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1. Summary 
 

Vecco’s Debella Project is located 60km North of Julia Creek in North West Queensland. The project 
contains a vanadium and molybdenum resource within the Toolebuc Formation, however minimal 
work has been completed to obtain a full and comprehensive understanding of the geology 
(including the presence of other ‘new economy minerals’).  
 
Vecco proposed a program to develop a new understanding of the geology within the Toolebuc, 
Allaru Mudstone and Wallumbilla Formations which host vanadium, REE, molybdenum and other 
Critical Minerals. Testing to date has been limited generally to assays only on the Toolebuc 
Formation material with a focus on vanadium and molybdenum. 
 
The proposed program included test work to produce a full assay suite of all minerals present 

throughout not only the Toolebuc but also the Allaru and Wallumbilla Mudstone while obtaining a 

deeper understanding of the mineralogy of the formations and native sizing. 

 

2. Introduction 
Location 
The Debella Project (EPM25254) is located 60km North of Julia Creek in North West Queensland (see 
Figures 1 and 2). 
 

 
The project is located north of Julia Creek in Queensland, Australia within map sheets 7258 Millungera 
(1:100,000) and SE54-15 Millungera (1:250,000).  

EPM 25254 is located 60 km north of the township of Julia Creek in Queensland. The Mt Isa Rail 
System is 70km south of the nearest project (Debella) and provides access to Townsville and the Port 
of Abbot Point at Bowen and the Port of Karumba is located 300km north of the Debella project. 

Tenement 

Block 

Holder  Ownership 

Interest  

Grant Date Expiry Date Sub-Blocks 

Debella 

EPM 25254 Vecco Industrial 

Pty Ltd 

100% 8 April 2014 7 April 2024 37 



 
Figure 1 – Debella Project located North of Julia Creek 

 

 
Figure 2 – Project located in the North West Minerals Province 



 

3. Regional Geology 
 

The project is located north of Julia Creek in Queensland, Australia within map sheets 7258 

Millungera (1:100,000) and SE54-15 Millungera (1:250,000). 

Regional Geology 
The Project is situated on the Euroka Ridge, a regional scale feature that separates the 
Carpentaria and Eromanga Basins. The Euroka Ridge is a major Proterozoic basement high 
feature trending northeast between tectonic blocks of the Mt Isa Inlier Eastern Fold belt to 
the Georgetown Inlier. Basement rock comprises coarse metamorphic sediments and 
granites. Towards the centre of the Euroka Ridge, several perpendicular smaller scale ridges 
of the Mt Fort Bowen and Mt Brown-St Elmo ridges are found.  
 
The Carpentaria Basin is comprised of Early Cretaceous to Middle Jurassic age, fluvial to 
shallow marine dominated sediments. The Carpentaria Basin is the northern lateral 
equivalent of the Eromanga Basin (and Surat Basin). The Cretaceous formations drape 
across the basement ridges. The Cretaceous Toolebuc Formation which hosts the Debella 
Vanadium Deposit is an upper marker formation of the stratigraphic sequence. The regional 
stratigraphic sequence of the Carpentaria and Eromanga Basins are shown in Figure 3, 
Regional Stratigraphic Sequence.  
A thin cover of Karumba Basin unconsolidated Quaternary sediments cover much of the region.  
 
Stratigraphy 
The stratigraphic sequence across the project area is summarised below: 

 
 



 
Figure 3 – Regional Stratigraphic Sequence 
 
The Toolebuc outcrops only at the margins of the Carpentaria Basin and flanking structural highs (St. 
Elmo, Mt. Brown & Mt. Fort Bowen ridges) which are orientated north-northwest reflecting the 
underlying Proterozoic basement structural highs. Sub vertical faults have been observed in the 
Toolebuc in quarries near Julia Creek, which are also located parallel to the basin margin. 
 

  



4. Geology of the Prospect 
 
Project Geology 

• Debella is a sedimentary deposit, with the resource hosted in Cretaceous Toolebuc 
Formation. The majority of the ore body is contained within the shallow weathered zone. 
Primary vanadium enrichment occurs in the shale portion of the formation.  

• The Toolebuc formation is composed of banded shelly limestone and shales. It is widely 
distributed and laterally stable across the formation. 

• Depths of the formation range from 16-35m. Thickness is typically between 4.5-7m. 

• The Toolebuc Formation modelling consists of a roof ply (TLBA), two ore body plys (TLBB, 
TLBD) and an inferior floor ply (TLBE).  

 

5. Previous Exploration 
Exploration activities (both historic and those conducted by Vecco) in the area focussed on 
vanadium (with molybdenum as a secondary consideration) within the Toolebuc Formation.  
 
A previous full assay analysis on a Toolebuc drill core composite demonstrated potential for 
additional minerals, including Ce, Dy, Er, Eu, Ga, Gd, Nd, Rb, Pr, Sc and Al (as a possible High Purity 
Alumina). While these minerals were not present in commercial quantities they were present at 
sufficient levels to warrant testing all drill core with a focus on the clays/mudstones. 
 
In summary, previous exploration on the project has consisted of: 

• An extensive review of historic data. 

• 37 core holes (providing sufficient material for this proposed testing program);  

• Assays for target primary target elements; 

• QXRD on 2 samples (1 x oxidised and 1 x fresh) 

• Geological model and JORC Resource for vanadium and molybdeum 

• Desktop review of potential for Ce, Dy, Er, Eu, Ga, Gd, Nd, Rb, Pr, Sc and Al 
 

6. Debella Vanadium Project – Collaborative Exploration Initiative 
6.1 Exploration Rationale 

Minimal information exists on the existence of other metals within the Toolebuc formation, Allaru 
and Wallumbilla Mudstones. Previous Vecco work has identified the existence of REE (Pr and Nd), Al, 
Scandium, Galium, and other “new economy elements” within a few samples on the transition 
between the Allaru/Wallumbilla Mudstones and the Toolebuc.  The mudstone formation has not 
been targeted for systematic sampling/assays previously and the testwork proposed will address this 
gap by using existing drill core to sample and assay, with the aim to identify potential critical mineral 
resources other than vanadium and molybdenum within the area. 
 
In addition, QXRD will address the information gap relating to the quantity and distribution of key 
bulk mineral markers.  Location of these markers in relation to the presence of the new economy 
minerals (listed above) will lead to a better understanding of the geology involved.  In addition, this 
will assist with future development potential as input into potential processing methods. 
 
The sizing analysis and sizing assaying will address the information gap in relation to new economy 
minerals around the variation of sizing across the deposit (which anecdotally is considerable).  The 



sizing analysis will assist in confirming the geological history of the deposit. It will also provide 
additional information about the potential processing options. 
 
The proposed program will test Vecco’s geological concept that: 

1) Additional New Economy Minerals of commercial grade exist within the region within the 
Toolebuc Formation and/or the Allaru and Wallumbilla Mudstones; 

2) Through the development of a geometallurgical model the presence of new economy 
mineral elements and their association with bulk mineralogy can be mapped.  This will assist 
in future exploration by being able to map the bulk mineral assemblages directly to “new 
economy minerals”. 

3) The geometallurgical model will be further enhanced  
4) Ultimately the information gathered will also prove valuable in the development of future 

mineral processing options which in-turn will support additional exploration in the area. 
 
 
6.2  Exploration methods used 
 
6.1 Assays – Full Suite 
It is proposed to reassay existing pulp samples (and new samples taken from existing core where 
required) with an expanded full suite ICP Analysis (or XRF) for Cobalt, Gallium, Germanium, Indium, 
Manganese, Niobium, Rare earth elements, Rhenium, Scandium, etc.   The aim of the program is to 
build on the geoanalytical model and establish the presence of other elements (particularly rare 
earths) by reassaying existing core samples. 

6.1  QXRD (Quantitative Xray Diffraction) 
It is proposed to expand the geochemical model to incorporate mineralogy by conducting QXRD 
(quantitative xray diffraction) on existing samples.  The aim of the analysis is to spatially identify and 
model the bulk mineralogy of the samples. 

6.1  Sizing 
The native sizing of the material has been observed to range from as high as a p80 of mm size down 
to a p80 of <38 microns.  It is proposed to conduct a broader sizing survey to understand the 
variation in the deposit.   

6.1  Assay by Size on Sizing Samples 
The sizing samples will be assayed to provide further insights into the geology of the deposit and the 
deportment within the samples. NB: there are a total of 9 size fractions per sample. 

 
  



6.3  Program undertaken 
 
6.3 Assays – Full Suite 

Conduct a 4 acid digest (4AD) total digest and fusion digest on samples and run for a full suite ICP-
OES and ICP-MS (or XRF) suite elements including Ag, Al, As, Ba, Be, Bi, Ca, Cd, Ce, Co, Cr, Cs, Cu, Dy, 
Er, Eu, Fe, Ga, Gd, Ge, Hf, Ho, In, K, La, Li, Lu, Mg, Mn, Mo, Na, Nb, Nd, Ni, P, Pb, Pr, Rb, Re, Sb, Sc, S,  
Si, Sm, Sn, Sr, Ta, Tb, Te, Th, Ti, Tl, Tm, U, V, W, Y, Yb, Zn, Zr. 

A report of the percent (ppm) of each element will be issued. 

6.3 QXRD  

QXRD (Quantitative Xray Diffraction) on existing pulp samples to determine the quantitative 
percentages of the mineral species present (as opposed to elemental analysis). For example percent 
Calcite, Percent Silica etc. 

A report will be issued that outlines the bulk mineralogy of each sample on a percentage basis, at 
the 1% or greater level. 

6.3 Sizing 

The testwork will need to be conducted on core samples or chip samples.  A minimum of 100g will 
be required per sample. The procedure will involve taking an initial 100g split and wet screening at 
38 microns.  The +38 micron fraction will be dry screened at 212, 106, 53 and 38 microns.  The -38 
micron fraction will be cyclosized at approx. 28, 20, 14, 10 microns.  The weights will be recorded 
and the proportion of each size fraction reported. 

6.4 Assay by Size on Sizing Samples 

The size fractions from the sizing in 6.1.4 will be submitted for assay for a broad range of elements. 

A report of the percent (ppm) of each element (Ag, Al, As, Ba, Be, Bi, Ca, Cd, Ce, Co, Cr, Cs, Cu, Dy, Er, 
Eu, Fe, Ga, Gd, Ge, Hf, Ho, In, K, La, Li, Lu, Mg, Mn, Mo, Na, Nb, Nd, Ni, P, Pb, Pr, Rb, Re, Sb, Sc, S,  Si, 
Sm, Sn, Sr, Ta, Tb, Te, Th, Ti, Tl, Tm, U, V, W, Y, Yb, Zn, Zr) will be issued. 

Drill hole locations 

 



 

Hole ID Easting 
(m) 

Northing 
(m) 

EOH (m) 

DEB18_07 592357.9 7794088 35 

DEB18_09 592308.1 7793494 31.5 

DEB18_11 592015.8 7792481 31.36 

DEB18_12 592334.3 7792828 28.84 

DEB18_13 592667.8 7793175 25.3 

DEB18_14 592981 7793527 27.95 

DEB18_15 592334.7 7792196 36.75 

DEB18_16 593018.4 7792851 33.57 

DEB18_17 593339.2 7793208 32.63 

DEB18_18 592573.9 7795179 31.67 

DEB18_19 593238.3 7794484 25.7 

DEB18_20 593959.8 7794021 27.8 

DEB18_21 594765 7793383 31.25 

DEB18_22 593398.5 7791875 33.55 

DEB18_32 594753.8 7791941 29.76 

DEB18_33 595395.6 7792637 39.12 

DEB18_35 592246.6 7794830 36.15 

DEB18_36 592600.2 7794511 26.32 

DEB18_37 592931.3 7794186 27.27 

DEB18_38 593310.7 7793871 30.65 

DEB18_39 593654.5 7793549 38.68 

DEB18_40 592933.2 7794824 37.67 

DEB18_41 593626.3 7794223 29.6 

DEB18_42 594320.7 7793592 25.85 

DEB18_43 593984.3 7793253 36.65 

DEB18_44 594378.1 7792924 30.15 

DEB18_45 593651.6 7792883 29.92 

 
 

7. Results 
A range of tests were conducted on existing samples from Vecco’s tenements.  The tests included 

reassaying of samples for a broader list of elements, as well as Quantitative Xray Diffraction (QXRD) 

on samples to understand the bulk mineralogy of the samples across the deposit.  A detailed sizing 

of samples and associated assays was conducted to understand in what size fractions the elements 

of interest were present was also conducted. 

The full BML reports are contained at Annexure A. 

In summary the following observations are noted. 

  



REASSAY SAMPLES 

A total of 307 samples were reassayed for the following elements Ag, Al, As, Ba, Be, Bi, Ca, Cd, Ce, 

Co, Cr, Cs, Cu, Dy, Er, Eu, Fe, Ga, Gd, Ge, Hf, Hg, Ho, In, K, La, Li, Lu, Mg, Mn, Mo, Na, Nd, Ni, P, Pb, Pr, 

Rb, Re, S, Sb, Sc, Se, Si, Sm, Sn, Sr, Tb, Te, Th, Ti, Tl, Tm, U, V, W, Y, Yb, Zn, Zr. 

• Vanadium in the samples ranged up to 4420ppm. 

• Silicon in the samples ranged from 5.6% up to 43.1%. 

• Calcium in the samples ranged up to 39.1%. 

• Aluminium in the sample ranged from 0.9% to 10.3% 

• Iron in the sample ranged from 0.5% to 6.6% 

• Phosphorous in the samples ranged up to 4.9% 

There were a range of rare earth elements present with the following summary elements showing 

this. 

• Cerium in the samples ranged up to 1.07% 

• Lanthanum in the samples ranged up to 492ppm. 

• Niodium in the samples ranged up to 578ppm 

• Ytriium in the samples ranged up to 1319ppm 

Broadly there appears to be a strong association between P and the rare earth elements present. 

 

QXRD 

A total of 307 samples were assayed by QXRD technique to determine the bulk mineralogy present 

in each sample.  The minerals found include: calcite, muscovite, kaolinite, quartz, illite, magnetite, 

chlorite, goethite, albite, montmorillonite, orthoclase, maricite, anorthite, orthoclase, 

hydroxlapatite, glauberite, analcite, orthoclase, hematite, siderite, and bassabite. 

The following outlines a summary of the dominant minerals present. 

• Calcite levels in samples ranged from 0-100%. 

• Muscovite in the samples ranged from 0-39.9%. 

• Kaolinite in the samples ranged from 0-36%. 

• Quartz in the samples ranged from 0-100% 

• Illite in the samples ranged from 31.5% although the majority of samples contained no Illite. 

 

SIZING 

A total of 31 samples were west screened at 38 microns, followed by dry screening the +38 micron 

fraction and cyclosizing the -38 micron fraction to break each sample into various sample 

In 90% of the samples the fines fraction (-38 microns) comprised more than 50% of the sample. 

 

  



ASSAY BY SIZE 

From the total of the 31 samples sized each size fraction was submitted for assay for Ag, Al, As, Ba, 

Be, Bi, Ca, Cd, Ce, Co, Cr, Cs, Cu, Dy, Er, Eu, Fe, Ga, Gd, Ge, Hf, Hg, Ho, In, K, La, Li, Lu, Mg, Mn, Mo, 

Na, Nd, Ni, P, Pb, Pr, Rb, Re, S, Sb, Sc, Se, Si, Sm, Sn, Sr, Tb, Te, Th, Ti, Tl, Tm, U, V, W, Y, Yb, Zn, Zr.  

The following elements were found to broadly track with the mass recoveries for the various size 

fractions Al, Ca, Fe, Mg, Si, V. 

Phosphorous recovery in the main did not track with mass recoveries for the various size fractions 

with more being recovered to the coarser fraction. 

 

8. Interpretation of Results  
Based on the reassaying there is present, in the deposit, a broader range of “New Economy 

Minerals” than was known originally.  This is particularly in the area of rare earth elements where 

there are 1m intervals with significant presence of rare earths identified.  The rare earth elements 

are strongly associated with phosphorus. 

The QXRD analysis has shown the presence of a large proportion of calcite and clay minerals which 

will potentially have down stream affects on processing of both the vanadium and rare earth 

elements. 

The sizing data shows that the phosphorous and rare earth elements are biased towards the coarse 

material.  However, the V and other major elements (Al, Fe, Si) are broadly distributed evenly across 

the various size fractions. 

 

9. Recommendations for Further Work 
Based on the preliminary analysis of the results there appears to be a few aspects of the geological 

model that could be investigated as a part of the next round of activity on the deposit including: 

a) The association between V and the ultrafines particles which on the face of it appears to not 

be associated.  This was unexpected as conventional wisdom for this deposit pointed to the 

clays being associated with the vanadium bearing material.  Alternative sizing techniques 

may provide further insight to this unexpected result.  In addition, SEM examination of 

samples to identify the phases that hold the Vandium and Rare Earth elements may also 

assist this process. 

 

b) The presence of calcite in the bulk mineralogy is likely to be critical to the processing of the 

material and hence the detailed association (or not) of the valuable “new economy” 

minerals with calcite should be investigated.  In addition, as calcite is an acid consumer it 

would be useful to use a Geochemical Diagnostic Leach to see the effect of acid dissolution 

on the extraction of the new economy minerals and the preliminary consumption of acid. 

 

c) Given the association of phosphorous with the rare earth elements it would be useful to 

investigate this association in more detail by seeking to selectively separate P bearing 

material from the balance of the material and then assessing what proportion of the rare 

earth elements come along with the phosphorous.   



10. References 
There are no additional references to this report. 

 

11. Appendices 
The following reports are included in Appendix A: 

• B1828 SOW#6 Assay by size 

• B1828 SOW#6 QXRD Results Report 

• SOW#6 Reassay Samples Results  

 

 


