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Frome Project – Significant exploration 
target zone identified at Erudina Prospect 
Argonaut Resources NL (ASX:  ARE) (Argonaut or the Company), to be renamed Orpheus Uranium Limited, is 
pleased to announce an update on the Erudina prospect, Frome project that is highly prospective for sedimentary-
hosted roll-front and tabular-style uranium mineralisation, located within the Frome Embayment of South Australia, 
Australia, (Figure 1).

Highlights
Erudina Prospect, Exploration Target Zone
• Orpheus has identified a highly encouraging, widespread Exploration Target Zone containing significant uranium

mineralisation at the Erudina prospect, that extends across a 12 km N-S distance by 7 km E-W, comprising
prospective Tertiary sequence stratigraphy located within the Erudina Palaeochannel, (Figure 2).

• Orpheus believes this 12 km strike length Exploration Target Zone warrants immediate infill drilling, preparations
are well underway, planned for the first half of 2024.

Historic drilling results
• Historic drilling results include uranium grades of >1,500ppm equivalent uranium (EqU)1 contained within porous

sands and reducing carbonaceous horizons of the highly prospective Eyre Formation in association with strong
reduction-oxidation ‘redox’ front systems that represent migration of oxidising groundwaters. Orpheus has
inspected historic drill core and these redox processes are visually evident as iron oxide staining within sands of
the Eyre Formation, (Photos 1 to 3).

• Historic results at the Erudina prospect includes:

 ¬ 56 drillholes intersected uranium mineralised intervals with anomalous radiometric values over 100ppm EqU
across a 12 km N-S strike length:

» Eyre Formation comprises anomalous radiometric values of >1,500ppm EqU

» Namba Formation comprises anomalous radiometric values up to 300ppm EqU.

• Significant results of Total Gamma, converted to EqU, for immediate follow-up include:

¬ 0.7m @ 632ppm EqU from 180.55m – ER0048

» incl. 1,495ppm EqU

» at the boundary of oxidised coarse-grained sands, reduced sands and clay of the Lower Eyre Formation

 ¬ 0.9m @ 632ppm EqU from 163.4m – ER0191

» incl. 1,511ppm EqU

» in reduced, medium-grained sands of the Lower Eyre Formation

1  Uranium mineralisation at the Erudina prospect has been indicated from gamma logging conducted by Areva Australia Pty Ltd. 
To date, there has been no Prompt Fission Neutron (PFN) data acquired. Equivalent uranium grades calculated from gamma 
logs are considered reliable for the estimation of uranium grade, however, do not account for the effects of disequilibrium.
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 ¬ 1m @ 504ppm EqU from 163.9m – ER0196

» incl. 1,189ppm EqU

» at the boundary of reduced coarse-grained sands and reduced carbonaceous silts of the Lower Eyre Formation

 ¬ 1.4m @ 231ppm EqU from 158.6m – ER0189

» incl. 516ppm EqU

» in reduced coarse-grained sands of the Lower Eyre Formation

 ¬ 1.3m @ 286ppm EqU from 164.7m – ER0201

» incl. 455ppm EqU

» in reduced carbonaceous clay of the Lower Eyre Formation

• The Frome project covers large portions of the highly prospective Erudina, Curnamona, Frome Downs and Billeroo
palaeochannels; the Billeroo Palaeochannel hosts the Gould Dam Uranium Deposit currently being developed by Boss
Energy Ltd (ASX: BOE).

Detailed Passive Seismic Survey complete highlighting incised palaeochannels
• Orpheus has completed a Detailed Passive Seismic Survey across the Exploration Target Zone at the Erudina prospect.

• A total of 659 Horizontal-to-Vertical-Spectral (HVSR) stations using ten Tromino® seismometers supplied by Resource
Potentials Pty Ltd covered 54 line-kilometres of the Erudina Palaeochannel. The passive seismic technique is capable of
mapping concealed palaeodrainage features and structures as previously proven from the Passive Seismic Orientation
Survey (refer ARE announcement: 9 October 2023).

• Preliminary passive seismic results at the Erudina prospect indicate two parallel, N-S trending palaeovalleys that contain
a deeper incised palaeochannel surrounded by a wider flood and overbank zone, palaeochannels act as migration
pathways for dissolved uranium in groundwaters, (Figure 2).

• Organic matter (OM) is prevalent within the Exploration Target Zone, and has formed from the decomposition of
carbonaceous horizons, as reported in historic drill logs, that appears to have flourished during a freshwater-estuarine
environment within the central N-S zone between the two inferred palaeovalleys, (Figure 2). The OM acts as a reductant
for uranium precipitation.

• Final processing and modelling of the passive seismic data will be complete, early 2023.

• Regional traverses of passive seismic were also conducted at the Curnamona and Sandioota regions.

Next Steps
• Final processing of the Detailed Passive Seismic Survey, interpretation and modelling the palaeotopography surface using

passive seismic and AEM datasets.

• Induced Polarisation Orientation Survey at the Erudina prospect to commence early 2024.

• Stakeholder engagement to obtain land access for advanced exploration activities.

• Rotary mud drilling targeting infill areas within the highly encouraging 12 km Exploration Target Zone at the Erudina
prospect and regional targets planned for early 2024.

Executive Chairman, Mick Billing states: “This is very positive news for the Erudina prospect. Historical drilling 
results demonstrate we are in the right area, and with uranium now reported at US$85/lb, at the right time. We look 
forward to our first drilling campaign on these targets.”
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Figure 1  Frome project, Erudina prospect and uranium deposits, showing Eyre Formation sandstone palaeochannels and the Crocker 
Well Granite Suite which is a uranium-bearing source rock from which oxidised groundwater containing dissolved uranyl species can 
flow through the palaeochannels until it encounters a reducing environment, such as organic matter and pyrite where it can form 
concentrated deposits.

About the Frome Project
The Frome project covers large portions of the highly prospective Erudina, Curnamona, Frome Downs and Billeroo 
palaeochannels; the Billeroo Palaeochannel hosts the Gould Dam Uranium Deposit currently being developed by Boss 
Energy Ltd (ASX: BOE), refer to Figure 1.

Frome Project
Erudina Prospect, Exploration Target Zone
Orpheus has identified a highly encouraging, widespread Exploration Target Zone containing significant uranium 
mineralisation at the Erudina prospect, that extends across a 12 km N-S distance by 7 km E-W, containing prospective 
Tertiary sequence stratigraphy located within the Erudina Palaeochannel. For comparison, the Goulds Dam Uranium Deposit 
extends across an area of approximately 1.4 km N-S and 500 m E-W, refer to scale provided, (Figure 2).
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Historic drilling results include uranium grades of >1,500ppm EqU located within porous sands and reducing carbonaceous 
horizons of the highly prospective Eyre Formation in association with strong redox-front systems that represent migration of 
groundwaters. Orpheus has inspected historic drill core and these redox processes are visually evident as iron oxide staining, 
(Photos 1 to 3). 

Photo 1 shows unaltered sands and silts of the Eyre Formation; Photo 2 shows iron oxide staining representative of strong 
redox processes occurring within the Eyre Formation and Photo 3 shows carbonaceous material, representative of thick 
accumulation of OM that flourished during a freshwater-estuarine environment. 

Palynological and macrofloral evidence indicate that the Early Eocene landscape supported rainforest vegetation, changing 
to forests along floodplains by the Middle Eocene.2 Sediments rich in OM can accumulate uranium over time through 
adsorption with pyrite. Pyrite is commonly present where there is OM, derived from a highly reduced form of sulphur, through 
biogenic processes. The reactivity of pyrite is due to the presence of Fe2+ and sulphide (S-) with adsorption of uranium 
predominately coffinite U(SiO4)1−x(OH)4x and uraninite UO2.3 

56 historic drillholes intersected uranium mineralised intervals with anomalous radiometric values over 100 ppm EqU across 
a 12 km N-S strike length (Figure 2). 68 historic drillholes within the Exploration Target Zone intersected carbonaceous 
material. Orpheus believes this encouraging Exploration Target Zone warrants immediate infill drilling, preparations are well 
underway, planned for the first half of 2024.

2 Source: Callen, R.A., 1990. 1:250,000 Geological Series Explanatory Notes, Curnamona South Australia Sheet SH/54-14. Department of 
Mines and Energy, South Australia.

3 Source: https://www.sciencedirect.com/science/article/abs/pii/S0169136821000767

Photo 1  ER0202_C, 165.5m to 169.5m, Eyre Formation – unaltered silts and sands (left), 
grading into altered; Photo 2. ER0202_C, 169.5m to 173.3m, Eyre Formation – iron oxide 
staining depicting an oxidised roll-front environment from the migration of groundwaters; 
and Photo 3. ER0202_C, 192.8m to 196.4m, Eyre Formation – carbonaceous OM that 
provides a reducing environment. Red outline displaying zone of iron staining indicative of 
redox processes.
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Figure 2  Erudina prospect, 12 km strike length Exploration Target Zone identified from historic drill results of significant uranium 
intersects (EqU converted from downhole Total Gamma) acquired by Areva Australia Pty Ltd, outlining carbonaceous zone and inferred 
palaeochannels and palaeovalleys from the preliminary passive seismic results.
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• Erudina prospect known to host uranium mineralisation largely within basal sand units and carbonaceous horizons of
the Lower Eyre Formation;

• Curnamona region an area that is situated back toward the radiogenic source rocks of the Crocker Well Granite Suite;

• Sandioota region that is situated approximately 12 km northwest of the Goulds Dam Uranium Deposit.

Preliminary passive seismic results at the Erudina prospect indicate two parallel, N-S trending palaeovalleys that contain a 
deeper incised palaeochannel surrounded by a wider flood and overbank zone, palaeochannels act as migration pathways 
for dissolved uranium in groundwaters, (Figure 2). Preliminary passive seismic data for E-W Line 10 (6,491,500 Northing), 
displayed (Figure 4).

Organic matter (OM) is prevalent within the Exploration Target Zone, and has formed from the decomposition of 
carbonaceous horizons, as reported in historic drill logs, that appears to have flourished during a freshwater-estuarine 
environment within the central N-S zone between the two inferred palaeovalleys, (Figure 2). The OM acts as a reductant for 
uranium precipitation.

Final processing and modelling of the passive seismic data will be complete, January 2023.
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Figure 3  Erudina prospect, Section A-B (6,490,500 Northing), schematic section of historic drilling with downhole Total Gamma log
and significant intersects.

Detailed Passive Seismic Survey complete highlighting incised 
palaeochannels
Orpheus has completed a Detailed Passive Seismic Survey across the Exploration Target Zone at the Erudina prospect.

A total of 659 Horizontal-to-Vertical-Spectral (HVSR) stations using ten Tromino® seismometers supplied by Resource 
Potentials Pty Ltd covered 54 line-kilometres of the Erudina Palaeochannel. The passive seismic technique is capable of 
mapping concealed palaeodrainage features and structures as previously proven from the Passive Seismic Orientation 
Survey (refer ARE announcement: 9 October 2023). 

The Detailed Passive Seismic Survey has covered three (3) key target areas to include:

Figure 4  Line 10 (6,491,500 Northing) preliminary section of passive seismic data, Erudina prospect.
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About the Frome Project
The Frome project is comprised of four highly prospective exploration licences in the Frome Embayment area of South 
Australia which is arguably the most prospective region in Australia for sandstone-hosted uranium deposits, (Figure 5). 

The Frome project is located approximately 12 km west of the Goulds Dam deposit held by Boss Energy Ltd who recently 
announced strong infill drilling results (ASX: BOE – announcement 12 September 2023) and two new satellite prospects 
adjacent to Goulds Dam (Billeroo and Sunrise) (ASX: BOE – announcement 28 September 2023)4.

The licences at Frome cover sandstone-bearing palaeochannels that contain groundwater that drains from uranium-bearing 
granite (Figure 1). Previous drilling of these palaeochannels confirms the presence of excellent sandstone aquifers at or near 
the base of the channels. 

Uranium rich source rocks, a permeable sandstone aquifer to carry the oxidised, uranium bearing groundwater, and the 
introduction of a reductant along faults from a lower, hydrocarbon-bearing aquifer are all key technical characteristics 
required in this geological environment for potential economic uranium deposits.

At the Frome project we see the following geological units:

1. The Eyre Formation (that hosts the Honeymoon, Four Mile, Goulds Dam, Jasons, Saffron, Oban deposits) and Namba
Formation (that hosts the Beverley deposit) palaeochannels. These units are contained in the Callabonna Sub-basin of the
Frome Embayment.

2. The underlying Arrowie Basin, which includes the hydrocarbon-bearing Wilkawillina Limestone.

3. The Crocker Well Granite Suite which is an excellent uranium source rock and displays a strong radiometric anomaly
where it outcrops.

4. Faults that cut both the Arrowie Basin sediments and the overlying Eyre and Namba Formations.

Environment, social and governance – stakeholder engagement
Orpheus is committed to its stakeholder commitments and undertake ongoing meetings and discussions with pastoralists, 
station managers and the Traditional Owners.

Tenure
Orpheus holds a 100% interest in four exploration licences for a combined area of 3,037 km2. The Frome project is 
contiguous with Boss Energy Ltd exploration licence that hosts the Goulds Dam Uranium Deposit, situated approximately 
12 km east of the Frome project. Refer to Figure 1.

4 Source: https://bossenergy.com/investors/asx-announcements.
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About Argonaut
Argonaut Resources NL is an Australian Securities Exchange listed exploration company which has received shareholder 
approval to be renamed Orpheus Uranium Limited.The name change is estimated to be complete in January 2024.The 
Company has elected to shift its strategic direction to focus principally on its Australian uranium assets, and has acquired 
and commenced activities on, an extensive suite of highly prospective uranium licences in South Australia and the Northern 
Territory, both jurisdictions which allow uranium mining and processing.

This report is authorised for release by:

Mick Billing 
Executive Chairman

Argonaut Resources NL 

Figure 5  Location map of uranium assets owned by Orpheus located in South Australia and Northern Territory.
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Competent Person Statement
Sections of information contained in this report that relate to Exploration Results were compiled or reviewed by Miss Bethany Lawrence 
BScAppGeol(Hons),MAIG,GIA(Aff),CG(Aff) who is a Member of the Australian Institute of Geoscientists and is a full-time employee of 
Argonaut Resources NL and Orpheus Uranium Limited. Miss Lawrence holds shares in Argonaut Resources NL. Miss Lawrence has 
sufficient experience which is relevant to the style of mineral deposits under consideration and to the activity which she is undertaking 
to qualify as a Competent Person as defined in the 2012 edition of the “Australasian Code for Reporting of Mineral Resources and Ore 
Reserves”. Miss Lawrence consents to the inclusion in this report of the matters based on this information in the form and context in 
which it appears.
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APPENDIX 1

JORC Code, 2012 Edition – Table 1
Section 1 Sampling techniques and data

Criteria JORC Code explanation Commentary

Sampling 
techniques

• Nature and quality of sampling (eg cut 
channels, random chips, or specific 
specialised industry standard measurement 
tools appropriate to the minerals under 
investigation, such as down hole gamma 
sondes, or handheld XRF instruments, etc). 
These examples should not be taken as 
limiting the broad meaning of sampling.

• Include reference to measures taken to 
ensure sample representivity and the 
appropriate calibration of any measurement 
tools or systems used.

• Aspects of the determination of 
mineralisation that are Material to the Public 
Report.

• In cases where ‘industry standard’ work 
has been done this would be relatively 
simple (eg ‘reverse circulation drilling was 
used to obtain 1 m samples from which 
3 kg was pulverised to produce a 30 g 
charge for fire assay’). In other cases more 
explanation may be required, such as 
where there is coarse gold that has inherent 
sampling problems. Unusual commodities 
or mineralisation types (eg submarine 
nodules) may warrant disclosure of detailed 
information.

Sampling techniques have been sourced from historic Company open 
file reports. Only those that are considered Material to the Public Report 
have been listed. Orpheus has not undertaken any sampling or assaying 
of materials. Refer to section “Exploration done by other parties” for full 
company and tenure references.

• Areva (2004 – 2014). Drillholes were geophysically logged using 
downhole methods, gamma, resistivity, S.P and neutron. Cuttings from 
drillholes were collected systematically every 2m during circulation 
using a shovel. Chip trays and 250g samples were collected. Cutting 
samples of representative drillholes and one diamond core drillhole 
were submitted to the South Australian Government Core Library.

Drilling 
techniques

• Drill type (eg core, reverse circulation, 
open-hole hammer, rotary air blast, auger, 
Bangka, sonic, etc) and details (eg core 
diameter, triple or standard tube, depth of 
diamond tails, face-sampling bit or other 
type, whether core is oriented and if so, by 
what method, etc).

Drilling techniques have been sourced from historic Company open 
file reports. Refer to section “Exploration done by other parties” for full 
company and tenure references.

• Areva (2004 – 2014). Rotary Mud drilling and Diamond Coring was 
conducted. Drillholes were geophysically logged using downhole 
methods, gamma, resistivity, S.P and neutron. 

Drill sample 
recovery

• Method of recording and assessing core 
and chip sample recoveries and results 
assessed.

• Measures taken to maximise sample 
recovery and ensure representative nature 
of the samples.

• Whether a relationship exists between 
sample recovery and grade and whether 
sample bias may have occurred due to 
preferential loss/gain of fine/coarse material.

• Drilling was of Rotary Mud method and Rotary Mud-Diamond Tails.

• Limited records of drill sample recovery from Company open file reports 
suggest that recovery is at times poor due to unconsolidated sands. 
Diamond coring and hole twinning was undertaken locally to overcome 
this.

Logging • Whether core and chip samples have been 
geologically and geotechnically logged to a 
level of detail to support appropriate Mineral 
Resource estimation, mining studies and 
metallurgical studies.

• Whether logging is qualitative or quantitative 
in nature. Core (or costean, channel, etc) 
photography.

• The total length and percentage of the 
relevant intersections logged.

• Lithological logging and geophysical logging sourced from historic 
Company open file reports was used in the preparation of this Public 
Report.

• Logging comprised lithological logs and geophysical logs from Rotary 
Mud drillholes and of Diamond core. Downhole geophysics was largely 
constrained to gamma, resistivity and S.P and were mostly run the 
entire length of the drill hole, provided in a profile alongside lithological 
logging.

• Orpheus considers logging to be representative of downhole 
conditions.

• This data has not been used to support Mineral Resource estimation, 
mining or metallurgical studies.
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Criteria JORC Code explanation Commentary

Sub-sampling 
techniques 
and sample 
preparation

• If core, whether cut or sawn and whether 
quarter, half or all core taken.

• If non-core, whether riffled, tube sampled, 
rotary split, etc and whether sampled wet 
or dry.

• For all sample types, the nature, quality and 
appropriateness of the sample preparation 
technique.

• Quality control procedures adopted for 
all sub-sampling stages to maximise 
representivity of samples.

• Measures taken to ensure that the sampling 
is representative of the in situ material 
collected, including for instance results for 
field duplicate/second-half sampling.

• Whether sample sizes are appropriate to the 
grain size of the material being sampled.

• Refer to sampling techniques.

Quality of 
assay data and 
laboratory tests

• The nature, quality and appropriateness 
of the assaying and laboratory procedures 
used and whether the technique is 
considered partial or total.

• For geophysical tools, spectrometers, 
handheld XRF instruments, etc, the 
parameters used in determining the analysis 
including instrument make and model, 
reading times, calibrations factors applied 
and their derivation, etc.

• Nature of quality control procedures 
adopted (eg standards, blanks, duplicates, 
external laboratory checks) and whether 
acceptable levels of accuracy (ie lack of 
bias) and precision have been established.

• Quality of geophysical logging data is considered to be appropriate for 
exploration analysis. Geophysical logs (Total Gamma) are considered 
reliable for the estimation of equivalent uranium (EqU) grade.

 ¬ Areva (2004 – 2014). Geophysical logging companies Borehole Wireline 
and Geoscience Associates were contracted to run geophysical 
tools. No further information on calibration is available in the historic 
reports. Geophysical logging contractors are required to calibrate their 
instruments routinely and have a high standard of QAQC on data. 
Results are considered to be appropriate for exploration analysis.

Verification of 
sampling and 
assaying

• The verification of significant intersections by 
either independent or alternative company 
personnel.

• The use of twinned holes.

• Documentation of primary data, data entry 
procedures, data verification, data storage 
(physical and electronic) protocols.

• Discuss any adjustment to assay data.

• Verification of sampling and assaying is largely not reported in the 
historic Company open file reports. Few samples were assayed due to 
recovery issues and the geophysical logs (Total Gamma) are considered 
reliable for the estimation of equivalent uranium grade.

Location of data 
points

• Accuracy and quality of surveys used to 
locate drill holes (collar and down-hole 
surveys), trenches, mine workings and 
other locations used in Mineral Resource 
estimation.

• Specification of the grid system used.

• Quality and adequacy of topographic 
control.

• The grid system for exploration data compiled by Orpheus for the 
Frome Project is:

 ¬ Datum: Geodetic Datum of Australia 94 (GDA94)

 ¬ Projection: Map Grid of Australia (MGA)

 ¬ Zone: Zone 54

• Collar locations have been sourced from historic Company open file 
reports and have been georeferenced to this datum. Drill hole locations 
were determined using a handheld GPS Garmin GPSmap 60CS with 
an accuracy of 10 m.

Data spacing 
and distribution

• Data spacing for reporting of Exploration 
Results.

• Whether the data spacing and distribution 
is sufficient to establish the degree of 
geological and grade continuity appropriate 
for the Mineral Resource and Ore Reserve 
estimation procedure(s) and classifications 
applied.

• Whether sample compositing has been 
applied.

• Areva (2004 – 2014). Drilling across the Erudina Paleochannel was 
conducted on a grid spacing of 1,000m (N-S) and 800m (E-W) with infill 
drillholes between 100m and up to 20m (E-W).
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Criteria JORC Code explanation Commentary

Orientation of 
data in relation 
to geological 
structure

• Whether the orientation of sampling 
achieves unbiased sampling of possible 
structures and the extent to which this is 
known, considering the deposit type.

• If the relationship between the drilling 
orientation and the orientation of key 
mineralised structures is considered to have 
introduced a sampling bias, this should be 
assessed and reported if material.

• Fault and fracture zones are believed to be pathways for reductant 
fluids and/or gasses to concentrate uranium mineralisation as well 
as forming horst and graben features where embayments of Tertiary 
sediments and redox traps may occur.

• The MacDonald Fault, Wertaloona Fault and the Arrowie Fault Zone to 
the west are major ~north-south trending structural corridors that mark 
the western margin of the Frome Embayment and the Flinders Ranges.

• Drilling completed by Areva identified that the Poontana Fault Zone has 
a structural control on uranium mineralisation hosted by the Erudina 
Palaeochannel. 

• The proposed mineralisation is expected to be horizontal, and drilling 
has been vertical, so therefore there is no bias from the deposit scale 
expected. The vertical structural controls relate more to fluid transport 
than deposition.

Sample security • The measures taken to ensure sample 
security.

• None recorded.

Audits or 
reviews

• The results of any audits or reviews of 
sampling techniques and data.

• A review of the sampling techniques and data has been conducted by 
Orpheus. This has generated a number of sedimentary-hosted uranium 
targets within the project area and provides key areas that are drill 
ready to test for uranium mineralisation. 

Section 2 Reporting of Exploration Results
(Criteria listed in the preceding section also apply to this section.)

Criteria JORC Code explanation Commentary

Mineral 
tenement and 
land tenure 
status

• Type, reference name/number, location 
and ownership including agreements or 
material issues with third parties such as 
joint ventures, partnerships, overriding 
royalties, native title interests, historical 
sites, wilderness or national park and 
environmental settings.

• The security of the tenure held at the 
time of reporting along with any known 
impediments to obtaining a licence to 
operate in the area.

• The Frome Project is located within the Frome Embayment of 
South Australia and comprises four granted and contiguous mineral 
exploration licences, 100% owned by Trachre Pty Ltd (Trachre 
is a 100% subsidiary of Orpheus Uranium Limited). Exploration 
licences include:

 ¬ EL 6554 Frome Downs

 ¬ EL 6555 Curnamona

 ¬ EL 6703 Erudina

 ¬ EL 6900 Billeroo

• The Frome Project overlaps two native title determination areas 
registered to the Adnyamathanha Traditional Lands Association 
(Aboriginal Corporation) RNTBC.

• The Frome Project overlaps a number of pastoral properties, including 
Curnamona, Erudina, Frome Downs, Billeroo West, Martins Well, 
Wertaloona, Willippa and Wirrealpa.

• There are no known impediments to obtaining a licence to operate in 
the area.
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Exploration done 
by other parties

• Acknowledgment and appraisal of 
exploration by other parties.

Mineral company exploration reports have been sourced from the South 
Australian Geological Database, SARIG. Those reports submitted and 
received by the Department would have been approved through the Ministerial 
Guideline for submitting mineral exploration reports. All historic Company open 
file reports are publicly available from the online SARIG website. 

Historic exploration led to the discovery of the nearby Goulds Dam 
Uranium Deposit and recognition of anomalous radioactivity within 
sediments of three significant palaeochannel systems: Erudina, 
Curnamona and Billeroo.

A summary of historic exploration for uranium conducted across the Frome 
Project comprises the following:

• Eric A Rudd Pty Ltd, SML 267 (1969). 

• Mines Administration Pty Ltd, SML 495 (1970 – 1971). 

• Mines Administration Pty Ltd, SML 531 (1971). 

• Petrocarb Exploration NL and Esso Australia Ltd, SML 579 
(1971 – 1972). 

• Pacminex Pty Ltd and Esso Australia Ltd, SML 544 (1971 – 1973). 

• Mines Administration Pty Ltd, EL 254 (1976 – 1978). 

• Marathon Petroleum Australia Ltd, EL 337 (1977 – 1978). 

• BHP Minerals Ltd, EL 1738 (1991 – 1992). 

• Afmeco Mining and Exploration Pty Ltd (subsequently renamed Areva 
Resources Australia Pty Ltd - Areva), EL 3167/4234, EL 3168/4235 
and EL 3169/4236 (2004 – 2014). Exploration was focused on the 
southern end of the Frome Embayment, for possible economic buried 
sedimentary uranium mineralisation hosted by Tertiary palaeochannel 
sands of the Callabonna Sub-basin, with focus on the Erudina 
Palaeochannel Prospect where it transects adjacent to the Poontana 
Fault Zone. Exploration was substantial and to summarise comprised:

 ¬ Acquisition of ground gravity and airborne electromagnetic (AEM) 
surveys, to investigate the distribution of sediments and palaeodrainage 
features in what Areva considered were previously under-explored areas, 
such as particular zones along the Erudina Palaeochannel where the 
sediments had not yet been tested by drilling.

 ¬ A rotary mud drilling and wireline geophysical well logging campaign was 
conducted to test AEM and gravity targets. Several drillholes intersected 
Eyre Formation sands. Comparing the total sand thickness in each hole 
with the residual gravity anomaly map showed that sand thickness tends 
to increase where residual gravity values decrease. In EL 3168, ground 
gravity data appeared to be more reliable than AEM data to help locate 
channel sands.

 ¬ Radiometric anomalies were observed in both the Namba and Eyre 
Formations. More than 75 drillholes (located within the Frome Project 
area) intersected mineralised intervals with anomalous radiometric values 
(above 100ppm EqU). Radiometric anomalies in the Eyre Formation 
comprised values >1,500ppm EqU at the boundary between sands and 
organic clays, in association with strong redox processes. This area, the 
Erudina Palaeochannel Prospect was designated as a priority target for 
exploration programs.

 ¬ Further drilling programs of rotary mud and diamond coring were 
conducted. Within the Frome Project area, Areva drilled 325 holes for 
total depth of 58,064m, average hole depth was 178m. 

 ¬ The Erudina Palaeochannel was found to display a quite complex shape 
that correlates well with AEM. Areva determined that the higher induction 
subsurface zones that had been originally targeted using the AEM data 
may not necessarily be related to lithological variations but may be 
related to salinity variations of the water table below modern drainages.

 ¬ On EL 3168, a correlation was found between sand thickness and 
residual gravity lows, but further drilling was needed to confirm this 
relationship. Areva concluded that it is probably more difficult to identify 
palaeochannels on EL 3167 and EL 3168 using ground gravity surveys, 
because of the low density contrast between Tertiary sediments and 
underlying Cretaceous or Cambrian sedimentary formations.

 ¬ Further details on Areva’s AEM surveys, refer to section “Other 
substantive exploration data”.

• Cauldron Energy Ltd, Uranium Equities Limited and Scimitar Resources 
Ltd, EL 3388/4608, EL 3392/4612, EL 3410/4613, EL 4507 and EL 
4558 (2005 – 2012). 

• Paladin Energy Minerals NL, Deep Yellow Limited and Manhattan Corp 
Limited (Siccus Joint Venture) EL 3288 & EL 4527 (2005 – 2014). 
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• Deposit type, geological setting and style of 
mineralisation.

• The Frome Project is located in the southwestern region of the Frome 
Embayment of the Callabonna Sub-basin, bound to the east, west 
and south by the Barrier, Flinders and Olary Ranges, respectively. 
Exploration is targeting sandstone-hosted roll-front and tabular 
deposits, similar to the nearby Beverley, Four Mile, Honeymoon, Goulds 
Dam, Jasons, Saffron and Oban uranium deposits.

• Tertiary stratigraphic units that host uranium mineralisation includes:

 ¬ Eyre Formation (Eocene); economic uranium mineralisation has been 
encountered in sands of the Eyre Formation at Four Mile, Honeymoon, 
Goulds Dam, Jasons, Saffron and Oban; and

 ¬ Namba Formation (Miocene); economic uranium mineralisation has been 
encountered in sands of the Namba Formation at Beverley. 

• Exploration targets include:

 ¬ Valley-fill Eyre Formation channel sands, as part of a palaeochannel.

 ¬ Valley-fill Eyre Formation channel sands, that extend beyond the 
palaeochannel boundaries (as sheet sand units).

 ¬ Development of secondary, mobile oxidation fronts within reduced Eyre 
Formation sands.

 ¬ Reducing carbonate facies of the Eyre Formation.

 ¬ Reducing carbonate facies of the Namba Formation.

 ¬ Redox boundaries defined by historic drilling.

 ¬ Gamma responses within coarse permeable sediments.

 ¬ Regional targets identified by geophysical datasets (gravity, EM, 
radiometrics).

 ¬ Intersections of palaeochannels with inferred primary regional fault zones 
and secondary fractures zones.

• Currently there are four recognised uranium prospects located within 
the Frome Project: 

 ¬ Erudina Palaeochannel Prospect. Areva conducted exploration 
(drilling) targeting downhole radiometric anomalies observed in both 
the Namba and Eyre Formations. Radiometric anomalies in the 
Namba Formation comprised anomalous values up to 300ppm EqU.  
Radiometric anomalies in the Eyre Formation comprised anomalous 
values of >1,500ppm EqU at the boundary between sand and organic 
clays, in association with strong redox processes. More than 56 drillholes 
intersected mineralised intervals with anomalous radiometric values 
(above 100ppm EqU). 

 ¬ Sandioota Prospect. Drillhole SA0026 (drilled by Areva) penetrated 
anomalous radiometric values at >1,000 cps at the contact of weathered 
basement with overlying clays, with the uranium enrichment interpreted 
as occurring at a permeability transition between two rock types. Assay 
results from the drillhole returned 0.25 m at 148ppm eU3O8 from 
128.1m to 128.35m.

 ¬ Forester Bore Prospect. Marathon drill hole WC14 penetrated 
U-bearing carbonaceous clay of the Namba Formation. Assay results of 
the interval was 66-67.5m @ 520ppm, with gamma log indicating 50ppm 
eU3O8. This discrepancy most likely indicates strong disequilibrium. 

 ¬ One Gum Bore Prospect. Drilling by Areva penetrated anomalous 
radiometric values at >1,000 cps at the contact between weathered 
basement with overlying clays along a possible extension to the Erudina 
Palaeochannel (drill hole SA0009). The uranium enrichment was 
interpreted as occurring at a permeability transition between two rock 
types. Results from the drillhole gamma logs returned 0.3m at 132ppm 
eU3O8 from 125.15 m to 125.45 m. 

• Currently there are seven inferred regional palaeochannels that transect 
the Frome Project:

 ¬ Erudina Palaeochannel

 ¬ North Erudina Palaeochannel

 ¬ Frome Downs Palaeochannel

 ¬ Curnamona Palaeochannel

 ¬ Stickhole Palaeochannel

 ¬ Billeroo Palaeochannel

 ¬ Wyambana Palaeochannel
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Drill hole 
Information

• A summary of all information material to 
the understanding of the exploration results 
including a tabulation of the following 
information for all Material drill holes:

 ¬ easting and northing of the drill hole collar

 ¬ elevation or RL (Reduced Level – elevation 
above sea level in metres) of the drill hole 
collar

 ¬ dip and azimuth of the hole

 ¬ down hole length and interception depth

 ¬ hole length.

• If the exclusion of this information is justified 
on the basis that the information is not 
Material and this exclusion does not detract 
from the understanding of the report, the 
Competent Person should clearly explain 
why this is the case.

• Refer to Appendix 2 of this Public Report that contains relevant drillhole 
information.

Data 
aggregation 
methods

• In reporting Exploration Results, weighting 
averaging techniques, maximum and/or 
minimum grade truncations (eg cutting of 
high grades) and cut-off grades are usually 
Material and should be stated.

• Where aggregate intercepts incorporate 
short lengths of high grade results and 
longer lengths of low grade results, the 
procedure used for such aggregation should 
be stated and some typical examples of 
such aggregations should be shown in 
detail.

• The assumptions used for any reporting of 
metal equivalent values should be clearly 
stated.

• Areva reported summary statistics of grade thicknesses using a cut-off 
grade of 100ppm EqU.

Relationship 
between 
mineralisation 
widths and 
intercept lengths

• These relationships are particularly important 
in the reporting of Exploration Results.

• If the geometry of the mineralisation with 
respect to the drill hole angle is known, its 
nature should be reported.

• If it is not known and only the down hole 
lengths are reported, there should be a 
clear statement to this effect (eg ‘down hole 
length, true width not known’).

• The exploration target depth varies depending on stratigraphy.

 ¬ Target depths in the Namba Formation are expected to be at a depth 
range of approximately 40m to 90m.

 ¬ Target depths in the Eyre Formation are expected to be at a depth range 
of approximately 90m to 160m.

 ¬ The Poontana Fault will be targeted through the use of geophysics and 
drilling and depths are expected to be variable.

 ¬ Palaeochannel sediment thickness and boundaries are expected to 
be variable and will be mapped using a variety of techniques such as 
historic drillhole logging, geophysical methods (AEM, ground EM, gravity, 
passive seismic) and drilling.

 ¬ The deposit style overall is horizontal and drilling is vertical, therefore 
intercept widths reported are close to true width.

Diagrams • Appropriate maps and sections (with scales) 
and tabulations of intercepts should be 
included for any significant discovery being 
reported These should include, but not 
be limited to a plan view of drill hole collar 
locations and appropriate sectional views.

• A plan view of drill hole collar locations has been provided, refer to 
Figure 2.

Balanced 
reporting

• Where comprehensive reporting of all 
Exploration Results is not practicable, 
representative reporting of both low and 
high grades and/or widths should be 
practiced to avoid misleading reporting of 
Exploration Results.

• A review of the historic Exploration Results of work by Areva has been 
conducted by Orpheus. This has generated a number of sedimentary-
hosted uranium targets within the project area and provides key areas 
that are drill ready to test for economic uranium mineralisation.
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Other 
substantive 
exploration data

• Other exploration data, if meaningful and 
material, should be reported including (but 
not limited to): geological observations; 
geophysical survey results; geochemical 
survey results; bulk samples – size 
and method of treatment; metallurgical 
test results; bulk density, groundwater, 
geotechnical and rock characteristics; 
potential deleterious or contaminating 
substances.

• Orpheus will be reliant on several datasets and interpretations beyond 
the drilling data referred to above. Specifically, regional and prospect 
scale AEM and ground gravity surveys.

• Geoscience Australia (2010 – 2011). Geoscience Australia conducted 
a significant regional AEM survey, the Frome Embayment – Murray 
Basin AEM Survey (Frome AEM Survey), that consisted of 32,300 
line km, covering a total area of 95,000 km2, flown between 19 May 
and 2 November 2010. An interpreted palaeovalley GIS package was 
released by Geoscience Australia, accompanied by a Geoscience 
Australia interpretation record summarising the AEM data, processing, 
inversions, interpretation and implications for exploration for uranium 
and other commodities (Roach, et al., 2012).

• Areva (2004 – 2014). Areva flew a TEMPEST AEM survey over their 
licences. Respective totals of 1,259.7, 1,233.3 and 900 line km of AEM 
data were acquired along east-west flight lines spaced 1 km apart, 
using a 110 m sensor height above the ground surface. The recorded 
data was of good quality, and when it was converted to sections 
displaying conductivity depth imagery, it appeared that significant 
buried porous palaeochannel sequences filled by saline groundwater 
were present, although the survey flight line spacing used had 
prevented a precise definition of their boundaries and thickness. Areva 
flew a VTEM AEM survey over the Erudina area. 43 lines oriented E-W, 
line spacing 1,000m, 3 tie-lines, oriented N-S, for 700 line km. The 
VTEM technique was chosen in order to gain a deeper penetration than 
the previous TEMPEST survey that appeared to be quite susceptible to 
high surficial conductivity.

• Areva (2004 – 2014). To achieve better mapping of the Tertiary 
palaeodrainage features, Areva acquired semi-detailed ground gravity 
coverage. A total of 9,061 stations were collected on 500m by 100m grids.

Further work • The nature and scale of planned further 
work (eg tests for lateral extensions or depth 
extensions or large-scale step-out drilling).

• Diagrams clearly highlighting the areas of 
possible extensions, including the main 
geological interpretations and future drilling 
areas, provided this information is not 
commercially sensitive.

• Orpheus are preparing to conduct an infill drilling campaign within the 
Exploration Target Zone at the Erudina prospect defined by Orpheus as 
covering an extensive area of 12 km N-S by 7 km E-W.

• Rotary Mud drilling method will be applied to depths of approximately 
200m.

• Geophysical surveys prior to drilling comprise Passive Seismic and 
Induced Polarisation, designed to define the palaeochannel margins 
in more detail and identify whether there are pyrite concentrations 
associated with roll-front alteration assemblages, respectively.

• In the event of a Mineral Resource, mining methods applicable to 
sedimentary hosted uranium deposits include In-Situ Leach methods 
(ISR), as used at the Beverley, Four Mile and Honeymoon deposits.
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APPENDIX 2
Table of historic rotary mud (RM) and rotary mud-diamond tails (RM-DT) drillholes, 
completed by Areva Australia Pty Ltd.

Hole ID Hole type Max depth (m) Grid Easting Northing RL Prospect

ER0028 RM 246 GDA94_Z54 351026 6488555 103.8 Erudina

ER0043 RM 213 GDA94_Z54 352056 6488875 102.3 Erudina

ER0045 RM 192 GDA94_Z54 353023 6489183 102.8 Erudina

ER0047 RM 242 GDA94_Z54 352789 6489109 101.8 Erudina

ER0048 RM 200 GDA94_Z54 352519 6489023 102.4 Erudina

ER0048 RM 200 GDA94_Z54 352519 6489023 102.4 Erudina

ER0048 RM 200 GDA94_Z54 352519 6489023 102.4 Erudina

ER0048 RM 200 GDA94_Z54 352519 6489023 102.4 Erudina

ER0064 RM 220 GDA94_Z54 352392 6488985 102.8 Erudina

ER0064 RM 220 GDA94_Z54 352392 6488985 102.8 Erudina

ER0090 RM 186 GDA94_Z54 350202 6493498 96 Erudina

ER0090 RM 186 GDA94_Z54 350202 6493498 96 Erudina

ER0091 RM 198 GDA94_Z54 350998 6493451 94.5 Erudina

ER0095 RM 192 GDA94_Z54 354200 6493480 95.2 Erudina

ER0104 RM 192 GDA94_Z54 351825 6497356 88.2 Erudina

ER0112 RM 202 GDA94_Z54 351590 6497384 88.4 Erudina

ER0130 RM 234 GDA94_Z54 355799 6487389 103.8 Erudina

ER0133 RM 192 GDA94_Z54 353403 6491507 97 Erudina

ER0136 RM 184 GDA94_Z54 355803 6491476 99.7 Erudina

ER0137 RM 254 GDA94_Z54 355200 6487280 102.6 Erudina

ER0139 RM 306 GDA94_Z54 355100 6487283 103.8 Erudina

ER0141 RM 188 GDA94_Z54 355586 6487338 105.9 Erudina

ER0144 RM 194 GDA94_Z54 352260 6488956 102.8 Erudina

ER0146 RM 210 GDA94_Z54 352782 6489111 101.7 Erudina

ER0146 RM 210 GDA94_Z54 352782 6489111 101.7 Erudina

ER0147 RM 192 GDA94_Z54 352957 6489173 101.7 Erudina

ER0151 RM 208 GDA94_Z54 350404 6495541 91 Erudina

ER0151 RM 208 GDA94_Z54 350404 6495541 91 Erudina

ER0152 RM 200 GDA94_Z54 351197 6495420 90.5 Erudina

ER0162 RM 186 GDA94_Z54 352602 6491505 99.5 Erudina

ER0168 RM 194 GDA94_Z54 351802 6489500 101.3 Erudina

ER0170 RM 186 GDA94_Z54 352603 6489503 101.6 Erudina

ER0171 RM 188 GDA94_Z54 352998 6489504 102.8 Erudina

ER0171 RM 188 GDA94_Z54 352998 6489504 102.8 Erudina

ER0172 RM 194 GDA94_Z54 353412 6489501 103.2 Erudina

ER0172 RM 194 GDA94_Z54 353412 6489501 103.2 Erudina

ER0174 RM 252 GDA94_Z54 351799 6488495 102.3 Erudina

ER0175 RM 218 GDA94_Z54 352599 6488495 104.9 Erudina
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ER0178 RM 203 GDA94_Z54 352199 6488662 103 Erudina

ER0180 RM 174 GDA94_Z54 354208 6488504 100.2 Erudina

ER0185 RM 210 GDA94_Z54 353208 6489494 100.9 Erudina

ER0186 RM 198 GDA94_Z54 353596 6489497 101.3 Erudina

ER0186 RM 198 GDA94_Z54 353596 6489497 101.3 Erudina

ER0189 RM 191 GDA94_Z54 351805 6490506 100.2 Erudina

ER0189 RM 191 GDA94_Z54 351805 6490506 100.2 Erudina

ER0190 RM 198 GDA94_Z54 352600 6490503 97.9 Erudina

ER0191 RM 204 GDA94_Z54 353401 6490506 100.3 Erudina

ER0191 RM 204 GDA94_Z54 353401 6490506 100.3 Erudina

ER0192 RM 202 GDA94_Z54 354201 6490499 99.5 Erudina

ER0192 RM 202 GDA94_Z54 354201 6490499 99.5 Erudina

ER0193 RM 196 GDA94_Z54 354993 6490495 102 Erudina

ER0195 RM 186 GDA94_Z54 353800 6490499 99.3 Erudina

ER0196 RM 186 GDA94_Z54 352997 6490496 99.7 Erudina

ER0199 RM 192 GDA94_Z54 353597 6490507 99.5 Erudina

ER0201 RM 198 GDA94_Z54 353498 6490506 100.5 Erudina

ER0202_C RM-DT 294.2 GDA94_Z54 355084 6487283 103.9 Erudina

ER0203 RM 192 GDA94_Z54 353302 6490506 101.3 Erudina

ER0206 RM 294.2 GDA94_Z54 355084 6487283 96.3 Erudina

ER0206_C RM-DT 171.4 GDA94_Z54 350214 6493498 96.3 Erudina

ER0209 RM 186 GDA94_Z54 351701 6490495 100.8 Erudina

ER0211_C RM-DT 202.9 GDA94_Z54 352509 6489023 102.6 Erudina

ER0212 RM 174 GDA94_Z54 351004 6492503 92.4 Erudina

ER0215_C RM-DT 197.3 GDA94_Z54 352415 6488995 102.7 Erudina

ER0216 RM 184 GDA94_Z54 353405 6492501 96.3 Erudina

ER0217 RM 192 GDA94_Z54 354204 6492497 96 Erudina

ER0218 RM 184 GDA94_Z54 354999 6492512 96.8 Erudina

ER0220_C RM-DT 183.4 GDA94_Z54 353398 6489503 103.6 Erudina

ER0221 RM 174 GDA94_Z54 353002 6491497 97 Erudina

ER0222_C RM-DT 195 GDA94_Z54 352997 6490490 99.6 Erudina

ER0223_C RM-DT 181.9 GDA94_Z54 353395 6490497 100.1 Erudina

ER0227 RM 192 GDA94_Z54 353797 6489500 101.4 Erudina

ER0228 RM 204 GDA94_Z54 353998 6489492 97.8 Erudina

ER0229 RM 216 GDA94_Z54 350198 6494493 93.7 Erudina

ER0230 RM 196 GDA94_Z54 350998 6494507 89.5 Erudina

ER0233 RM 208 GDA94_Z54 352611 6494489 94.5 Erudina

ER0234 RM 168 GDA94_Z54 353410 6494498 93 Erudina




