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• A world class laterite/carbonatite rare earth deposit, Mt Weld has been in production since 2011 and remains one of the 

highest grade REE deposits globally 

• Total Mineral Resource: 55Mt @ 5.2% TREO (Lynas Annual Report, 2023)

• Ore extracted from 20-120m thick regolith profile derived a weathered Proterozoic carbonatite intrusive

• Regolith profile also behaves as an aquifer, important local water source for processing

Can seismic help narrow down prospective drilling targets to increase reserves and find more water?

Perth

Mt Weld

Lynas Rare Earth - Mt Weld Deposit

Image: Chandler R. et al (2023)

Magnetics Intensity – Carbonatite Intrusive Profile Photography of Mt Weld Pit WallSeismic Program Location Map
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Geological System

The Mt Weld Carbonatite –  a multi-phase intrusive body (3 – 4km in diameter), 

intruding Neoarchean Laverton greenstones within the Eastern Goldfield Province

• Variable chemistry → resulting in variable weathering profiles. 

• Dominantly calcio-carbonatite intruded by magnesio to ferro carbonatite.

• Textures are both Brecciated to Layered.

• Dolerite Dyke – acting as baffles/barriers within groundwater aquifers?

• Near surface weathering (Permian to Eocene) resulted in highly enriched REE 

regolith profile.

Image: Chandler R. et al (2023)

Burtville Terrane
Kurnalpi Terrane

Hootanui Fault
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1. Define new drilling targets for additional REEs

• Examine area on periphery of block, where current drilling is relatively 

shallow (dominantly AC holes, ~50-70m drilling depth)

2. Exploration for groundwater resources

• Depressions in the weathering surface

• Faults/fracture zones within the bedrock

3. Provide insights into the structural setting 

• Faulting may be controlling groundwater flow directions

• Younger Dolerite intrusives altering the carbonatite.

Seismic Program Objectives

REE = Rare Earth Elements

Rare earths are a key enabler for the development of energy saving technologies
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Seismic Surveys



GET THE BIG PICTURE

Mt Weld Seismic – 3 Tiers of Seismic Data

GA 2D REPRO (46km)
2D Seismic

(6.6km + 4.0km)
3D Survey

(2.1km x 2.0km)

GA 2D REPRO (46km)

2D Seismic

(6.6km + 4.0km)

3D Survey

(2.1km x 2.0km)

1000m

Uncertainties:

• Variable weathering controlled by carbonatite 

chemistry (Ca vs Mg) and proximity to faults 

• Faults controlling groundwater migration

• Impact of prominent NW trending dolerite dyke 

acting as barriers/baffles on aquifers?
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Granny Smith Gold Mine, Goldfields

Wallaby Mine, GoldFields

Mt Weld Mine, Lynas Rare 
Earths

Beta Project, Brightstar

For each seismic dataset, HiSeis produces:

1. Tomography → Weathering profile / depth to fresh rock

2. Reflectivity → Fault geometries, horizons and seismic character 

GA 2D “01AGSNY02” REPRO

Line-01 (2D)

Line-02 (2D)

3D Cube

Mt Weld Seismic – 3 Tiers of Seismic Data

GA Regional 2D - Reprocessed - (47km)

2D - Line-01 / Line-02 (6.6km & 4km)

3D - Cube (2.1km x 2km) 
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First Pass Observations
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Play Video:

Mt Weld Seismic Datasets
(1) Regional GA Line (Reprocessed) GA Line Repro → 2D Lines → 3D Cube
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Regional 
2D line 

MT WELD

Legacy 2001 

processing

Difficulty defining 

intrusive geobodies 

and reflector 

continuity 

2023 Processing

✓ Detailed velocity 

analysis

✓ Improved 

reflectivity in the 

top 3km

✓ Higher confidence 

interpretation

46km

15km

15km

46km

BEFORE - Legacy 2001 processing

AFTER - HiSeis 2023 Reprocessing

MT WELD
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2D Seismic Datasets
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Carbonatite boundary
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Seismic Facies Observations & Interpretation
1. Low amplitude zone with discontinuous seismic 

reflectors 

Interpretation: Brecciated Carbonatite, higher fracture density.

3. Low amplitude zone with inverted/ concave down geometry

 Interpretation: Large carbonatite intrusive body

4. High amplitude - continuous reflectors

 Interpretation: Neoarchean Laverton greenstone meta-sediments

4. High amplitudes continuous reflectors. 

 Interpretation: Neoarchean Laverton greenstone meta-sediments

* EIS funded diamond hole  MWEX10270 total 

length 1020mMD

Core Logging Top 

2. Moderate amplitude reflectors, laterally continuous 

& terminate against low amplitude contact.

 Interpretation: Neoarchean Laverton greenstone, or, 

earlier layered carbonatite (earlier extrusive flow phase?)
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Rare Earth Oxide % Grade

1. High grade REO are concentrated within the highly 

attenuated seismic zone

• Highly brecciated carbonatite – making it 

easier for weathering. 

• Mg-rich Dolomitic Type carbonatite 

Core Logging Top 

500m
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Wireline Logging – Density & Sonic

500m

Greenstone meta-sediments

Wireline Density Wireline Sonic

m/sg/cc

Notable change in elastic properties across the boundary from 

brecciated/fractured Dolomitic carbonatite into the Layered 

Carbonatite (calcic-rich)

DOLOMITIC-RICH

CALCITIC-RICH
Carbonatite Geochemistry

Greenstone meta-sediments

Core Logging Top 
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3D Seismic Results

2km

2km

Mt Weld Pit
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3D Seismic – Refraction Tomography
Finding Top of Fresh Rock 

• Lynas’ mineral systems model: A thicker regolith profile increases the probability of 
encountering REE ore concentrations

• Weathering reduces competency of rocks → reduces seismic velocity

• HiSeis 3D seismic refraction tomography cube revealed high variability in shallow seismic 
velocity  → Identify weathering profile drilling targets 

Ground surface

~ Top fresh rock
Unconsolidated cover and weathered rock

Fresh carbonatite (competent rock = high velocity)
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A A’

Velocity (m/s)

1
0

0
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3D Seismic – Refraction Tomography
Finding Top of Fresh Rock 

Mineralisation also higher around the dolerite dyke (faster 
velocity)

• Lynas’ mineral systems model: A thicker regolith profile increases the 
probability of encountering REE ore concentrations

• Weathering reduces competency of rocks → reduces seismic velocity

• HiSeis 3D seismic refraction tomography cube revealed high variability 
in shallow seismic velocity  → Identify weathering profile drilling 
targets 

Unconsolidated cover and weathered rock

Ground surface

Fresh carbonatite (competent rock = high velocity)

B

B’

B B’

Velocity (m/s)

Dolerite dyke area (=higher velocity)1
0

0
m

100m
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3D Seismic – Refraction Tomography
Finding Top of Fresh Rock 

Mineralisation also higher around the dolerite dyke (faster 
velocity)
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3D view of 3200m/s velocity contour

• 11 holes targeted to evaluate 
deeper zones of weathering 
for REO% and water resources

B

B’

A

A’

390m

360m

330m
 
300m
 
270m

Elevation 
above 
msl

Drill testing zones where low 

velocity is deeper identified from 

3D Seismic
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• Several undrilled areas around the Mt Weld pit area showed positive indications for well-developed weathering profiles based on anomalous 

tomography trends. 

• Eleven drillholes have been planned by the Mt Weld Geoscience Team to test the seismic anomalies and validate for the presence of enriched rare 

earth oxides or groundwater resources.

(1) Targets for REE and aquifers

Key Results
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Drillings Results – Seismic Targets

Seismic Predicted Top of Fresh Rock = 3200m/s

Top of Fresh Rock (RC chip sampling)

w
e

ath
e

re
d

fresh

1m

3200m/s

3200m/s

Top of Fresh Rock

Drilling Top

Drilling Top
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Drillhole validation

• All 11 holes 
intersected deeper 
weathering

• Initial assay data 
‘very encouraging’ 
– higher grade 
REO% 
encountered

• 2 groundwater 
extraction wells 
planned

Drillhole 

targeted at 

predicated 

deeper 

weathering Vertical exaggeration = 1.5

3200m/s ≈ Top of Fresh Rock

B B’

Weathered Carbonatite

Fresh Carbonatite Zone

PIT

• 11 areas with potential deep weathering identified – 11 drilling (RC)

• Targets tended to fall along the NW structural trend.
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Fault Interpretation

• 3 main fault orientations

• Subvertical breaks in reflectivity

• Faulter intersections for greater fracture permeability

• Faults allow conduits for Dolerite Dykes intrusions – a potential 

key part to enriching ore zones due to thermogenic alteration. 

• Faults and fault intersections are bedrock aquifer targets
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Seismic Response to Dolerite Dyke Intrusives

(II) Inferred EAST-WEST dolerite dyke trend

(I) Dolerite dyke intersections occur along a NW trend, 
consistent with the identified structural control in the 
area.

Drillholes which intersected of 

dolerite dyke

Seismic Drillhole Targets

?

?
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Seismic Response to Dolerite Dyke Intrusives

(II) Inferred EAST-WEST dolerite dyke trend

(I) Dolerite dyke intersections occur along a NW trend, 
consistent with the identified structural control in the 
area.

Drillholes which intersected of 

dolerite dyke

Seismic Drillhole Targets

?

?

The seismic targets 

correspond to areas 

of  magnetic lows
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Seismic Reflectivity 
variation across NW 
trending Fault

A

B

C
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Key takeaways from active seismic at Mt Weld

• Seismic Tomography successful at mapping weathering depth

➢ Focussed targets for additional REE

➢ Optimised groundwater extraction

• Mapped bedrock faults and domains

➢ Additional groundwater sources in fault zones

➢ Geotechnical input

• Provided first direct insights into carbonatite pathway from deep in crust 

➢ Reprocessing has dramatically improved image quality 

➢ Detailed overall geometry and revealed internal heterogeneity of carbonatite

➢ Identified exploration sites
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Questions?
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Backup Slides
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What is a Carbonatite?
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• The Dolomite carbonatite contains higher REO% than the calcite carbonatite. This is a function of the 
carbonatite magma.

• The Calcite rich magma crystallises earlier and at a higher temperature than the dolomite rich magma.

• Rare Earth minerals are less compatible in clcite magma, hence, only a small proportion of REE minerals 
crystallise ini calcite rich carbonaite. 

• TEE remain in magmatic melt until the magma cools further, where dolomite starts to crystallise along with 
the REE minerals at lower temps.

• Dolomite carbonatite started off with more REE content that the calcite carbonaite (before weathering). 

• Fracture zones and breccia zones facilitate for deeper weathering zones due to groundwater circulation

Mineral Systems Model – Key Notes

Image: Chandler R. et al (2023)
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Assay Results: MgO%

Assay Results: CaO%

Geochemical changes in Carbonatite
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Lynas Annual Report 2023
https://wcsecure.weblink.com.au/pdf/LYC/02724575.pdf
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Mt Weld – Global Standing
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