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JORC Code, 2012 Edition – Table 1 report template 

Section 1 Sampling Techniques and Data 

(Criteria in this section apply to all succeeding sections.) 

Criteria JORC Code explanation Commentary 

Sampling 
techniques 

• Nature and quality of sampling (eg cut channels, random chips, or specific 
minerai 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 mineralization 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 mineralized 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 mineralization 
types (eg submarine nodules) may warrant disclosure of detailed information. 

The database compiled by Altona for the Monte Muambe project comprises 41 drill 
holes including 5 diamond drilling (DD) holes totalling 590.70m and 36 reverse 
circulation (RC) holes totalling 2,518m. 

DD core samples were collected over a nominal length of 1m, within lithological 
contacts and core blocks. 

RC cuttings samples were collected over 1m intervals, split, composited into 3m 
composites, and split to 2.5-3kg. Splitting was done using a 3-tier riffle splitter. 

The entire drilled length was sampled except for lithologies that were not REE bearing 
(this was confirmed using a pXRF analyser) such as pyroclastics on hole MM007. 

 

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). 

DD Drilling was done in PQ in weathered zone and HQ in fresh zone, reduced to NQ in 
the lower part of the holes. The rods had a length of 3 m 

Core orientation was not done. 

RC drilling using a 4 ½ “ hammer with 6m  rods. 

 

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. 

Hole MM035 was abandoned and repeated (as hole MM040) due to low recovery and 
measures were put in place to improve recovery. Short DD runs were done to enhance 
recovery in weathered material when necessary. 

Recovery averaged 92.74% in very weathered near-surface rocks, and 98.80% in rocks 
with a lower degree of weathering.  

No correlation was found between TREO% and recovery. 

RC samples were weighted to control recovery. Cavities were recorded. A RC 
moisture qualitative log was recorded. 

 

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. 

All intervals for DD holes were logged including U, K and Th radiometrics. 

No structural orientation data recorded. 

All core samples were photographed in constant light conditions. 
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Criteria JORC Code explanation Commentary 

• The total length and percentage of the relevant intersections logged. All intervals for RC holes were logged, including magnetic susceptibility (using a 
handheld Kappa meter) and U, K and Th radiometrics (using a handheld 
spectrometer). 

Lithology determinations for both RC and DD were made based on visual examination 
and verified and corrected according to sample geochemistry. 

Sub-
sampling 
techniques 
and 
sample 
preparatio
n 

• 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. 

Sufficiently fresh PQ and HQ samples were split in 4 along the length using a core 
saw. Fresh NQ samples were split in 2. Samples too weathered to be split with the 
core saw were bagged, homogenised, and split using a riffle splitter. 

RC 1m intervals were split using a 3-tier riffle splitter and composited to 3m  

QA samples were randomly inserted by Altona in sample batches at the following 
proportion: 

• blanks – 3.6% 

• CRMs – 3.5% 

• Field duplicates – 3.7% 

Laboratory and Altona QAQC results were reviewed and were found to be within 
acceptable limits.  

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. 

Sample preparation was done by Intertek Genalysis RSA. Samples were dried, 
crushed if necessary, split to 300g, pulverized, and split as necessary for analysis. 

Samples were analysed by Intertek Perth. 

Major elements, rare earth elements, and selected trace elements were analysed by Li 
peroxide fusion followed by ICP-MS and ICP-OES. Fluoride was analysed by selective 
ion electrode. 

 

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. 

The verification of significant intersections was done by Altona geological personnel.  

Some Altona Phase 1 DD holes were drilled to twin legacy RC holes and were found to 
be consistent as far as lithology and assay results are concerned. 

Field data was logged on paper. Testing equipment raw files as well as scans of paper 
logs / records were kept. 

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 coordinates system used by Altona for this project is UTM 36S WGS84. 

Hole collars were surveyed using a handheld Garmin GPS with a horizontal accuracy 
of +/- 3m. All legacy and Phase 1 collars will be resurveyed using a RTK system during 
Phase 2. 

Downhole surveys were carried out on all DD holes and some RC holes using a EZ-
TRAC XTF Multi-shot survey kit. Measurements were done at 6m intervals. 

A temporary DTM was prepared using elevation data from a 1998 helicopter-borne 
geophysical survey. 
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Criteria JORC Code explanation Commentary 

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. 

Drill hole spacing in relation to legacy holes or to other Phase 1 holes varies from 60m 
to 110m. 

The drilling plan was designed to test lateral extension of known REE mineralisation 
and to test geophysical anomalies and topographic features. The drilling plan was not 
designed to establish geological and grade continuity with the objective of defining a 
Mineral Resource. 

RC samples were composited into 3 m intervals (in some cases 2m). 3m composites 
were not used for resource calculation. 

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 
mineralized structures is considered to have introduced a sampling bias, this 
should be assessed and reported if material. 

Phase 1 holes were drilled at an azimuth and dip angle suitable to intersected targeted 
orebodies, the geometry of which was derived from legacy drilling data and surface 
mapping. While the geometry of orebodies requires a better understanding, no bias is 
considered to have been introduced by the orientation of the holes with respect to 
structures, except for hole MM039. 

Sample 
security 

• The measures taken to ensure sample security. The chain of custody was managed by Altona personnel on site. Samples were kept in 
sealed bags in a designated storage on site, collected by transporter Bolloré on site, 
and delivered to the laboratory in South Africa on a door-to-door basis. Prepared 
samples were sent to the laboratory’s Australian facility by commercial air freight. The 
laboratory issues reconciliation reports. 

Audits or 
reviews 

• The results of any audits or reviews of sampling techniques and data. Sampling techniques and data have not been audited or reviewed independently at 
this stage. 
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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 Monte Muambe project is held under prospecting licence 7573L issued to 
Ussokoti Investimentos Lda.  Altona Rare Earths PLC has a farm-in agreement with 
Ussokoti Investimentos Lda and Monte Muambe Mining Lda allowing Altona Rare 
Earths PLC to own up to 70% of the license by spending certain amounts on the 
project and making cash and share payments to the original quotaholders of Monte 
Muambe Mining Lda (for full details see RNS of 25 June 2021).  

The license is presently being transferred to Monte Muambe Mining Lda and a renewal 
application has been lodged in March 2022. 

The location of the license is shown on the map of Appendix A.  

No habitations, farms, nature reserves, historical sites exist within the license.  

There are no known facts that would impede the transfer of the license to Monte 
Muambe Mining, its renewal, or the grant of a Mining License. 

Exploration 
done by other 
parties 

• Acknowledgment and appraisal of exploration by other parties. Exploration for the mineral fluorite was done by Grupo Madal in the late 1990s, 
including a helicopter borne geophysical (radiometrics and magnetics) survey done 
by geophysical company Geodass in 1998, at a line spacing of 100m. This dataset is in 
Altona’s possession. 

Between 2010 and 2012 Globe Metals and Mining continued fluorite exploration at 
Monte Muambe, during the course of which the company discovered REE 
occurrences. Work included a ground Geiger counter survey at a line spacing of 50m 
over part of the intrusion, as well as 12,584m of RC drilling (165 holes). The drilling 
database is in Altona’s possession, though some holes don’t have assay results. 

Geology • Deposit type, geological setting and style of mineralization. Monte Muambe is a carbonatite hosted primary REE deposit.  

The carbonatite has a diameter of 3 km approximately. Fenitisation is common at the 
contact of carbonatite and host sandstones, both around the intrusion and above it. 
The presence of pyroclastics in several parts shows a relatively shallow, sub-volcanic 
level.  Several lithologies and phases of intrusion have been observed. 

Mineralisation is magmatic in origin and may have been enriched through magmatic 
differentiation and hydrothermal processes. REE are not distributed homogeneously 
throughout the intrusion and the detailed mineralisation controls require a better 
understanding. 

Surface enrichment through weathering seems to be limited in extent as saprolite has 
been largely eroded away. 

Beside REE, the presence of fluorite, barite, apatite and iron ore has been noted. 

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: 
o easting and northing of the drill hole collar 

The Phase 1 collar table is attached in appendix B, and the location of Phase 1 drill 
holes is shown on the map of Appendix C. 
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Criteria JORC Code explanation Commentary 

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

o dip and azimuth of the hole 
o down hole length and interception depth 
o 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. 

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. 

Grade is reported as TREO in %, which includes all 14 REE and Yttrium, in oxide form. 

Grade is also reported as NdPrOx %, which is the sum of Nd2O3 and Pr6O11. Individual 
NdPrOx / TREO ratio vary and tend to be lower where TREO% is higher. 

No cut-off grade or higher grade cuts were used as no resources were calculated at 
this stage. Significant intercepts were calculated using the weighted average (by 
length) of included individual intervals. 

No metal equivalents were reported. 

Relationship 
between 
mineralization 
widths and 
intercept 
lengths 

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

• If the geometry of the mineralization 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’). 

Except in target 6 and to some extent in target 1, the contact of mineralised orebodies 
with their host rock is largely vertical or subvertical, but the detailed geometry of 
orebodies is not yet fully understood. 

Intercepts are reported as drilled length. The true width of mineralised intervals is less 
than the intercept length. 

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. 

See appendices C. 

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. 

Phase 1 drilling being exploratory in nature, not all holes intercepted REE 
mineralisation. Drilling shows that REE mineralisation within the carbonatite intrusion 
is not homogeneous. Significant intercepts are reported on areas warranting follow-up 
while other areas will not be subject to further drilling and therefore do not justify 
detailed reporting. The map of appendix C shows the location of holes having 
significant intercepts and that off hole having encountered no or little REE 
mineralisation. 

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. 

Density measurements were taken on 376 DD samples. The density of competent rock 
was measured by weighting and measuring the length and diameter of sample sawed 
at right angle from the core axis. For clay-rich very weathered samples which 
displayed swelling, the nominal inner diameter of the drilling bit and an adjusted 
sample length were used. 

Density ranges from 1.21 g/cm3 (very weathered regolith) to 3.4 g/cm3 (carbonatite 
breccia). 
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Criteria JORC Code explanation Commentary 

Possible contaminants include U and Th, while the presence of Ca, F, Ba and P may 
have an impact on recovery and processing flow chart complexity. 

As with all carbonatite hosted REE deposits, potential deleterious elements include U 
and Th. Samples with TREO% above 0.5 have an average grade of 18 ppm U and 232 
ppm Th. 

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. 

The results of Phase 1 exploration work justify further exploration on the Monte 
Muambe project. The objective of Phase 2 work will be to prepare a maiden Mineral 
Resource Estimate and a Preliminary Economic Assessment. Phase 2 will include soil 
sampling, ground geophysics, RAB drilling, and RC drilling (1,200m) to identify 
additional targets and support the preparation of the resource drilling plan. Resource 
drilling will involve a minimum of 6,800 m of RC. First pass metallurgical testwork will 
also be done. 
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Appendix A – Project location Map 
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Appendix B – Collar Tables 

 

 

DD collars 

 

 

RC collars 

 

Hole_ID Eastings Northings RL Azimuth Dip T_Depth

MM001 617097 8195881 554 0 -90 150

MM007 617526 8196048 559 27 -55 149.34

MM035 616900 8196602 539 0 -90 38.91

MM039 615147 8194967 578 0 -90 100

MM040 616899 8196599 541 0 -90 152.47

Hole_ID Eastings Northings RL Azimuth Dip T_Depth

MM002 616977 8195933 535 0 -90 70

MM003 616968 8195837 536 0 -90 70

MM004 616965 8195732 529 0 -90 70

MM005 617486 8195969 559 27 -55 70

MM006 617503 8196008 558 27 -55 70

MM008 617546 8196084 560 27 -55 70

MM009 617566 8196124 560 27 -55 70

MM011 617549 8195425 536 90 -55 70

MM012 617595 8195428 531 90 -55 70

MM013 617646 8195426 536 90 -55 70

MM014 617697 8195428 539 90 -55 70

MM015 617376 8194988 513 90 -55 70

MM016 617425 8194988 514 90 -55 70

MM017 617475 8194986 514 90 -55 70

MM019 617573 8194985 518 90 -55 70

MM021 616549 8194676 497 230 -55 96

MM025 616107 8195702 538 145 -55 70

MM026 616160 8195621 534 145 -55 42

MM027 616219 8195538 527 145 -55 70

MM028 616278 8195457 523 145 -55 70

MM029 616335 8195376 518 145 -55 70

MM030 616390 8195293 516 145 -55 70

MM031 616449 8195208 508 145 -55 70

MM032 616508 8195129 504 145 -55 70

MM033 616575 8195039 508 145 -55 70

MM034 616625 8194969 512 145 -55 70

MM036 616958 8196530 537 0 -90 70

MM037 616842 8196655 548 0 -90 70

MM038 616839 8196558 547 0 -90 70

MM041 617524 8194974 516 90 -55 70

MM042 617621 8195010 527 90 -55 70

MM043 617059 8195944 534 0 -90 70

MM044 616895 8195904 522 0 -90 70

MM045 616881 8195788 514 0 -90 70

MM046 616749 8196599 540 0 -90 70

MM047 617072 8196593 539 0 -90 70
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Appendix C – Phase 1 drilling Significant Intercepts map 

 

 

 

 

 


