 

Component 
SiO2 

TiO2 
Al2O3 

Fe2O3 

MnO 
MgO 
CaO 
Na2O 

K2O 
SO3  

P2O5 

Cr2O3 

Pb 
ZrO2 

LOI 
 
Exchangeable Cations, 
Meq/100g (% of CEC) 
Ca 
Mg 
Na 
K 
CEC 

PD PIT 0.85-1.85 
76.3 
.023 
7.06 
2.17 
0.002 
3.47 
1.68 
0.297 
0.201 
0.021 
0.01 
0.018 
0.002 
<0.001 
6.79 
 
 
 
17.8 (31.12%) 
34.1 (59.62%) 
<1 (<1.75%) 
4.4 (7.69%) 
57.2 

BV DAM 
89.5 
0.04 
3.32 
0.80 
0.013 
0.29 
0.24 
0.13 
0.252 
<0.001 
0.021 
0.011 
<0.001 
<0.001 
3.12 
 
 
 
14.3 (68.10%) 
5.4 (25.71%) 
1.1 (5.24%) 
<1 (<4.76%) 
21.0 

BD CUT9 
67.6 
0.85 
14.6 
4.13 
0.014 
1.44 
0.69 
0.176 
0.550 
<0.001 
0.020 
0. 019 
<0.001 
0.010 
6.85 
 
 
 
24.4 (51.69%) 
21.5 (45.55%) 
<1 (<2.12%) 
<1 (<2.12%) 
47.2 

 

Since we also know little about the distribution and degree of bonding of 

H2O in this system (where do the clay and opal stop and the water begin?), 

it was considered safer to make calculations on an anhydrous basis. In a 

trial plotting all the oxides against SiO2, (on a Harker Diagram) it became 

clear that Al2O3 is the oxide which forms the best linear trend passing 

through the point at 100% SiO2 and zero for the other oxide. These analyses 

are compared in Fig. 1 with pure kaolinite, and a mixing line between pure 

SiO2 and the (also recalculated as anhydrous) analysis of montmorillonite 

from Montmorillon, France given in Deer et al. (1966). Two of the three 

analyses from Table 1 plot below the mixing line, suggesting that the 

montmorillonites in them are somewhat less aluminous than the 

Montmorillon montmorillonite, especially if kaolinite is also present. The 

results suggest that on an anhydrous basis, if the only clay present is 

montmorillonite: BD Cut9 is about 65-75% montmorillonite; PDPit 0.85-

1.85 is about 30-50% montmorillonite, and Sample BVDam is about 15-

17% montmorillonite. However, if kaolinite is present as well, then the clay 

compositions should lie on a mixing line between kaolinite and smectites 
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that are considerably less aluminous than the Montmorillon example. BD 

Cut9 might be somewhat more than half clays, PDPit 0.85-1.85 about ¼ 

clays, and BVDam very roughly 10% clays, all on an anhydrous basis. The 

clay proportions would be somewhat greater on a hydrous basis, if this were 

possible to calculate. 

 

 

Fig. 1. Al2O3 against SiO2 in wt% on an anhydrous basis. The three analyses in Table 1 are shown in 
red. Plotted in black are the composition of pure kaolinite, and a range of compositions on a mixing line 
between pure SiO2 and the (also anhydrous) analysis of montmorillonite from Montmorillon, France 
given in Deer et al. (1966). 
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