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Integrated 3D Inversion Modelling Identifies Series of  
High Priority Exploration Targets at Jervois 

 

30 July 2025 
KGL Resources (ASX:KGL) is pleased to provide an update on the exploration potential of the Jervois and Unca Creek 
exploration leases based on recent integrated 3D Inversion Modelling undertaken by Viridien’s Multiphysics team that 
has incorporated considerable geological knowledge of the area, built-up by KGL over the last 10 years of drilling. 

• KGL’s exploration to date has shown the Jervois tenements to be a highly prospective high grade polymetallic 
deposit.  Ongoing technological advancements are enabling improved geological understanding of the Jervois 
deposit that contributes to improved exploration targeting and cost efficiency. 

• Over the past decade, substantial geophysical data has been collected across KGL’s Jervois and Unca Creek 
tenements, particularly over the southern extent of the J-fold structure. Historically, these datasets, including 
gravity, magnetics, and magnetotellurics (MT) were analysed independently, limiting their integration with 
geological information due to computational constraints.  

• With recent advancements in computing power, geoscientific expertise and enriched geological datasets from 
drilling and core analysis, the application of joint inversion modelling which integrates gravity, magnetotelluric 
(MT), magnetic and petrophysical drilling data now offers improved resolution and targeting precision.  This has 
proven to be significantly more effective in reflecting the subsurface geology compared to single-parameter 
inversion models, which inherently view geological structures from a single perspective. 

• Effectively combining three key physical rock properties; low resistivity, high magnetic susceptibility and high 
density, the resulting model further delineates known zones of mineralisation at Jervois and demonstrated strong 
correlation with existing proven geological data. 

• The study has highlighted several new exploration targets and increased confidence in previously recognised 
anomalies.  Among the most prominent targets emerging from this approach are the central J-fold structure 
that is associated with the single domain models’ trend of Scarpe / Crowe's Nest, and a southern trend parallel 
to the J structure that encompasses the southern extents of the Bellbird (Colling prospects) and south of 
Rockface prospects and the southern continuation of Reward South (Krak Ridge prospect).. 

• The results validate that integrating additional geophysical inputs, such as structural trends derived from IP 
surveys further enhances model resolution and geological interpretation. Moreover, expanding MT survey 
coverage, particularly infill over the southern area and extension across the broader Jervois project, would 
substantially improve the confidence in anomalies identified through single-domain inversions. 

• In addition, apparent resistivity mapping has identified a significant deep-seated low-resistivity feature 
beneath the central J-Fold and a smaller low-resistivity feature near the Bellbird deposit, penetrating to 
depths exceeding 5km. The integrated 3D Inversion Model resistivity data identifies two prominent low-
resistivity areas at 3km below the central J-fold structure (Area 1 prospect) and the Bellbird-Rockface trend. 
These prominent conductive zones are interpreted to represent a major structurally controlled feature—
potentially linked to alteration, fluid pathways, or mineralising systems associated with the J-Fold axial plane 
and the deeper Jervois Fault structure. 

• Integrated 3D Inversion modelling lays the foundation to accelerate low cost / accretive growth for the high-
grade Jervois Project. This program has led to the delineation of a series of high-priority exploration targets, 
particularly within the southern extent of the J-fold structure, underscoring its value in guiding future exploration 
efforts for potential mine life extension, at the wholly owned Jervois and the Unca Creek tenements. 

• The findings from this study provide the strongest geophysical evidence to date that Jervois hosts a 
significantly larger and deeper mineral system than previously identified.  
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Background  
The Jervois mineral field is a highly prospective area due to its proximity to the large crustal-scale Jervois Fault, 
which acted as a plumbing system for mineralising ore-forming fluids. 

Since KGL acquired the project in 2011, substantial advances have been made in understanding the geological 
controls on mineralisation. Extensive drilling has revealed that copper mineralisation is largely hosted in steeply 
plunging shoots, many of which remain open at depth. 

Structural analysis (Crowe, 2024) has shown that. 

• Cu-Ag-Au-magnetite mineralisation is associated with late tectonic, post-S2 foliation,  
• Ag-Pb-Zn mineralisation is interpreted as pre-tectonic, likely related to a SEDEX-VMS system.  
• Bornite is interpreted to form through later, lower-temperature hydrothermal overprinting of chalcopyrite. 

KGL recognises the mineralisation at Jervois as a hybrid system, incorporating characteristics of Volcanic-
hosted massive sulphide (VHMS), sediment-hosted exhalative (SEDEX), Fe–Cu skarn, and Iron oxide–
copper–gold (IOCG)-style deposits. 

For simplicity, the mineralisation can be grouped into two assemblage styles: 

• Lower tenor, stratabound disseminated sulphides, and 
• Higher-grade, structurally controlled copper-magnetite or calc-silicate shoots 

Whilst the Jervois tenements remain under explored, recent drilling has focused on infill drilling and extending 
the resource and knowledge, at depth, for the current lodes. This work has consistently demonstrated high grade 
copper intersects in these areas.  

While each of the main deposits remain open at depth, future drilling of deep targets is deferred until they 
become more accessible from underground at a significantly lower cost from underground development and 
exploration drives.  

An ongoing work program to identify “high priority” and “high value” targets using more cost effective advanced 
geophysical techniques and advanced modelling techniques of geophysical data was initiated with Viridien to 
improve drill targeting and reduce the cost of future exploration programs. 

Integrated Inversion Modelling  
Over the past decade, substantial geophysical data have been collected across KGL’s Jervois and Unca Creek 
tenements. Historically, these datasets, including gravity, magnetics, and magnetotellurics (MT) were analysed 
independently, limiting their integration due to computational constraints and limited geological information. 

This project addresses those limitations by developing integrated multidisciplinary inversion models, where 
different geophysical parameters are cross-validated and weighted against each other (Luis A. Gallardo, Max 
A. Meju, 2003 and 2011). The final deliverables include both single-domain and joint 3D inversion models that 
combine multiple physical properties. 

Enabled by recent advancements in computing power, geoscientific expertise, and enriched geological datasets 
from drilling and core analysis, these models offer improved resolution, geological constraints, and targeting 
precision. The initiative aims to enhance exploration strategies, align drilling with known mineralization, and 
reveal previously unrecognized prospects. 

The final integrated 3D inversion models comprise magnetically guided gravity and MT inversions, constrained 
by downhole geological information. These models have delineated several new exploration targets, many of 
which correspond to geochemical anomalies identified in earlier phases of work and are now validated by the 
integrated modelling. 

The integrated models were developed using a cross-gradient approach that promotes structural similarity 
across the three geophysical datasets: gravity, magnetics, and magnetotellurics (MT). This method effectively 
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combines three key physical rock properties, low resistivity, high magnetic susceptibility, and high density. The 
resulting model accurately delineates known zones of mineralisation at Jervois, demonstrating strong correlation 
with existing geological data. 

The program included joint inversion modelling of the 3D Orion MT, gravity, and magnetic datasets by Viridien, 
including: 

• Unconstrained single-domain inversions (gravity, magnetics, MT) 
• Magnetically guided inversions of gravity and MT 
• Joint 3D inversions integrating magnetic, gravity, and MT data, constrained by surface geology, downhole 

density and magnetic susceptibility, alteration domains, and mineralised wireframes 

The 1999 airborne magnetic survey and the 2016–2017 ground gravity program remain the most 
comprehensive datasets covering both the Jervois and Unca Creek tenements. Alongside 114 Orion MT 
sounding stations, these datasets form the foundation for the current 3D modelling initiative. 

Exploration Program 
The current work program including desktop studies and data analyses has been conducted with the 
overarching objective of designing an exploration program aligned with KGL’s long-term strategic vision to 
significantly enhance copper, silver, gold extraction at the Jervois Project.  
 
The ongoing exploration program is to be staged into short-term, medium-term, and long-term phases to 
achieve the following key objectives: 

• Short-Term (project operating years 5–10): To infill underutilised processing capacity by identifying and 
developing low-risk open pit extensions within the existing Jervois tenement (EL25429). 

• Medium to Long-Term (project life extension years 10–20+): To extend the Jervois Project’s mine life 
beyond 10 years to 15 and 20+ years; through expansion of current mining areas at depth, new mining 
areas within the Jervois tenement and extension into the adjacent Unca Creek tenement (EL28082). 

 

In the short term, the focus is on infilling underutilised processing capacity through low-risk open pit targets 
within the existing Jervois tenement (EL25429). High-confidence targets identified for the short term; include 
Area 4, the Reward trend extensions, and the Oleg–Moley trend (Figure 1,Figure 2).  

• The planned magnetotelluric (MT) surveys to fill geophysical data gaps will further enhance these targets. 
While the Cox’s Find prospect has been downgraded by the latest inversion models, recent mineralised 
intercepts warrant further investigation using DHEM surveys. 
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Figure 1. Plan view of the magnetic image–guided and drill hole density–constrained gravity inversion model. The model provides 
improved resolution and increased confidence in anomalies identified along strike from Reward to Reward North and Boundary, 
extending into the Unca Creek tenement between Becana and Pioneer. It also enhances the definition of key trends, including the Oleg–
Morley trend east of Reward and the western limb of the J-Fold (Scarp–Crowe’s Nest). 

In the medium term, the program aims to extend the mine life by targeting deeper mineralisation within EL25429 
and expanding the knowledge into the adjacent Unca Creek tenement (EL28082). Three key targets, Area 2, 
Area 3 and the west of Rockface (Rockhole) are prioritised for drill testing, with the latter becoming accessible 
following underground development. (Figure 2). 
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Figure 2. Horizontal slice of the joint magnetic imagery guided MT and gravity inversion model at 0.0 mRL (approximately 350 m below 
surface). Resistivity is displayed using the colour scale, while inverted density is represented by contour lines. Purple triangles denote 
MT sounding stations, and black lines indicate structural interpretations derived from magnetic data. Several anomalies have been 
identified within Jervois Tenement (EL25429): Area 1 is positioned directly over the F3/J-Fold axis, Area 2 defines a distinct parallel 
trend to Bellbird, Area 3 forms an offset parallel trend to Rockface, and Area 4 aligns closely with the Reward South trend. The cross 
section line AB is shown in figure 3. 
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Figure 3. Cross-section along the N–S line at 628286 mE (viewing east) illustrating the magnetic-guided MT and gravity joint 3D 
inversion, constrained with down hole information. Resistivity is represented by the colour scale, while density is shown by contour lines. 
Two mineralised lodes are highlighted in purple, along with drill hole traces indicating mineralised intersections.  

 

Long-term opportunities focus on the Unca Creek tenement, where joint inversion modelling and geochemical 
validation have highlighted several prospects. These include the Becana–Pioneer trend, and the area south of 
Hamburger Hill. The Eastside prospects continue to show strong geophysical signatures, and although many 
anomalies are linked to mafic intrusions, the untested southern zone, featuring outcropping banded iron 
formation, remains a high-potential target for IOCG-style mineralisation (Figure 1) 
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Results & Analysis 
Integrated and Constrained Models 
The magnetic guided MT model shows an overall good match across the entire survey area, with a global Root 
Means Square (RMS) of 1.08. Compared to the blind single-domain (SD) MT inversion, the global RMS is slightly 
higher, and a few stations exhibit increased local misfits. This difference is attributed to the use of the magnetic-
image structural cross-gradient constraint, which enhances large-scale structural coherence but can suppress 
small-scale variations needed to fit the data at some individual sites. 

 
Figure 4. Horizontal slice of the MT resistivity 3D model over the southern portion of the Jervois tenement, comparing the unconstrained 
model (left) with the magnetic-guided model (right). MT station locations are indicated by black triangles. 

 

The integrated approach combining geophysical methods with geological and geochemical data has improved 
the resolution and confidence of subsurface modelling at Jervois. While limitations remain, particularly with 
uneven MT coverage and the depth sensitivity of certain methods, joint inversion models have successfully 
delineated multiple high-priority exploration targets. A series of promising targets has been identified along the 
southern extent of the J-fold, warranting follow-up exploration and potential drill testing 

Targets type 1 
The single-domain gravity inversion, guided by magnetic imagery and constrained by drillhole data, has 
significantly improved geological confidence and model resolution. This method successfully delineated 
several targets, including areas along strike from Reward to Reward North and the Boundary prospects, as well 
as the western limb of the J-fold structure (from Scarp to Crowe’s Nest) and the eastern side of Reward, along 
the Moley–Oleg trend. Within the Unca Creek tenement, key target zones include the southern extent of 
Hamburger Hill, the Becana–Pioneer trend, and the Eastside prospects (Figure 1and Figure 5) 
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Figure 5. Tilt angle of magnetic data reduced to the pole (left) across both the Jervois and Unca Creek tenements, with structural 
interpretations derived from magnetic data. The right panel displays copper concentrations (ppm) from soil geochemistry: legacy data 
over the Unca Creek tenement and samples collected in 2014 and 2015 by KGL Resources over the Jervois tenement. 

Target Type 2 
The integrated inversion models have identified targets with high geological confidence, supported by alignment 
with legacy geochemical datasets and known mineralisation at Bellbird and Rockface. The joint inversion 
approach has delineated four key target areas: 

Area 1 is located in the central-western portion of the J-fold and is characterised by a coincident low-resistivity, 
high-density, and magnetic response. This feature is entirely under cover, buried beneath thick sedimentary 
sequences, further geophysical assessment is warranted. Preliminary interpretation suggests this may 
represent a deep-seated structural feature aligned with the F3 (J-fold) fold axis (Figure 2, Figure 6, Figure 7). 

Area 2, situated south of Bellbird, appears as a parallel trend to the main Bellbird mineralisation (Figure 6).  

Area 3 extends from the Chubko prospect south of Rockface, forming a parallel trend to Rockface trend (Figure 
2, Figure 6). Preliminary interpretation suggests this may represent a deep-seated structural feature aligned 
with the F3 (J-fold) fold axis.  

Areas 2 and 3 have been recognised as anomalous zones since the initial magnetic and gravity inversion 
modelling in 2018 requiring further validation. Through integrated inversion and correlation with geochemical 
datasets, these targets have now been refined and prioritised for future drill testing (Figure 2, Figure 6). 

• Additional magnetotelluric (MT) stations are planned for the three areas in the upcoming geophysical 
program  
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 Area 4 is located on the eastern limb of the main J-Fold and along the southern extent of the Reward South 
trend. Anomalies in this area are supported by both the single-domain inversion and soil geochemistry results.  

 
Figure 6. Horizontal slice of the joint magnetic imagery guided MT and gravity inversion model at 0.0 mRL(approximately 350 m below 
surface). Resistivity is displayed using the colour scale, while inverted density is represented by contour lines. Purple triangles denote 
MT sounding stations, and copper concentration in ppm is from soil geochemistry data. The cross-section line AB is shown in figure 7.  
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Figure 7. Cross section at 7492418.00mN looking north highlighting resistivity of Area 1 (J-fold centre). 

Exploration Targets 
Short-Term Targets and Work Plan (EL25429): 

Several high-confidence targets have been identified within the approved Jervois tenement. These include Area 
4 /Krak Ridge, south of Reward South, Reward North and the Boundary prospects, Oleg–Moley trend on the 
east of Reward (Figure 1and Figure 2).  

Additionally, the Scarp–Crowe’s Nest trend on the western extent of the J, remains a high-priority structural 
corridor. A previously drilled hole at Crowe’s Nest intersected magnetite with trace sulphides. Follow-up work to 
improve the integrate joint inversion model interpretation. includes:  

• Downhole EM (DHEM) to map potential conductors within ~200 m of the existing drill hole and Fixed-Loop 
Surface EM (FLEM) to map potential deeper-seated conductors beyond the reach of DHEM. (Figure 8).  

• A magnetotelluric (MT) survey is planned to infill gaps in the Orion 3D array and to achieve complete 
geophysical coverage across the project area, enabling an upgrade to the integrated joint inversion model. 

The Cox’s Find prospect has been downgraded by the integrated inversion model and is no longer considered 
an open-pit target. However, strong copper mineralisation intersected in several legacy drillholes, as well as in 
hole KJD646 drilled in 2024, warrants further investigation.  

• A follow-up Downhole Electromagnetic (DHEM) survey is planned for KJD646 to determine whether the 
prospect should be downgraded or reconsidered as a potential target based on the results. 
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Figure 8. Reduced-to-pole (RTP) magnetic tilt angle over the northern section of the Jervois tenement, showing structural interpretations 
derived from magnetic data. The figure also illustrates the proposed FLEM loop and station locations over the western limb of the J-
Fold. 

Medium-Term Targets and Strategy 

Two primary medium-term targets are prioritised for drill testing following the outcomes of the integrated 
inversion modelling: 

• Area 2, located within EL25429 in the Jervois tenement, has been well constrained through geophysical 
and geochemical datasets. This target is now considered drill-ready.  

The area west of the Rockface North Lode and Rockhole prospect also presents a compelling 
opportunity. Although currently inaccessible due to rugged terrain, once the decline to Rockface is 
established, this zone will become more accessible and cost-effective for drilling from 
undergrounddrives. 

• Area 3, located south of Rockface (Chubko trend) is a parallel trend to the known Rockface 
mineralisation. It has been validated by MT and gravity models, supported by IP chargeability 
anomalies, although it lies near the edge of current IP coverage. 

Long-Term Opportunities within the Unca Creek Tenement (EL28082) 

Several exploration targets have been defined and prioritised through integrated geophysical modelling and 
geochemical validation: 
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The Becana–Pioneer trend adjacent to the north of the Jervois tenement remains a significant target, supported 
by results from joint magnetics-guided gravity inversions, single-domain gravity models, IP chargeability 
anomalies and historical drillhole copper intersections (Figure 1, Figure 5). 

At Hamburger Hill, to the east of the Jervois tenement, legacy drilling intersected copper mineralisation. 
However, improved structural resolution from mag-guided gravity inversion now suggests the mineralised zone 
lies approximately 200 m south of previous drillholes, on the adjacent flat terrain (Figure 1,Figure 5) 

Further MT surveying is planned to refine this interpretation and feed into the integrated model. 

The Eastside prospects, located in the eastern portion of the Unca Creek tenement, consistently exhibit strong 
magnetic and gravity anomalies. Several of these responses have been attributed to mafic intrusions and 
remanent magnetisation, leading to a downgrade in their exploration priority, the southern portion of Eastside 
has been deprioritised. The outcome of the geophysical review and the presence of banded iron formation (BIF) 
outcrops in this area enhances the potential for a chemical trap and the development of ironstone/skarn-type 
mineralisation (IOCG). 

Deep Resistivity Anomalies Indicate Untested Large-Scale System at J-Fold 

Using the 3D Orion MT dataset, apparent resistivity mapping was undertaken for three different scenarios, 
including assumptions on effective crustal resistivities and skin depths: for a period of 0.01 seconds (shallower 
penetration depths), for a period of 100 seconds (deeper crustal penetration of 5-10 km) and for a period of 
1000 seconds (over 10km crustal penetration).  

For a period of 0.01 seconds, a conductive zone is aligned with the western survey area, corresponding to 
conductive cover.  The xy component shows lower resistivities around near the Bellbird deposit. The yx 
component (right) reveals a conductive feature spatially aligned with Bellbird, suggesting a distinct structural or 
conductive lithology in that area. Overall lower resistivities are indicated in the yx component in the northern part 
of the survey area (central J-fold). 

For a period of 100 seconds (5-10kms crustal penetration), the results are consistent with the apparent resistivity 
maps at short periods - the area west of the Jervois fault shows significantly lower resistivities and the yx 
component (right) reveals a strong conductive feature located along the central axis of the F3 fold.  

For a period of 1000 seconds (over 10Km crustal penetration) the central J-fold lower resistivity response on 
the yx component remains strong (Figure 7).  Overall lower resistivities are observed in the central survey area, 
and below the known mineralized zones, which is indicative for a deep-rooted source of the deposits.  
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Figure 9. Apparent resistivity map for sounding period T=0.01s. Left: XY component of the impedance tensor. Right: YX component of 
the impedance tensor, displayed with contour lines representing resistivity values. Pink triangles denote MT station locations 

 

 

Figure 10. Apparent resistivity map for sounding period T=100s. Left: XY component of the impedance tensor. Right: YX component of 
the impedance tensor, displayed with contour lines representing resistivity values. Pink triangles denote MT station locations 
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Figure 11. Apparent resistivity map for sounding period T=1000s. Left: XY component of the impedance tensor. Right: YX component 
of the impedance tensor, displayed with contour lines representing resistivity values. Pink triangles denote MT station locations. 

 

Apparent resistivity mapping has identified a significant deep-seated low-resistivity feature beneath the 
central J-Fold, penetrating to depths exceeding 5km. This prominent conductive zone is interpreted to 
represent a major structurally controlled feature—potentially linked to alteration, fluid pathways, or mineralising 
systems associated with the J-Fold axial plane and the deeper Jervois Fault structure (Heinson, G., Didana, Y., 
Soeffky, P. et al., 2018). A smaller, less conductive anomaly beneath Bellbird may represent a subsidiary or 
less-developed system.  

The integrated 3D Inversion Model resistivity data identifies two prominent low-resistivity areas at 3km below 
the central J-fold structure (Area 1 prospect) and the Bellbird-Rockface trend. 
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Figure 12. horizontal slice at -3Km of joint 3D MT model constrained with down hole information. indicating the 2 prominent resistivity lows 
under Bellbird and rockface trend and along the centre of J-fold (western limb) further north. Cross section lines AB and CD are shown in figures 
13 and 14. MT stations location shown with purple tringles.  
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Figure 13. Cross section line AB over Rockface deposit (628265.00mE) of the joint MT 3D inversion model constrained with down hole 
information.  
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Figure 14. Cross section line CD over Bellbird deposit of the joint 3D inversion MT model, constrained with down hole information.  

 

These findings provide the strongest geophysical evidence to date that Jervois hosts a significantly larger 
and deeper mineral system than previously understood.  

Importantly, the results demonstrate that integrating additional geophysical inputs—such as resistivity data 
derived from Induced Polarisation (IP) surveys—could further improve model resolution and geological insight. 
Additionally, expanding MT survey coverage, particularly through infill over the southern corridor and extension 
across the broader Jervois Project, would substantially increase confidence in anomalies identified through 
single-domain inversions. 

 

 

This announcement has been approved by the Board of KGL Resources Limited 
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Competent Person Statement 

The information in this report has been compiled by Atiq Amiri, a Competent Person who is a Member of The 
Australian Institute of Geoscientists (AIG). Atiq Amiri is a fulltime employee of KGL Resources. He has over 5 
years of experience that is relevant to the style of mineralisation and type of deposit under consideration, and 
to the activity being undertaken, to qualify as a Competent Person as defined in the 2012 Edition of the 
‘Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves’. Mr Amiri 
consents to the inclusion in the report of the matters based on his information in the form and context in which 
it appears.  
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