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Disclaimers
This Report was prepared exclusively for InterGroup Mining Limited (“the Client”) by Stratum
Resources (“Stratum”). The quality of information, conclusions, and estimates contained in this
Report are consistent with the level of the work carried out by Stratum to date on the assignment,
in accordance with the assignment specification agreed between Stratum and the Client.

Results are estimates and subject to change
The interpretations and conclusions reached in this Report are based on current scientific
understanding and the best evidence available to the authors at the time of writing. It is the nature
of all scientific conclusions that they are founded on an assessment of probabilities and, however
high these probabilities might be, they make no claim for absolute certainty.
The ability of any person to achieve forward-looking production and economic targets is dependent
on numerous factors that are beyond Stratum’s control and that Stratum cannot anticipate. These
factors include, but are not limited to, site-specific mining and geological conditions, management
and personnel capabilities, availability of funding to properly operate and capitalise the operation,
variations in cost elements and market conditions, developing and operating the mine in an efficient
manner, unforeseen changes in legislation and new industry developments. Any of these factors
may substantially alter the performance of any mining operation.
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Comparative Validation Concept for Inferred JORC Classification

1. INTRODUCTION
The Clydesdale Mineral Resource estimate is presented in Table 1, reported below a cut-off grade
of 2% (Na2O + K2O) and <2% Fe2O3. The Mineral Resource is classified as Inferred and represents the
maiden Mineral Resource for the deposit and is reported from block model blocks within Exploration
Permit for Minerals (EPM) 27705. Classification of the Mineral Resource takes into account the
geological understanding of the deposit, quality of the sampling and density data, drillhole spacing
and quality of the grade interpolation. In addition, due consideration was given to the product purity
and size distribution, logistics, and proximity to markets, in accordance with Clause 49 of the JORC
Code.
Summary information is included in this technical summary report and JORC 2012 Table 1 is included
as Appendix A.
Initial investigations on the resource extension from the densely tested Clydesdale area on the
Lolworth range to areas underlying the Tertiary cover to the north and east of the prospect have
been driven by a concept of Hypothesis Validation (Hayes 2018).
The successful application of this technique has validated the extensive nature of kaolin
mineralisation under the Tertiary capping on the Lolworth Range.
The next step is to apply the principals of comparative validation, whereby the parameters which
govern mineralisation within the extended areas of research are compared closely with those of the
Clydesdale area to establish the continuity and grade of the resource within the more extensive
Lolworth Range.

1.1 Hypothesis Validation
Following is a list of steps recommended to be carried out to culminate in the validation of the
results of a typical exploration program (Hayes 2018):
1.

Formulation of “hypotheses”

2.

Ranking in order of importance

3.

Determine a testing program

4.

Conduct the tests

5.

Results and conclusions

6.

Future exploration activities.
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1.2 Hypotheses
A.

Paleohydrology:

The main control governing the alteration of the Amarra Granite is the paleohydrology model which
has enhanced the capture of meteoric water over the Lolworth Range and allowed for the removal
of the breakdown products of chemical weathering through the lateral flow of groundwater to the
southern steeper escarpment of the range.
The topography of the E-W trending range with a significant elevation difference between the flat
northern and steep south facing range, allows for groundwater to “Bleed-out” all along the southern
escarpment Figure 1 below.
In summary, “Bleed-out” has been controlled by topographic differences (flat to steep) which has
resulted in preferential lateral flow of groundwater along the south-facing escarpment.
Figure 1: Model for Kaolin mineralisation within “Bleed out” zones

The outcrop areas adjacent to the southern escarpment show a practical depletion of the kaolin
content due to physical weathering processes removing a portion of the finest kaolin fraction. The
primary grade of the kaolin is well preserved under the Tertiary cover (ferruginous sandstone of the
Southern Cross formation).
B.

Lineament control of groundwater:

The identified lineaments trending N-S and referred to as the “White Creek-Clydesdale Lineament
Corridor” has enhanced the movement of ground-water and resulted in increased levels of chemical
weathering to generate the kaolin resource in the white, altered Amarra Granite.
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1.3 Ranking
1.

Topographic Control of groundwater movement (“Bleed-out”).

2.

Lineament corridor (White Creek-Clydesdale) enhancing the breakdown through increasing
the flow-rate of groundwater from meteoric water ingress from the Lolworth Plateau.

1.4 Appropriate Test Program
(a)

Geological mapping (Figure 2) along the outcrop regions of the southern escarpment of the
Lolworth Range.

(b)

Sampling at regular, evenly spaced intervals heading east from Clydesdale to Surprise mine
(Areas A, B, C&D. Note Area A, known as “White Spot” is immediately adjacent to the
Clydesdale drilled area) (see Figure 2). Additional sampling was carried out in area E “White
Creek-Clydesdale Lineament Corridor”.

(c)

Testing samples of the white kaolinised granite by wet screening -45µ fraction to
concentrate the kaolin and conducting XRD (mineralogy) and XRF (chemistry).

(d)

Testing the subsurface geology under the Lolworth Plateau immediately adjacent to the
southern escarpment of the outcrop areas by Aircore drilling (AC) to validate the extension
of the kaolin resource under the Tertiary cover of the Lolworth Plateau.

(e)

A line of AC drillholes extending north from Clydesdale to the White Creek area along the
“White Creek-Clydesdale Lineament Corridor” to determine the extent of mineralisation
along the lineament corridor.

(f)

Comparison of the chip sample trays from AC drilling from the adjacent Clydesdale area to
gauge the level of similarity to the drillholes from the adjacent areas.

(g)

Plotting thickness profiles along drill lines to delineate average thickness of the white
weathered granite.
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Figure 2: Geological Map Lolworth Range

Map Inset Details:
A. Clydesdale (White Spot) Cluster.
B. “Blush Zone”.
C. Surprise Mine West.
D. Surprise Mine.
E. White Creek.
F. Southern Cross Formation (outwash).

1.5 Implementation of Test Program
All tests outlined above have been carried out and produced the following results:
(a)

Geological map of the Lolworth Range. (Figure 2).

(b)

Four section localities sampled with 51 samples collected for analysis (Stratum 2021a).

(c)

XRD and XRF carried out on all samples by UNSW (Department. of Materials Science &
Engineering).

(d)

Average -45µ content (by weight) calculated for all 51 samples.

(e)

14 AC drillholes to average depths of 20.1m were drilled in a line commencing at
Clydesdale and extending east to the western margin of the Surprise Mine working.

(f)

14 AC drillholes to average depths of 22.5m were drilled in a line commencing at
Clydesdale and extending north along the lineament corridor to White Creek (Figure 3).
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(g)

All AC drillholes were logged, sampled and photographed.

(h)

Chip trays at 1m intervals were compared with chip trays of the Clydesdale AC drillholes.

Figure 3: Geological map of the White Creek - Clydesdale Lineament Corridor
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1.6 Results and Conclusions
The results listed below validate the formulated hypotheses of kaolin mineralisation within the
Lolworth Range.
(a)

Kaolin mineralisation was continuous along the outcrop areas of the southern
escarpment of the Lolworth Range from Clydesdale to Surprise Mine a distance of
approximately 3 km.

(b)

Kaolin content (average) ranged from X to Y percent by weight.

(c)

Exposed thickness of the white weathered granite Figure 2 south of the escarpment was
difficult to gauge but estimated to be in the range 15-30m.

(d)

The white weathered granite in exposed areas was mainly friable.

(e)

The northern extreme of the lineament corridor at White Creek (Figure 3) showed good
outcrops of white kaolinised granite 800m north of the Clydesdale prospect. Composition
and mineral of samples from this area compared favourably with the Clydesdale test
results.

(f)

Average thicknesses of the kaolinised granite calculated for the areas tested outside of
Clydesdale range from A to B.

(g)

The intersections of white kaolinised granite encountered in each of the drill holes,
without exception, is the strongest validation of the “Bleed-out” hypothesis. The only
variable still to be determined is the extent to which the alteration has taken place under
the Tertiary cover of the Lolworth Plateau. The thickness of the kaolinised granite was of
the same order of magnitude as that of the Clydesdale area (20-40m).

(h)

The AC drillholes within the northern extension of the lineament corridor showed the
same results and validate the role played by the lineaments in enhancing groundwater
movements.

1.7 Comparative Validation
The proximity of the area under investigation for resource extension and evaluation of the kaolin
mineralisation makes Comparative Validation a valid tool for the assignment of a JORC classification.
The first stage of validation, namely Hypothesis Validation, has successfully demonstrated the likely
extension of the zone of kaolin mineralisation northwards under the Tertiary cover of the Lolworth
Plateau, related to the “Bleed-out” hypothesis. In addition, the contribution of the structural
elements of the lineament corridor has been validated by the extensive mineralisation observed
within this zone.
The next stage of validation, namely Comparative Validation (CV) comprises linking the results and
prospectivity of the densely drilled and laboratory tested samples from the Clydesdale area to the
geological mapping and outcrop sampling of the adjacent, selected areas (A - E; Figure 2). This has
been demonstrated in the report by Stratum 2022a.
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Area A Figure 2 encompasses the Clydesdale prospect area in the NW corner. The area mapped and
sampled, adjacent to Clydesdale and referred to as “White Spot” demonstrates the relationship
between outcrop samples of kaolinised granite (“White Spot”) to the same unit (weathered white
granite) intersected within the densely drilled area of the Clydesdale prospect. The quality of the
kaolin (-45µ) is identical to material tested from both areas. The only difference encountered is in
the variable % of this fraction (-45µ) which commonly is reduced in percentage and is attributed to
physical weathering leading to reduced fines(-45µ). On this basis it is assumed that areas B to D
(Figure 2) to the east, toward the Surprise Mine working, will have a similar relationship to the
adjacent drillholes on the Lolworth Plateau.
A further element of CV is the visual comparison of the AC drill cuttings samples from the Clydesdale
areas to the areas of future prospectivity and resource extension (Stratum 2022b). The photographs
of the Chip Tray samples shown above (Figure 5) when compared with samples from the Clydesdale
area, show a strong similarity and it is concluded that the white zones represent White Kaolinised
granite.

1.8 Future Exploration Planning
(a)

In order to define the northern extent of kaolin mineralisation under the Tertiary cover of
the Lolworth Plateau, it is recommended that a future drilling program along two drill lines
parallel to the previous drill-line oriented NE from Clydesdale to Surprise Mine spaced at
150m intervals be carried out (Figure 9). This will enable the results of such drilling to refine
a 3-dimensional model of the resource.

(b)

Another drill line running N-S from White Creek to Clydesdale is recommended to test
lineament-controlled mineralisation to the west. (See Figure 9).
Figure 4:
Proposed Drill
Holes Lines
Lolworth
Plateau

Clydesdale (Extended) Kaolin Deposit Mineral Resources Estimate

11

Figure 5: Air-core samples Chip Trays Clydesdale

Figure 6: Air-core samples Chip Trays Clydesdale East Extension

E-W
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2. RESOURCE ESTIMATE CALCULATIONS
CSA Global (CSA) has reported Mineral Resource estimates for InterGroup Mining Ltd (InterGroup,
the Company) in respect to the kaolin mineralisation at the Brilliant Brumby project in North
Queensland. These reports estimate a combined inferred resource of white kaolinised granite of 7.7
million tonnes of in situ material in the Clydesdale area where a systematic pattern of drilling was
completed in 2020/21 (Table 2). This resource is estimated to contain 2.8 million tonnes of -45µm
recoverable kaolinite. The Clydesdale resource area represent approximately 1% of the area on the
Brilliant Brumby project where InterGroup estimates there is kaolin mineralisation.
Stratum Resources, based its geological interpretation of the Brumby kaolin mineralisation and the
accepted principle of Comparative Validation (section 1.7 above), has assessed the additional drill
results on the Lolworth Ridge from the same drilling program and estimates that this resource value
could be increased to 47 million tonnes of white weathered granite with a recoverable quantity of
18.2 million tonnes of -45µm kaolin. The area considered for this potential increased resource is
approximately 5% of the area on the Brilliant Brumby project where InterGroup estimates there is
kaolin mineralisation.
Stratum believes that the data available, supports the upgrade of the existing mineral resource for
this increase quantity of in situ and recoverable mineral and recommends that the Company
complete this determination.
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3. BACKGROUND TO PREVIOUS WORK
InterGroup Mining Limited’s Brilliant Brumby Project (Brumby, Figure 7 below) comprises a number
of mining and exploration license areas and includes the Surprise and Clydesdale areas where recent
drilling has focused on quantifying the kaolin potential. Prior mapping, aerial and field exploration,
and interpretation of topography by the Company’s geologists. Map-to-Mine had identified an area
approximately 18 kms long and approximately 2,630 hectares (“ha”) of potential kaolin
mineralisation across the Brumby Project area (indicated in yellow Figure 7).
Figure 7: The Brilliant Brumby Project including the Surprise and Clydesdale Drilling Areas and
the Potential Area of Kaolin Mineralisation

In 2021, CSA Global (2021a,b) prepared mineral resource reports for IGM in respect to the kaolin
mineralisation at Brumby based on completed drilling work and associated assaying and testwork.
The resource estimates covered the Surprise and Clydesdale areas of the Brumby where systematic,
grid-based, drilling had been completed. Table 1 below summarises the result of the estimates for
both these areas based on head grades and Table 2 summarises the results for the Clydesdale based
on the application of Na2O, K2O and Fe2O3 cut off grades and the -45µm particle size fraction.
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Table 1: Inferred Mineral Resource Estimates for Brilliant Brumby Kaolin (CSA Global 2021; Table
1.)
Prospect

In Situ
Material (Kt)

Al2O3
(%)

Fe2O3
(%)

K2O (%)

LOI (%)

Kaolinite
%

Kaolinite
Qty (Kt)

Surprise

700

17.2

1.4

2.2

5.4

38.8

270

Clydesdale

8,500

18.3

0.9

1.0

6.0

39.7

3,400

Total

9,200

18.2

0.9

1.1

6.0

39.6

3,670

Source:
CSA Global; Surprise Kaolin Project; Mineral Resource Estimate; REPORT Nº R348.2021, 3 Nov 2021.
CSA Global; Clydesdale Kaolin Deposit; Mineral Resource Estimate REPORT Nº R531.2021; 21 Dec 2021.

Table 2: Inferred Mineral Resource estimate for the Clydesdale Kaolinite Deposit, reported
(Na2O + K2O) < 2% and <2% Fe2O3 (CSA Global 2021; Table 2.)
In Situ
Material
(Kt)

Yield
<45 µm
(%)

Product
Tonnes
(Mt)

7,200

46

3.3

Kaolinite K2O Na2O Fe2O3
(%)
(%) (%)
(%)
84

1.2

0.06

1.4

SiO2
(%)

Al2O3
(%)

LOI
(%)

Kaolinite
(Kt)

49.6

35.1

12.0

2,800

Source:
CSA Global; Clydesdale Kaolin Deposit; Mineral Resource Estimate Report Nº R531.2021; 21 Dec 2021
Notes:
1. Reported XRF results derived from -45 micron sample fraction analyses interpolated into block model.
2. Clydesdale Mineral Resource is reported from blocks where -45µm grade (Na2O + K2O)<2% and -45µm Fe2O3<2%.

The total drilled area at Surprise and Clydesdale for the purpose of these resource estimates
comprised less than 60 ha or less than 2% of the identified area of potential kaolin mineralisation.
Further exploration drilling was conducted at the same time and this extended from the Clydesdale
area along the face of the escarpment and over the escarpment ridge.
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4. ASSESSMENT OF CLYDESDALE & THE LOLWORTH RANGE KAOLIN
MINERALISATION
Messrs M. Lines and R. Goldbery of Stratum Resources (Stratum) visited Brumby in 20-25 June 2021
and 27-31 August 2021. These visits comprised field investigations; geological mapping and outcrop
sampling over the area of kaolin mineralisation at Surprise and along the Lolworth Range. The visit
highlighted the deep extent of kaolin mineralisation visible along the south facing escarpment of
the Lolworth Range with the exposed weathered thicknesses of white kaolinized granite, varying
from approximately 20-40m. In addition, the site visits confirmed earlier observations from drone
and satellite imagery, regarding the likely lineaments running through, and along, the range
enhancing the prospectivity of the area. Surface outcrop sampling for analysis of kaolin content, of
the weathered, kaolinised granite, in particular around the southerly escarpment region of the ridge
and between Clydesdale and White Creek was carried out during the site visits.
Based on site visits and analysis of the local geology and topography, Stratum interprets the kaolin
mineralisation at Brumby as the weathering of the Amarra granite that has been accentuated by the
drainage patterns around the Lolworth Ridge as depicted by groundwater flow modelling in Figure
1. This interpretation suggests that weathered granite continues along the ridge and for a yet to be
defined interval across the ridge, albeit, in some locations, overlain with a thin layer of Tertiary
Southern Cross Formation sandstone.
Testing of the samples collected during this visit confirmed the presence of kaolin, but the grades
of kaolin were relatively low varying from (8.5%-28%). However, these were surface samples and
subsequent test work of drilling samples at Clydesdale from the same areas confirmed both the
overall geological interpretation of the pattern of mineralisation along and across the ridge, and
that the relatively low surface kaolin grades progressed to higher grades with depth as would be
expected from a process of initial granite weathering followed by further surficial, physical
weathering of the kaolin exposed at surface.
The aforementioned Clydesdale mineral resource estimates were developed from the results of a
broader drilling program over the area of weathered kaolinised granite in the Lolworth Range. This
program was engaged by IGM and carried out by Map to Mine during the period 27-31 August 2021.
Drilling dominantly comprised vertical air core drill holes and, to lesser extent, diamond core drilling.
The location of the drill hole locations from this drilling campaigns and the local geology is indicated
in Figures 8 and 9 below. Drill hole data was logged by way visual inspection and the colours of the
samples collected within chip trays and this information was used to determine the depth of
kaolinised mineralisation for each drill hole. Composite samples of the white kaolin resource were
analysed for mineralogy and chemical composition using XRD and XRF methods by NATA certified
laboratories both in Australia and overseas and form the basis of the JORC estimates of CSA Global.
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Figure 8: Geological Map of the Lolworth Range showing Drillhole sites north of the Escarpment
edge

Stratum reviewed the drilling data in the context of their site visits and geological interpretation and
assessed the potential for an expanded area of kaolin mineralisation as indicated in Figure 9:
•

Along the escarpment edge from White Spot (Clydesdale) to Surprise (Section line YYY in
Figure 9)

•

Along the lineament corridor from White Creek to White Spot (Section line YYY in Figure 9)

with the aim to quantify the potential of further kaolin resource as a continuation of the Clydesdale
resource areas.

Clydesdale (Extended) Kaolin Deposit Mineral Resources Estimate

17

Figure 9: Areas of Future Prospectivity for Resource Extension

A contour map indicating the thickness of kaolin mineralisation was developed from the air-core
drilling data (Figure 10) and cross sections of this kaolin mineralisation thickness along the sections
XX and YYY (Figure 9).
Figure 10: Thickness Contour Map (Isopach) of White Kaolinised Granite
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Figure 11: Cross Sections of Kaolin Mineralisation Thickness Across and Along the Lolworth Ridge
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5. ESTIMATE OF CLYDESDALE EXTENSION KAOLIN MINERAL
RESOURCE
In order to estimate the quantity of further kaolin mineralisation Stratum identified the potential
areas of mineralisation corresponding to the areas of prospectivity in Figure 12 and the sections XX
and YYY.
Figure 12: Subdivision Blocks for Resource Calculation

The average depth of kaolin mineralisation for each of these areas was determined by selection of
those air-core drill holes that coincided with the sections XX and YYY. The result of this estimate
calculation is summarised in Table 3.
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Table 3: Summary of Drill Hole Data used to estimate Mineralisation thickness for Additional
Area
Additional Area

Number of Drill Holes

Average Intersection Thickness

Area A

8

23.9m

Area B

6

21.0m

Area C

14

20.1m

Note: The number of drill holes selected for thickness calculation are those which coincide with the cross-section lines.

The previous estimation of reserves of the Clydesdale kaolin resource (Table 3 above) was carried
out by CSA Global (2021.b). Estimations were based on AC Drill hole data using a white colour guide
to mark the presence of kaolinised granite.
An Inferred JORC estimate of reserves was calculated to be 2.8 Mt based on the following
parameters by CSA Global (2021b):
•

Density of weathered granite as 1.7t/m3

•

-45 micron kaolin fraction represents 46% of weathered granite

•

Kaolin recoverable estimated at 84%

The areas identified as highly prospective for resource extension, namely Blocks A1, B, C1, C2 (see
Figure 12) are located in close proximity to the Clydesdale prospect. Aircore drilling within these
prospective blocks form the basis of calculations of reserves in these areas.
The same rationale for kaolin genesis by the topographic “bleed-out” model (see Figure 1 above)
and enhanced by the lineament corridor (White Creek-Clydesdale) (Figure 3) applies to these blocks.
Furthermore, extensive geological mapping and analysis of kaolinised granite from outcrop samples
in these areas supports the model for kaolin mineralisation
Based on the assumption of “Comparative Validation”, the same CSA parameters can be used in
calculation of potential reserves of kaolin in these areas as they are in close proximity (adjacent)
and governed by the same model of mineralisation. The results of this estimation are laid out in
Table 4 below.
Table 4: Resource Calculations for Recoverable Kaolin
Block
No.

Block Area
(ha)

Av. Thickness
Kaolinised
Granite m

Kaolinised
Granite
(Mm3)

Kaolinised
Granite
(Mmt)

Kaolin
(-45µm,
Mmt)

Recoverable
Kaolin
(Mmt)

A

13.2

23.9

3.2

5.4

2.5

2.1

A1

3.1

25.5

0.8

1.3

0.6

0.5

B

27.3

21.0

5.7

9.7

4.5

3.8
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Block
No.

Block Area
(ha)

Av. Thickness
Kaolinised
Granite m

Kaolinised
Granite
(Mm3)

Kaolinised
Granite
(Mmt)

Kaolin
(-45µm,
Mmt)

Recoverable
Kaolin
(Mmt)

C1

39.2

20.1

7.9

13.4

6.2

5.2

C2

53.9

20.1

10.9

18.5

8.5

7.1

(C3)

(3.9)

(20.1)

(0.8)

(1.3)

(0.6)

(0.5)

Total

132.8

-

27.6

47.0

21.6

18.2

Notes:
1. Assumptions used are derived from CSA Global (Brisbane) Clydesdale Kaolin Deposit Mineral Resource Estimate,
Report Nº R531.2021 21 Dec. 2021; David Williams (CSA Global 2021). Block A corresponds to the area covered by
the Clydesdale resource.
2. Average thickness calculated from AC drill hole logs (see Table 3).
3. Density of weathered granite assumed to be 1.7 t/m3 (CSA Global 2021 b)
4. -45µm kaolin content assumed at 46% of weathered granite (CSA Global 2021 b)
5. Kaolin content of -45 µm fraction assumed at 84% (CSA Global 2021 b)
6. Blocks A1 and C3 are triangular areas. Block C3 overlaps with blocks C1 and C2 and has been deducted from total
areas and tonnages to account for this overlap.
7. ha – hectare; Mm3 – million cubic metres; Mmt – million metric tonnes;

Future analyses of existing drill hole cuttings in the area will serve to refine the modelling presented
in this file note.
It should be noted that detailed 3-D modelling of drill hole date within Area A (Clydesdale) by CSA
(2021.b), resulted in the calculation of an inferred JORC reserves of 2.8 Mt (see Table 4 - note:
reserves are based on -45 micron fractions rather than head grade.) The results presented in Table
4, for the same area, based on averaged drill hole thicknesses, averaging 23.9m, gave a resource
estimate of 2.1 Mt being slightly less than 20% of the CSA value. The conclusion from this is that the
estimates in this report are conservative.
It should be noted that a total of 9 Diamond Drill holes within Clydesdale were twinned with AC Drill
holes and will provide valuable information to further refine the modelling.
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7. APPENDIX A: JORC CODE 2012 TABLE 1
Section 1: Sampling Techniques and Data
Criteria

JORC Code explanation

Sampling
techniques

• Nature and quality of sampling (e.g. cut
• Aircore (AC) drilling samples were caught in
channels, random chips, or specific
green UV bags for every 1 m.
specialised industry standard measurement • Samples were selected at 1 m intervals and
tools appropriate to the minerals under
placed into chip trays for visual comparison
investigation, such as down hole gamma
for logging purposes and for direct
sondes, or handheld XRF instruments, etc.).
comparison with AC drill samples from the
These examples should not be taken as
Clydesdale prospect.
limiting the broad meaning of sampling.
• Logging of samples carried out to delineate
• Include reference to measures taken to
ferruginous zones (high iron levels).
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
(e.g. ‘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 (e.g. submarine
nodules) may warrant disclosure of detailed
information.

Drilling
techniques

• Drill type (e.g. core, reverse circulation,
open-hole hammer, rotary air blast, auger,
Bangka, sonic, etc.) and details (e.g. 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.).

• AC drilling with a blade bit.

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.

• Any zones of poor recovery noted on logs.
• Selection of known good quality drilling
contractor, drillers, associated equipment, and
adequate air pressure used. Careful sampling
procedures.
• Minor loss of ultra-fines as dust in the outside
return.

Logging

• Whether core and chip samples have been
geologically and geotechnically logged to a
level of detail to support appropriate

• Detailed geology was logged by qualified
geologists for each 1 m sample from un-sieved
and sieved drill chips, the parameter of
logging was based on colour whereby white

Clydesdale (Extended) Kaolin Deposit Mineral Resources Estimate
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Criteria

JORC Code explanation

Commentary

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.

intersections were designated as high
potential for kaolin.
• Qualitative. Photographs were taken of all
chip trays following logging of samples.
• Full sample intersections were logged.

Subsampling
techniques
and sample
preparation

• If core, whether cut or sawn and whether
• Sample from each metre were collected from
quarter, half or all core taken.
the cyclone attached to the drill rig in UV
bags. These were then riffle split down to
• If non-core, whether riffled, tube sampled,
approximately 3 kg and then placed into a
rotary split, etc. and whether sampled wet
prenumbered plastic bag. Samples were
or dry.
mostly dry.
• For all sample types, the nature, quality and
• At this stage samples were stored in a dry
appropriateness of the sample preparation
accessible environment for future analysis.
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

Quality of
assay data
and
laboratory
tests

• The nature, quality and appropriateness of
• Drilling of the area using AC was exploratory.
the assaying and laboratory procedures used
At this stage there has been no laboratory
and whether the technique is considered
testing of the samples.
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 (e.g. standards, blanks, duplicates,
external laboratory checks) and whether
acceptable levels of accuracy(i.e. lack of
bias) and precision have been established.

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.

• Field data was recorded on paper sheets and
subsequently entered digitally onto a
computer in the field. Both hard and digital
copy are filed. Digital data verification is
periodically undertaken.
• No adjustments were made to the data.

Location of
data points

• Accuracy and quality of surveys used to
locate drillholes (collar and downhole
surveys), trenches, mine workings and other
locations used in Mineral Resource
estimation.
• Specification of the grid system used.

• Standard global positioning system (GPS)
survey used with accuracy of 3–5 m. Following
the program, a differential GPS (Trimble
Catalyst DA1) collected drillhole collar
locations to approximately 30 cm accuracy.
The Catalyst has GNSS and an RTK correction

Clydesdale (Extended) Kaolin Deposit Mineral Resources Estimate
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Criteria

JORC Code explanation

Commentary

• Quality and adequacy of topographic
control.

applied. No downhole surveys were
completed as all holes were vertical.
• All surveys were MGA Zone 55 (GDA94).

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.

• Exploration results are included.
• The data spacing and distribution is sufficient
to establish the degree of geological and
grade continuity appropriate for the Mineral
Resource estimation procedure(s) and
classifications applied.

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.

• The kaolin development occurs as a horizontal
body through the area and therefore the
vertical drillholes are considered to have
minimum bias.
• Not applicable as sampling of cuttings. No bias
is considered to have been introduced for
future sampling program.

Sample
security

• The measures taken to ensure sample
security.

• Standard sample security protocols were
observed. Only Map to Mine; Stratum and CSA
Global staff have access to the trays
containing drill core.

Audits or
reviews

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

• No audits or reviews of sampling techniques
and data have been undertaken.

Clydesdale (Extended) Kaolin Deposit Mineral Resources Estimate

25

Section 2: Reporting of Exploration Results
Criteria

JORC Code explanation

Commentary

Mineral
• Type, reference name/number, location and
tenement and
ownership including agreements or material
land tenure
issues with third parties such as joint
status
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.

• InterGroup Mining Limited (IGM) owns 100%
of Exploration Permit for Minerals (EPM)
27705. The cultural heritage is claimed by the
Gudjala People of Charters Towers. The
mineral tenure lies on Mount Stewart
(1GF189 Lands Lease) Station.
• The tenements are in good standing and no
known impediments exist on the drilled
areas.

Exploration
done by other
parties

• Acknowledgment and appraisal of
exploration by other parties.

• Exploration was completed by Map to Mine
Pty Ltd, and Stratum Resources personnel
following on from previous work by or on
behalf of IGM. The work by historic explorers
is acknowledged.

Geology

• Deposit type, geological setting and style of
mineralisation.

• The kaolin mineralisation on the Project is
classified as primary (Bloodworth et al., 1993)
and formed by in situ alteration of the parent
rock during a long period of weathering.
• In the humid tropical environment intense
leaching removed alkalis and decomposed
the aluminosilicate minerals. The precursor
Amarra Granite is a muscovite-biotite granite,
relatively low in iron bearing minerals
facilitating the formation of kaolin deposits
as residual mantles.
• The development of the kaolin has occurred
along the top and down slope of an
escarpment on the edge of the Lolworth
Range.

Drillhole
information

• A summary of all information material to the • Exploration results are being reported.
understanding of the exploration results
• The Mineral Resource estimate incorporates
including a tabulation of the following
all drillholes currently analysed which are on
information for all Material drillholes:
a spacing of approximately a 200 m east • easting and northing of the drillhole collar
west lineal pattern. See Figure 8 map for
details.
• elevation or RL (Reduced Level – elevation
above sea level in metres) of the drillhole
collar
• dip and azimuth of the hole
• downhole 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.

Data
aggregation
methods

• In reporting Exploration Results, weighting
averaging techniques, maximum and/or
minimum grade truncations (e.g. cutting of
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Criteria

JORC Code explanation

Commentary

high grades) and cut-off grades are usually
(Stratum Resources 2021) Sampling of the
Material and should be stated.
kaolinised granite yielded material for
disaggregation by extraction of the -45 µ
• Where aggregate intercepts incorporate
fraction by wet screening.
short lengths of high-grade results and
• All drill holes logs were examined for
longer lengths of low-grade results, the
thicknesses of white granite intersections to
procedure used for such aggregation should
determine the approximate geometry of the
be stated and some typical examples of such
resource in these areas.
aggregations should be shown in detail.
• The assumptions used for any reporting of
metal equivalent values should be clearly
stated.
Relationship
• These relationships are particularly
• The geometry of the kaolin resource is planar
between
important in the reporting of Exploration
on the upper surface and wavy for the lower
mineralisation
Results.
surface. Despite the irregular lower surface,
widths and
the resource geometry is considered tabular.
• If the geometry of the mineralisation with
intercept
The thickness of the unit has been calculated
respect to the drillhole angle is known, its
lengths
by using the mean of each of the drill hole
nature should be reported.
intercepts of the white zone.
• If it is not known and only the downhole
lengths are reported, there should be a clear • All drilling in this report is recorded as
vertical downhole lengths.
statement to this effect (e.g. ‘downhole
length, true width not known’).
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 drillhole collar
locations and appropriate sectional views.

• Appropriate maps are included in public
announcements by IGM, and included in this
report.
• Unpublished reports (maps and cross
sections) by Stratum Resources 2021 & 2022.

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.

• Exploration results are comprehensive and
include top and bottom intercept criteria for
each drill hole and -45µ data for each sample
analysed.

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.

• A small excavation has been completed at
the Surprise prospect (3 km to the east of
Clydesdale) which has exposed the kaolin
profile. Multiple samples have been collected
from this pit for metallurgical testwork on the
quality and suitability of the kaolin in various
industries.
• Lineament analysis from satellite and drone
imagery to identify areas of prospectivity.
• The visual and assay data of the drillholes
suggests variability of the quality through the
kaolin zone.
• Several programs of metallurgical testwork
have been completed to date, with the aim of
determining product specifications and enduse, and product quality. Results are
presented on IGM’s website.

Further work

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

• Analysis of the air core drilling samples is
planned to support the Mineral Resource
estimates presented in this report.

Clydesdale (Extended) Kaolin Deposit Mineral Resources Estimate
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Criteria

JORC Code explanation

Commentary

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

• Samples derived from this program will be
sent to metallurgical laboratories for further
testwork.
• Selected samples will be measured for bulk
density.
• Diagrams clearly highlighting the areas of
possible extensions, including the main
geological interpretations provided in this
information. See Figure 12 for details.
• Future drilling areas are shown in Figure 4.
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Section 3: Estimation and Reporting of Mineral Resources
Criteria

JORC Code explanation

Commentary

Database
integrity

• Measures taken to ensure that data has not
been corrupted by, e.g. transcription or
keying errors, between its initial collection
and its use for Mineral Resource estimation
purposes.
• Data validation procedures used.

• A manual back-up of the database is
completed when additional data is added.
• Not applicable.

Site visits

• Comment on any site visits undertaken by
the Competent Person and the outcome of
those visits.
• If no site visits have been undertaken
indicate why this is the case.

• The Competent Person(s) (Mineral
Resources) visited the Project twice on
March 31 - April 3 and 20-25 June 2021.
• The Competent Person (s) formed an
understanding of the geological and
geographical setting of the deposit. Another
trip is planned for mid-2022.
• Selected billets of diamond core will be
compared to AC samples from equivalent
downhole depths, during the logging process
in cases where the two holes were twinned.
• The outcome of these site visits was that
data has been collected in a manner that
supports reporting a Mineral Resource
Estimate in accordance with the guidelines of
the JORC Code (2012) and controls on the
mineralisation are well-understood.
• The project location, infrastructure and local
environment were appraised as part of
JORC’s “reasonable prospects” test.

• Confidence in (or conversely, the
Geological
uncertainty of) the geological interpretation
interpretation
of the mineral deposit.
• Nature of the data used and of any
assumptions made.
• The effect, if any, of alternative
interpretations on Mineral Resource
estimation.
• The use of geology in guiding and controlling
Mineral Resource estimation.
• The factors affecting continuity both of
grade and geology.

• There is sufficient confidence in the
geological interpretation of the deposit to
allow for a Mineral Resource to be reported.
• Drill samples from AC drilling were used to
assist with the geological interpretation.
• A mineralisation zone was interpreted for the
white and cream-coloured intervals using
geological logs of sample colour.
• Geological interpretations were carried out
on cross sections aligned with drillhole fence
lines, spaced between 50 m and 100 m apart.
• Other colours logged in drillhole samples
range from yellow to brown and grey, and
these samples are currently not considered
to be representative of the kaolinised
material currently subject to metallurgical
testwork.
• Logged colour of the drill samples were used
in conjunction with photographic images of
sample chip trays to refine the interpretation
of the domain. The white domain captures
the volume used to report the Mineral
Resource.

• The extent and variability of the Mineral
Resource expressed as length (along strike
or otherwise), plan width, and depth below

• The dimensions of the Clydesdale (extended)
kaolin deposit is well defined in Figure 12
Area A from Clydesdale to Surprise Mine is
2,500m in length with a width of 350m. Area

Clydesdale (Extended) Kaolin Deposit Mineral Resources Estimate
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Dimensions

Criteria

JORC Code explanation
surface to the upper and lower limits of the
Mineral

Commentary
B North from Clydesdale to White Creek
measure 1,100 m in length, with a width of
350m. Average thickness in both areas is
between 10 m and 40 m in thickness.

• The nature and appropriateness of the
• Detailed sampling and metallurgical analysis
Estimation
estimation technique(s) applied and key
of the AC Drill hole cuttings is planned for
and modelling
assumptions, including treatment of
mid-2022.
techniques
extreme grade values, domaining,
• This represents the maiden Mineral Resource
interpolation parameters and maximum
estimate for the Clydesdale (extended) kaolin
distance of extrapolation from data points. If
deposit.
a computer assisted estimation method was
chosen include a description of computer
software and parameters used.
• The availability of check estimates, previous
estimates and/or mine production records
and whether the Mineral Resource estimate
takes appropriate account of such data.
• The assumptions made regarding recovery
of by-products.
• Estimation of deleterious elements or other
non- grade variables of economic
significance (e.g. sulphur for acid mine
drainage characterisation).
• In the case of block model interpolation, the
block size in relation to the average sample
spacing and the search employed.
• Any assumptions behind modelling of
selective mining units.
• Any assumptions about correlation between
variables.
• Description of how the geological
interpretation was used to control the
resource estimates.
• Discussion of basis for using or not using
grade cutting or capping.
• The process of validation, the checking
process used, the comparison of model data
to drillhole data, and use of reconciliation
data if available.
Moisture

• Whether the tonnages are estimated on a
dry basis or with natural moisture, and the
method of determination of the moisture
content.

• Tonnages are estimated on a dry basis.

Cut-off
parameters

• The basis of the adopted cut-off grade(s) or
quality parameters applied.

• Grade envelopes were not used for
geological domaining. The Mineral Resource
is reported from blocks within the White
domain.
• The Mineral Resource is reported from blocks
in the White domain where (K2O+Na2O) <2%
and Fe2O3 <2%

Mining factors • Assumptions made regarding possible
mining methods, minimum mining
or
dimensions and internal (or, if applicable,
assumptions
external) mining dilution. It is always
Clydesdale (Extended) Kaolin Deposit Mineral Resources Estimate
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Criteria

JORC Code explanation

Commentary

necessary as part of the process of
determining reasonable prospects for
eventual economic extraction to consider
potential mining methods, but the
assumptions made regarding mining
methods and parameters when estimating
Mineral Resources may not always be
rigorous. Where this is the case, this should
be reported with an explanation of the basis
of the mining assumptions made.
Metallurgical
factors or
assumptions

• The basis for assumptions or predictions
• Kaolin is regarded as an Industrial Mineral
regarding metallurgical amenability. It is
and therefore Mineral Resources should be
always necessary as part of the process of
reported in accordance with Clause 49 of the
determining reasonable prospects for
JORC Code.
eventual economic extraction to consider
• Metallurgical process tests will be conducted
potential metallurgical methods, but the
on samples following logging.
assumptions regarding metallurgical
•
treatment processes and parameters made
when reporting Mineral Resources may not
always be rigorous. Where this is the case,
this should be reported with an explanation
of the basis of the metallurgical assumptions
made.

Environmental • Assumptions made regarding possible waste
and process residue disposal options. It is
factors or
always necessary as part of the process of
assumptions
determining reasonable prospects for
eventual economic extraction to consider
the potential environmental impacts of the
mining and processing operation. While at
this stage the determination of potential
environmental impacts, particularly for a
greenfields project, may not always be well
advanced, the status of early consideration
of these potential environmental impacts
should be reported. Where these aspects
have not been considered this should be
reported with an explanation of the
environmental assumptions made.

Bulk density

• The property is located on Grazing
Homestead Perpetual Leases.
• The native title rights of the Gudjala People
are respected by the Project. All the
tenements excluding a small area of EPM
25299 lie on freehold land exclusive of Native
Title. All fees and conditions of agreements
with the Gudjala People have been complied
with.
• Cultural heritage clearances were undertaken
prior to IGM commencing advanced
activities.
• Majority of the area is Category A or B
remnant vegetation and is of least concern.
• Potential waste from the processing of
material is expected to be minimal. The onsite process under consideration is a simple
crush and screen plant, with the concentrate
then moved off-site for further processing.
The waste material from this process will
contain no contaminants is expected to aid
the rehabilitation of the mined and disturbed
ground.

• Whether assumed or determined. If
• In situ bulk density for the kaolinised granite
assumed, the basis for the assumptions. If
at the Clydesdale deposit was estimated by
determined, the method used, whether wet
CSA Global, by using the calliper method to
or dry, the frequency of the measurements,
determine volume of 118 samples from 11
the nature, size and representativeness of
diamond holes from the Clydesdale prospect.
the samples.
• The average in situ dry bulk density is
• The bulk density for bulk material must have
estimated to be approximately 1.76 t/m3.
been measured by methods that adequately • A bulk density value of 1.76 t/m3 was applied
account for void spaces (vugs, porosity,
to all blocks in the white domains, and this
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Criteria

JORC Code explanation
etc.), moisture and differences between
rock and alteration zones within the deposit.
• Discuss assumptions for bulk density
estimates used in the evaluation process of
the different materials.

Commentary
value is considered appropriate by the
Competent Person for the host lithologies
present.

Classification

• The basis for the classification of the Mineral • The Mineral Resource is classified as Inferred
Resources into varying confidence
in accordance with guidelines contained in
categories.
the JORC Code. The Mineral Resource is
classified based upon drillhole spacing, drill
• Whether appropriate account has been
hole logging, comparative validation with the
taken of all relevant factors (relative
adjacent Clydesdale area and thickness
confidence in tonnage/grade estimations,
measurement of the “white zone”.
reliability of input data, confidence in
• The coincidence of surface geological data
continuity of geology and metal values,
over the outcrop areas of the Southern
quality, quantity and distribution of the
Lolworth Range escarpment area form the
data).
basis of validation of the inferred JORC
• Whether the result appropriately reflects
classification.
the Competent Person’s view of the deposit.
• The Competent Person is of the opinion that
in the absence of the sampling methods and
sample analyses to date of the AC drillholes,
there is inadequate grounds for elevating the
mineral resource classification to indicated.
On the completion of metallurgical testing
the classification can be elevated to an
indicated resource.

Audits or
reviews

• The results of any audits or reviews of
Mineral Resource estimates.

Discussion of
relative
accuracy/
confidence

• Where appropriate a statement of the
• The reported tonnages are the estimated
relative accuracy and confidence level in the
tonnages for the -45µ fraction of the deposit.
Mineral Resource estimate using an
approach or procedure deemed appropriate
by the Competent Person. For example, the
application of statistical or geostatistical
procedures to quantify the relative accuracy
of the resource within stated confidence
limits, or, if such an approach is not deemed
appropriate, a qualitative discussion of the
factors that could affect the relative
accuracy and confidence of the estimate.
• The statement should specify whether it
relates to global or local estimates, and, if
local, state the relevant tonnages, which
should be relevant to technical and
economic evaluation. Documentation should
include assumptions made and the
procedures used.
• These statements of relative accuracy and
confidence of the estimate should be
compared with production data, where
available.
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• The Mineral Resource estimate was peer
reviewed by Stratum Resources as part of
their internal procedures, with no flaws
noted.
• No external review has been conducted.
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Competent Person Statement
The information in this report that relates to Mineral Resources is based on, and fairly reflects,
information compiled by Mr Murray Lines, a Competent Person, who is Principal of Stratum
Resources. Mr Lines has sufficient experience relevant to the style of mineralisation and type of
deposit under consideration and in particular in the field of Industrial Minerals and to the activity
which he is undertaking to qualify as Competent Person as defined in the 2012 Edition of the
Australasian Code for the Reporting of Exploration Results, Mineral Resources, and Ore Reserves
(JORC Code). Mr Lines consents to the disclosure of information in this report in the form and
context in which it appears.
The information in this report that relates to Industrial Minerals considerations with respect to
Clause 49 of the JORC Code is based on, and fairly reflects, information compiled by Dr Ron
Goldbery, a Competent Person, who is an Associate of Stratum Resources, a Member of the
Australian Institute of Mining and Metallurgy. Dr Goldbery has sufficient experience relevant to the
style of mineralisation and type of deposit under consideration and to the activity which he is
undertaking to qualify as Competent Person as defined in the 2012 Edition of the Australasian Code
for the Reporting of Exploration Results, Mineral Resources, and Ore Reserves (JORC Code). Dr
Goldbery consents to the disclosure of information in this report in the form and context in which it
appears.
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