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SUMMARY 

This report documents the Strategic Metals Australia Pty Ltd (SMA) exploration program on ML 

100046 partially funded through the Queensland Government Collaborative Exploration Initiative, 

Round 3 (CEI) in 2020.  SMA is a privately owned exploration company dedicated to identification 

and development of new technology mineral deposits through its subsidiary, SMA Mining Pty Ltd 

(SMAM).  An application to participate in the CEI was submitted by SMAM on 21st Feb 2020 with a 

grant of $98,000 awarded on 29th April 2020 and delivery of results in this report.   

SMA has identified a significant metasomatic lithium event in the Buchanan’s Dome area assumed to 

have occurred associated with emplacement of the Buchanan’s Creek Leucogranite and LCT 

pegmatites around 100 million years after the surrounding Forsayth Supersuite granites. It is thus 

postulated that the rare element rich leucogranites have differentiated during orogenic collapse 

with associated metasomatic fronts and LCT pegmatites utilising long-lived structures to ascend in 

the crust and permeate favourable lithologies.     

New knowledge attained from this drill program includes; a recognition of both the intensity and 

widespread occurrence of metasomatism, the critical nature of the host rock composition for 

scavenging lithium and associated alkali metals, the importance of structure providing pathways for 

volatiles and pegmatite intrusion (foliation, shears and faults) and proximity of source lithium-

enriched leucogranites (evidenced in outcrop and by the presence of LCT pegmatites). Undiscovered 

LCT pegmatites are also likely to exist along large scale shears and faults around the margins of the 

Buchanan’s Creek Leucogranite within the metasomatised area.  

Evidence for metasomatic replacement mica having enriched the metasediments to ore grades over 

economic intersections has not been confirmed in these two drill holes but an intense metasomatic 

replacement event in the Buchanan’s Dome area related to the emplacement of lithium-enriched 

leucogranite and associated LCT pegmatites appears to have occurred.  Complex folding and faulting 

in the north-west hinge of the Dome provides a favourable structural environment for the 

emplacement of both LCT pegmatites and lithium metasomatic replacement deposits but also 

presents challenges in drill targeting.  This structural complexity is demonstrated in the results for 

SMA025 which did not contain the expected thickness of the target mica schist.  

In the view of SMA, the geological potential does exist for economic deposits of lithium 

mineralisation associated with metasediments to warrant further investigation.  Economic 

concentrations of lithium, tin and tantalum found in LCT pegmatites also contribute to the economic 

potential of this area.  
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1 Introduction 

This report documents the Strategic Metals Australia Pty Ltd (SMA) exploration program on ML 

100046 partially funded through the Queensland Government Collaborative Exploration Initiative, 

Round 3 (CEI) in 2020.  SMA is a privately owned exploration company dedicated to identification 

and development of new technology mineral deposits through its subsidiary, SMA Mining Pty Ltd 

(SMAM).  An application to participate in the CEI was submitted by SMAM on 21st Feb 2020 with 

grant awarded on 29th April 2020 and delivery of results set at 15th June 2020, the date of this report.   

The proposal outlined the evidence for widespread metasomatic lithium alteration associated with 

the lithium enriched Buchanan’s Creek Leucogranite and surrounding LCT pegmatites on SMAM’s 

flagship Buchanan’s Lithium Project.  As previous drill programs had not effectively tested the host 

metasediments for lithium, two 100m deep HQ diamond drill holes were designed to target schists 

and siltstones of the Lane Creek Formation for enrichment in lithium.   

The Buchanan’s Lithium Project is covered by ML 100046 which was granted to SMAM on the 23rd 

May 2016 for a period of 20 years under a Standard Environment Authority (EPSL03334515).  The 

lease is accessible via public roads and station tracks from Georgetown to the north or Forsayth to 

the east (Figure 1). 

 

Figure 1 Location of SMA CEI Exploration Program 
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2 Geological Setting 

Outcropping rocks on ML100046 include; 

 Paleoproterozoic metasediments and amphibolites of the Lane Creek Formation and 

Cobbold Metadolerite 

 The Mesoproterozoic Buchanans Creek Leucogranite and associated pegmatites  

 Siluro-Devonian mineralised quartz veins  

 Carboniferous rhyolite dikes. 

These rocks form part of the Forsayth Sub-province of the Etheridge Province in the Georgetown 

Inlier and have been mapped by the QLD Geological Survey at 1:250,000 (Georgetown Sheet, 1963) 

(Figure 2) and at 1:100,000 (North Head Sheet, 1973) (Figure 4).   

 

Figure 2 Regional Geology and Metamorphic Grade (Buchanan’s Project Circled) (ref). 

The Forsayth Sub-province comprises Paleoproterozoic sediments of the Etheridge Group which 

have been metamorphosed to greenschist facies in the western half, and completely transformed to 

granulite and migmatite in the Einasleigh Metamorphics to the east.  ML 100046 lies just west of the 

transition to lower amphibolite facies (Figure 2) in the intensely folded rocks of the Gilbert Fold Belt.  

The eastern areas are extensively intruded by voluminous Mesoproterozoic granitic plutons with 

Silurian to Devonian granitoids and Carboniferous dacitic plugs and dykes also intruding the 

Etheridge Group in the vicinity of ML 100046. 
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2.1 Geological History 

2.1.1 Paleoproterozoic 

The Robertson River Subgroup is the lowermost unit of the Etheridge Group exposed in the Forsayth 

area and is divided from base to top into; 

 The Daniel Creek Formation –shallow water siltstones, sandstones, mudstones and shales 

grading into quartzite and quartz mica schist.  

 The Dead Horse Metabasalt –albite rich submarine basalt grading to amphibolite. 

 The Corbett Formation –deep marine mudstones and chert  

 The Lane Creek Formation – 2000m of calcareous and carbonaceous deep water mudstone 

and siltstone grading to black shale, slate and mica schist.    

These formations grade eastward into the Robertson River Metamorphics and are variably intruded 

by dolerite sills of the Cobbold Metadolerite which range from a few metres to over 500 metres 

thick.  Sills intruding the Lane Creek Formation have been dated at 1655.9+/-2.2 Ma and as they do 

not extend into the overlying Townley Formation, are thought to provide a reasonable estimate for 

the age of deposition (Baker and Crawford, 2006).  Up to 6 km of mostly marine sediments were 

deposited in the overlying Townley, Heliman and Candlow formations before deposition was halted 

by Mesoproterozoic orogenesis at around 1600–1500 Ma (Figure 3) possibly due to convergence 

with North America (Betts et al., 2002).   

2.1.2 Mesoproterozoic 

North-south compression around 1620 Ma was immediately followed by east-west compression 

leaving a strong D1 cleavage modified by D2.   ML100046 lies on the northern limb of a west-north-

westerly trending D1 antiform with a fold length of ~15 km and a westerly plunge of around 5o.  

Parasitic folds along the limbs are less than 1 km across and often overturned (Withnall, 1996).  

North to east-north-easterly trending F2 folds with wavelengths of ~1 km cause an interference 

pattern of basin and doming with a prominent dome present immediately east of the project area 

(the Buchanan’s Dome).  The folds generated during D3 accentuate this east-west trend as they are 

large, open folds with an east-south-easterly trending axis.  The foliation in the mica schists of the 

Lane Creek Formation and amphibolites of the Cobbold Metadolerite in the tenement area 

preserves a dominantly E-W strike and is likely to be predominantly D1.   

The peak metamorphic conditions were between low-pressure (Buchan) and medium-pressure 

(Barrovian) and are associated with emplacement of the Mesoproterozoic granites during D3 around 

1550Ma (Withnall, 1996).   The area to the east and north of ML 100046 is dominated by S-type 

batholiths of this age which include the Forsayth, Delaney and Ropewalk granites of the Forsayth 

Supersuite (Figure 4).  Peraluminous leucogranites have been recognised in the Grants Gully and 

Buchanan’s Creek areas that are probably related to the Ropewalk and Delaney granites.  

Geochemical analysis and outcrop patterns suggest these granites are the source of the lithium-

cesium-tantalum (LCT) pegmatites and lithium metasomatism on ML 100046. 
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Figure 3 Time-space Diagram for the Georgetown Inlier (modified from Morrison et al. 2019). 

~1656Ma 
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In 2016, 40Ar/39Ar geochronology was conducted by the DNRME on 2 samples from the tenement; 

the Buchanan’s Creek Leucogranite and an LCT pegmatite, with the results suggesting crystallization 

of these magmatic bodies around 1442+/-6.3 Ma.   SMA has identified a significant metasomatic 

lithium event in the Buchanan’s Dome area assumed to have occurred in association with 

leucogranite emplacement which is around 100 million years younger than the surrounding Forsayth 

Supersuite intrusives.  This age discrepancy may reflect rare element leucogranites and pegmatites 

fractionating along regional structures during orogenic collapse (Zagorvsky, 2014). 

2.1.3 Siluro-Devonian 

Silurian granite (Robin Hood Granodiorite) outcrops to the south-east of ML 100046 in a complex 

relationship with the Digger Creek Granite, the latter dated as Mesoproterozoic (~1554 Ma) (Black 

and Withnall, 1993).  The Robin Hood intrusion forms part of the Pama Province or Pama Igneous 

Association which is associated with the development of the Tasman Orogen along the eastern 

seaboard of Australia.  Intrusions of this age in the Georgetown Inlier are predominantly I-type 

granites but voluminous S-type granites were emplaced to the north in the related rocks of the Cape 

York Peninsular.  Early Devonian mineralised veins and stockworks in the area are thought to be 

related to a slightly later regional thermal event and, although spatially related to the Silurian 

intrusions, are not directly associated with them (Morrison et al. 2019). 

2.1.4 Carboniferous 

The Permo-Carboniferous Mt Sircom Microgranodiorite outcrops to the west of ML 100046 and 

outcrops of volcanic rocks thought to be of similar age occur in the centre of the Buchanan’s Dome.  

These rocks are assigned to the Kennedy Province or Kennedy Igneous Association which are again 

associated with the long-lived subduction zone to the east of the Australian continent during the 

Paleozoic.  Isolated outcrops of microgranite, rhyolite and aplite dykes identified through SMA 

mapping are also thought to be associated with the Permo-Carboniferous volcanic activity linked to 

widespread gold mineralisation such as found in the Agate Creek and Kidston deposits to the south 

and east of ML 100046. 

Carboniferous conglomerates, sandstones and lacustrine sediments unconformably overlie the 

Proterozoic Etheridge Group in a few localised graben structures including one which forms a 

prominent topographic high immediately north of ML 100046.  These sediments are assigned to the 

Gilberton Formation of the Tabletop Basin.   

2.1.5 Recent 

Current outcrop patterns suggest upward doming in some folds of the Cobbold Metadolerite 

including a prominent dome pattern to the south-east of ML 100046 known as Buchanan’s Dome.  

The core of this feature is occupied by a Carboniferous rhyolitic complex thought to be associated 

with nearby copper and gold mineralisation.  ML 100046 covers the north-western hinge of the 

dome where the beds dip steeply away from the core.  The plunging antiform has been modified by 

faults probably associated with the extension during the Carboniferous. 



June 20 SMA CEI0070 2020 10 

 

Figure 4 Buchanan’s Dome - 1:100,000 Geology (North Head Sheet, 1973). 

2.2 Mineralisation 

ML 100046 is known to contain alluvial gold in quantities supporting an historical alluvial mining 

venture and continues to reward the tenacious prospector with gold nuggets.  The wide distribution 

of the nugget fields in this area supports a persistent interpretation that gold is shed from the base 

of unconformably overlying Devonian and Carboniferous sediments (cr18972 and cr17328).  An 

alternative source may be the numerous Devonian, mesothermal, shear-hosted vein deposits in the 

area or the auriferous Carboniferous breccia pipes related to the volcanic pile in the centre of the 

Buchanan’s Dome. 

Along with gold, the historical mining operations on ML 100046 are likely to have recovered 

significant tantalum due to the presence of several eroded LCT pegmatites in the area.  These 

pegmatites have been the target of exploration by SMA over the last few years with the full extent of 

the tantalum and lithium mineralisation on the tenement yet to be established. 

Numerous LCT pegmatites of the lepidolite sub-class intrude the Lane Creek Formation and Cobbold 

Metadolerite around the Buchanan’s Creek Leucogranite on ML 100046 (Figure 5).  The pegmatites 

show complex mineralogical zoning with varying amounts of lithium, cesium and tantalum along 

with some tin, niobium and rubidium.  The JORC resource of 75,800 Tonnes @ 1.32% Li2O, 620 ppm 

SnO2 and 250 ppm Ta2O5 defined over 2 of these pegmatites includes zones rich in tantalum (up to 

0.5% Ta2O5), tin (up to 3% SnO2) and lithium (up to 5% Li2O).  To date, 17 of the Buchanan’s 

pegmatites have been recognised as LCT pegmatites with many more elevated in one or more of the 

rare elements Li, Ta or Nb.  These additional pegmatites with some LCT affinity may turn out to be 

weathered outcrops of LCT pegmatites with the relatively low rare element contents possibly 

reflecting internal zoning within the individual dykes.   
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Figure 5 The Buchanan’s LCT Pegmatite Field. 

The dominance of lepidolite as the lithium bearing phase implies high flux rates during emplacement 

due to excess concentrations of fluorine.  The water and fluorine rich volatile fluids can interact with 

the surrounding country rocks to form alteration haloes up to 150m from the nearest pegmatite 

(Černý et al. 2012).  Lithium alteration halos can be pervasive and of large size.  According to 

Plymouth Minerals (2017), the San Jose deposit in Spain has 92 Mt @ 0.27% Li which is almost 

entirely the lithium altered mica schists surrounding a swarm of thin amblygonite/quartz 

pegmatites.  Lithium alteration of the mica schists in the Buchanan’s LCT pegmatite field also 

appears to be pervasive over large areas.  
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3 Mining and Exploration History 

Tantalum was first reported from the district in 1915 when concentrates containing over 80% Ta2O5/ 

Nb2O5 were recovered from Dividend Gully (Keid, 1938).  A further concentrate, also assaying >80% 

Ta2O5/ Nb2O5 was recorded in 1929 and follow up investigations led to small mining operations at 

Grants Gully.  Prospecting in the early part of the 20th century led to the discovery of alluvial tantalite 

and lepidolite pegmatite occurrences to the north of Grants Gully (Morton, 1939).   

Production records of gold and base metals on the tenements led the Endeavour Oil Company to the 

Buchanan’s Dome area in 1975 (cr5492) chasing shear hosted veins and breccias.  In the 1980’s, Gold 

Copper Exploration (cr11315, cr12058), followed by Millstream Mines (cr16650) assessed the 

Elizabeth and Breccia Hill prospects in the Buchanan’s Dome area.  Soil sampling programs 

delineated anomalous gold, silver, copper, lead and zinc over sericite altered volcanics, 

metasediments and amphibolite. 

It was also in the 1980’s that Arcadia Minerals Ltd under ATP2752M and Gold Copper Exploration Ltd 

(GCE) under ATP233M began investigating the tantalum potential again.  They confirmed the 

presence of elevated tantalum in the creeks around Grants Gully and defined more anomalous 

drainages to the north-east at Buchanan’s Creek.  In 2002, Australian Asiatic Gems Pty Ltd (AAG) 

acquired EPM 13271 and EPM 14224 and identified 4 lepidolite bearing pegmatites.  Greisenised 

granite cupolas were mapped at Grants Gully and Buchanan’s Creek and postulated to be the source 

of the tantalum and lithium.   

From 2003 to 2005, AAG systematically mapped the surface outcrop of the 4 lepidolite pegmatites 

and took bulk samples from 3 of them.  The bulk samples comprised 15-20 kg of pegmatite which 

was crushed and heavy minerals separated on a vibrating table.  As AAG had yet to realise the 

potential value of the contained lithium, the lighter fractions were not assayed.  During 2005, the 

titles were transferred to Queensland Tantalite Pty Ltd which changed names to Queensland Gold 

and Minerals Ltd (QGM) and undertook a 16 hole drilling campaign in 2008 designed to test the 

mineralization in the 4 recognised lepidolite pegmatites.   

In 2011, Artemis Resources Ltd began accumulating tenure under EPMs 13694, 14988, 18490 and 

MLs 3311, 30208, 30123; using their wholly owned subsidiary Gascoyne Metals Pty Ltd.  The 

company was then transferred over to SMA and the company name changed to SMA Mining Pty Ltd 

(SMAM) on the 18/05/15 with the tenements under JV transferred to SMAM on the 24th May 2017. 

SMAM have since conducted extensive stream sediment, rock chip and termite hill sampling over 

several campaigns on the precursor tenements to ML 100046.  The lepidolite pegmatites have been 

further defined through bulk sampling, costeaning and additional drilling leading to definition of 

JORC compliant resources and grant of ML 100046 in May 2016.   By 2019 approximately 800 

termite hill samples were acquired over parts of the Buchanan’s Dome to assist with mapping the 

lithium mineralisation system.  Figure 6 shows the locations of these termite hill samples displayed 

using the results for lithium.   The area showing enrichment in lithium far exceeds the known 

pegmatite outcrops and defines a broad alteration halo adjacent to the Buchanan’s Creek 

Leucogranite.  
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Figure 6 Northern Buchanan’s Dome – Lithium Anomaly and Geological Interpretation. 

4 Target Geology 

Re-analysis of previously neglected metasediments in the 2016 drill core showed them to be 

enriched in lithium (up to 1.1% Li2O) which prompted petrological examination of the core.  A 

secondary growth of coarse -grained muscovite was identified in a quartz-mica schist and laser 

ablation ICP-MS reported an average of 1% Li from 18 spot analyses (Figure 7).  Rock chip and 

costean samples of amphibolite, metasiltstone and mica schist also reported elevated lithium values 

from several areas within the tenement.  The distribution of lithium results in the termite samples 

indicated large areas may be affected by this alteration.  One important result of this study is that 

the host rock composition is important in the “scavenging” of lithium in secondary micas that 

overprint the regional foliation (D1). 

The size of the Forsayth Supersuite batholiths allows for considerable volumes of late stage fluids.  

Geological mapping indicates the Buchanan’s Creek Leucogranite subcrop covers an area of 

approximately 12 Ha with aerial photographic interpretation suggesting the sub-surface extent could 

be up to 100 Ha.  This leucogranite carries around 1.7% F and 800 ppm Li2O and is considered to be 

the source of the surrounding LCT pegmatites.  The results of the termite hill sampling survey, 

isolated rock chip samples and aerial photographic interpretation suggest that up to 60 Ha of the 

surrounding country rocks have been altered by the rare element enriched fluids emanating from 

the leucogranite (Figure 8).     
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Figure 7 Cross Polarized Light Photomicrograph Showing Coarse Secondary Muscovite. 

 

Figure 8 Lithium Alteration in Drilling, Rock Chip and Aerial Photography. 
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Previous drilling by QGM over the pegmatite known as Blackbutt 1 reported a curious geometry 

suggesting the LCT pegmatite occupies the contact between amphibolite and schist.  Seven holes 

were drilled with 4 angled from the west and 3 angled from the east in scissor like formation.  Five of 

the 7 holes started in amphibolite, passed through pegmatite at the contact, then into spotted 

schists and quartzites; the other 2 passed from amphibolite to schist without intersecting any 

pegmatite.  Plotting these results implies the pegmatite underplates the amphibolite in a sill-like 

geometry (Figure 9). 

  

Figure 9 Blackbutt 1 – Previous Drilling Results and Interpreted Geometry. 

It is reported that crystallisation of tourmaline and biotite from reaction with mafic wall-rocks can 

induce a seal to prevent dissipation into the surrounding country rocks during emplacement of LCT 

pegmatites (Černý et al. 2012).  It was proposed that this process could explain the unusual 

geometry of the Blackbutt 1 pegmatite where the amphibolite presented an impermeable barrier to 

the lithium-rich fluids and induced precipitation of the complex pegmatite at the interface between 

amphibolite and schist.  As the metasediments had not been assayed during the QGM drilling 

program, a test hole was proposed to evaluate the lithium content of the metasediments below the 

Blackbutt 1 pegmatite.    

A proposal was submitted to the DNRME during Round 3 of the Collaborative Exploration Initiative 

recommending 3 holes be drilled across the main lithium alteration target in the nose of the 

Buchanan’s Dome and an additional hole be drilled into the metasediments underlying Blackbutt 1.  

The proposal was viewed favourably but was reduced to 2 holes by the government reviewers prior 

to acceptance.  
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5 Buchanan’s CEI Round 3 

SMA Mining was successful in its application for a Round 3 Collaborative Exploration Initiative grant 

with the deed of novation signed on 29 April 2020.  The revised proposal involved siting 2 diamond 

core HQ drill holes on selected stratigraphic sections of mica schists to evaluate the contained 

lithium content and test the alteration model (Figure 10).  CEI_SMA_001 was planned to intersect 

mica schists in an area where termite hill sampling indicated elevated lithium and a nearby drill hole 

had intersected metasediments containing up to 1.1% Li2O.  CEI_SMA_002 was planned to test the 

mica schists underlying the Blackbutt 1 LCT pegmatite. 

 

Figure 10 Proposed Drill Hole Locations. 

Details of the proposed holes are provided in Table 1. 

Table 1 Proposed Drill Hole Details 

Site Easting Northing RL (m) 
Azimuth 

(°) 
Dip (°) 

Predicted 

Depth (m) 

CEI_SMA_001 756100 7948150 335 180 -60 100 

CEI_SMA_002 757110 7946270 390 0 -90 100 

 

The predictive cross-sections generated for the proposal invoke the model where volatile, lithium 

bearing fluids permeate the mica schists but are sealed off by the metadolerite sills in the 
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stratigraphic pile.  Figure 11 predicts CEI_SMA_001 and was located on a broad area of metadolerite.  

Rare fold structures at surface suggest north dipping, westerly plunging beds and the target 

metasediment was assumed to dip under the metadolerite.   

 

Figure 11 Predictive Cross-section for CEI_SMA_001.  

Figure 12 predicts CEI_SMA_002 where previous drilling appeared to constrain the structure to a 

north plunging anticline with pegmatite outcropping in the core.  This original design failed to 

capture the interface between pegmatite and metadolerite and also could not produce oriented 

core.  The design was modified based on these factors when it became apparent that site 

preparation for the original design would involve severe ground disturbance. 

 

Figure 12 Predictive Cross-section for CEI_SMA_002. 
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5.1 Methods 

5.1.1 Survey 

Ground investigation revealed challenges with topography and so the locations of the proposed drill 

sites were moved to limit surface disturbance and assist with targeting schists.  CEI_SMA_001 was 

moved 80m south from the proposed coordinates toward the margin of the outcropping 

amphibolite.  This was done to avoid excessive earthworks and to try and limit the amount of 

metadolerite at the top of the hole.  The hole on this site (SMA025) was angled at 60 degrees from 

horizontal toward the centre of the Buchanan’s Dome (108o).   

Site CEI_SMA_002 was moved 35m to the north-west to avoid the crest of the ridge.  The original 

proposal called for a vertical hole but the hole on this site (SMA026) was drilled at 70o from 

horizontal toward the Buchanan’s Dome (81o).  The additional structural data measurements 

available through orientation of an angled hole was considered justification for this change.  Also the 

change in collar location allowed an angled hole to probe under the originally proposed target.   

The collars were sited using a Garmin GPSmap62 handheld device and the rig aligned using a 

handheld compass.  Mast angle was set by the driller and confirmed by the geologist using a 

clinometer.  Three downhole orientations were captured in each hole using a Reflex Eztrac Camera.  

The collars were capped and left exposed during rehabilitation to allow imminent survey by licensed 

surveyors.  

The final locations and directions of the 2 holes are presented in Table 2. 

Table 2 Survey details of CEI drilling 

Site Hole Easting Northing RL (m) 
Azimuth 

(°) 
Dip (°) 

Depth 

(m) 

CEI_SMA_001 SMA025 757098 7946304 390.00 108 -60 0 

  Reflex EZtrac Camera 108.3 -63.7 30 

  Reflex EZtrac Camera 106.7 -63.7 60 

  Reflex EZtrac Camera 107.1 -63.2 90 

      TD 99.6 

CEI_SMA_002 SMA026 756120 7948069 350.00 81 -70 0 

  Reflex EZtrac Camera 82.3 -67.4 30 

  Reflex EZtrac Camera 84.4 -66.5 60 

  Reflex EZtrac Camera 86.2 -66.4 90 

      TD 102.8 

 

5.1.2 Site Preparation and Rehabilitation  

Drill site preparation and earthworks machinery and operators were sourced through Terry Family 

Developments out of Forsayth, QLD between the 31st March and 1st April 2020.  The access track 

required minimal smoothing and site CEI_SMA_001 was cleared by scraping off the grass and loose 

rocks.  CEI_SMA_002 was sited at the top of a ridge and the fall of ground partially dictated the 

alignment of the pad.  Some cut and fill was required at this site to allow safe drilling practices.   
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Water was sourced from the Korsch Dam within the project area with 10,000l required for SMA025 

and 6,000l required for SMA026.  Two 6m3 sumps were dug by backhoe on both sites to contain 

drilling fluids which included dam water with minor amounts of CR650, Biovis, soda ash and bit lube; 

all biodegradable.  The water was allowed to partially evaporate before the pits were filled during 

rehabilitation on 23rd April 2020. 

The existing access tracks were repaired for use by the station managers with only the tracks directly 

accessing the drill pads requiring rehabilitation.  CEI_SMA_001 required minimal rehabilitation while 

CEI_SMA_002 required some work to return the land to its original lay.  Soil and rock was returned 

to the pits and the top soil stored in windrows spread across the disturbed area.  The surface was 

left slightly mounded over the pits to allow for subsidence and the collars were left exposed to allow 

future professional survey.  The rehabilitation was completed on 23rd April 2020. 

5.1.3 Drilling 

The drilling contractor GeoDrill Australia mobilised a Hydrapower Scout Mark V drill rig out of 

Woombye, Queensland on 30th March and arrived on site on 1st April 2020.  SMA025 was drilled on 

CEI_SMA_001 between the 1st and 4th April and SMA026 was drilled on CEI_SMA_002 between the 

6th and 10th April 2020.  Both holes were drilled from surface using HQ (63.5 mm diameter) diamond 

core for a combined meterage of 203.4 metres.   The GeoDrill team safely completed the campaign 

averaging 25m a day over 8 days.  The core was presented in excellent condition and appropriate 

care taken by GeoDrill in handling and transporting the core boxes securely.  

Core recovery was generally good except the first metre of soil in SMA026 which was washed away 

and an incident involving a run of core dropped down the hole in SMA025.  Run number 19 in this 

hole drilled 2.82 metres from 22.1 to 24.92m but the core barrel came up with only 1.1m of 

fractured, broken quartzite.  The driller ran the rods in again and drilled 37cm further to try and 

retrieve the missing core but only recovered some small plugs.  Evidence of overdrill and grinding 

was seen in the fragments of quartzite retained in the barrel.  There was no evidence in the core to 

suggest a soft zone had been washed away and the drilling rate had not changed in the run.   

Core orientations were provided by a Reflex ActIII Orientation Tool on every run.  The orientation 

was successful for 74.72m of SMA025 and 54.6m of SMA026 with the remainder un-oriented due to 

broken ground, evidence of core spin or tool malfunction.  Orientation marks on adjacent runs were 

compared where continuous and found to be within 15 degrees in all cases, many lined up perfectly. 

The core was marked at half metre depths and a twin blue and red line traced along the core run to 

assist with core handling; the blue line is always on the left looking downhole.  Where an orientation 

mark successfully defined bottom of hole, the red line was traced along the bottom of core and 

marked at regular intervals with an arrow pointing downhole.  Structural features recorded in the 

field logs were marked with twin blue lines to assist with validation.  

The core was photographed on the core logging table at 0.25 m intervals with at least 20% overlap 

(Figure 13). 
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Figure 13 SMA025 49.6-50.4m Core Markup Description. 
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5.1.4 Core Logging 

Logging was recorded using the SMA Core Logging Procedure and the SMA Geological Dictionary.  

Core runs up to 3m in length were transferred to a logging table, marked up, photographed and 

geologically logged within the time constraints of production.  Three logs were collected for each 

hole before the core runs were boxed and laid out for photography and sample markup; 

1. Core Recovery Log 

Core recovery was measured by the rig geologist and compared to the driller’s depths with 
core loss and gain recorded.  An estimate of Rock Quality Designation (RQD) was provided 
for each run based on the percentage of the core unbroken over lengths greater than 10cm.  
In some cases the run was split into intervals of differing RQD.  The success or failure of the 
orientation process was recorded with depth details provided for runs that were oriented 
for parts of their length.  The Core Recovery Log was also used to capture observations on 
drilling conditions and details of the deviation camera shots. 

2. Lithological Log  

Observations on oxidation state, grainsize, lithology, shade, hue, colour, rock strength, 
mineralogy, alteration and a short description were recorded in the Lithology Log.  A 
tungsten scribe was used to estimate hardness and particular features tested with a magnet 
or HCl.  Alteration was used to record percentage estimates of the micaceous alteration that 
had been recognised in photographs from previous drill campaigns.  The MX code refers to 
these silvery micaceous blooms and stars associated with lithium enrichment in the 
geochemical results.   The alteration field was also used as a handy place to record the 
percentage of pyrite/pyrrhotite encountered.   

3. Structural Log 

The Structural Log was used to record structure type, fill, thickness, shape, surface 
roughness, alpha and beta angles and comments.  Alpha angles were estimated using a 
protractor held behind the core and beta angles measured using a HQ template tool, a hard 
plastic sheet with a hole divided by 360 degrees.  Measurement of the beta angles is not 
considered precise due to several factors.  Transfer of the orientation tool reading into 
markings on the core is not always perfect and the thick crayons used broaden the error.  
Tracing the bottom of hole mark down the length of the core can introduce error and the 
thickness of the line itself can encompass 5 degrees.  The hole in the HQ Template tool is 
larger than the core diameter and pressing the core against one side introduces a bias.  It is 
expected that the field structural measurements will be biased in some quadrants.   

Suggestions for sampling were marked up by the field geologist and the trays photographed, 

transported to Forsayth and loaded onto GeoDrill’s support trailer for transport to Townsville. 

An independent log of the holes provided by Simon Beams of Terra Search Pty Ltd confirmed the 

basic lithological divisions and added useful observations on mineralogy, sedimentology and 

geological structure.  The orientation of the major contacts and bedding features were accurately 

documented using a core orientation device to re-orient the core into its natural aspect.  Stereonet 

software was then used to calculate the true dip and strike of the Structural Log.  Terra Search were 

also commissioned to provide logs of magnetic susceptibility, scintillometer and selected UV and 
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Portable X-Ray Diffraction (PXRD) readings.  The comprehensive report accompanying the results of 

these surveys is attached as Appendix A.   

5.1.5  Core Processing 

The core was delivered to the Townsville facility of Terra Search Pty Ltd for processing on 11th April 

2020.  Terra Search was engaged to halve the core using a core saw and sample according to a run 

sheet based on the field sampling advice with some modification.  The original field sample sheet 

was based on the lithological logging boundaries and focused on the core intercepts with evidence 

of alteration or sulphide development.  As the field sample advice did not cover the entire meterage 

of each hole, all core outside the suggested intervals was divided into nominal 1m samples.  Selected 

intervals of 5cm lengths were sampled separately for petrological work, with half submitted to 

Nagrom Laboratories, Perth for geochemical analysis and half submitted to Mintex Petrological 

Services, Townsville for petrological evaluation. 

 A total of 198.65m of HQ core was sampled with half submitted to Nagrom for geochemical analysis 

and half retained at the Terra Search facility in Townsville, Qld.  The exceptions were the 10 

petrological samples collected from each hole which do not have a retained sample in the core trays.  

Once halved, core markings on the sample half were transferred to the retained half which was then 

photographed in the core tray.  In all, 158 samples were collected from SMA025 and 154 samples 

collected from SMA026.  The sample intervals are provided in the logging sheets for each hole and 

can also be found in the Terra Search report in Appendix A. 

The samples were bagged and dispatched to Nagrom Laboratories in Perth WA on 23rd April 2020. .  

5.1.6 Assay 

The drill samples were assayed for all major oxides and metals.  A typical analysis workflow includes;  

 Sample Preparation - including sorting, drying at 105°C, crushing to a nominal 2mm, splitting 

and pulverising to 95% passing 75um.  

 XRF Analysis - fusing in lithium borate flux with lithium nitrate additive. The resultant glass 

bead is analysed by XRF for; Al2O3, As2O3, BaO, CaO, Cl, CoO, Cr2O3, CuO, Fe2O3, K2O, MgO, 

MnO, Na2O, Nb2O5, NiO, P2O5, PbO, Sb2O3, SiO2, SnO2, SO3, SrO, Ta2O5, TiO2, V2O5, WO3, ZnO 

and ZrO2 with LOI determined through gravimetric analysis.  

 Fire Assay - the prepared sample is fused in a flux to digest. The melt is cooled to collect the 

precious metals in a lead button. The lead is removed by cupellation and the precious metal 

bead is digested in aqua regia. The digest solution is analysed by ICP.  

 Mixed Acid Digest with ICP finish - the prepared sample is digested with a mixture of acids 

and boiled to dryness. Residue is leached and the resultant solution is analysed by ICP for Ag, 

Ga and Li. This method is a near total digestion, most mineral species will be decomposed 

under these conditions.  

 Fluoride Determination with ISE Finish - the prepared sample is leached with a weak acid, 

buffered and then read with a Fluoride Ion Selective Electrode. This method gives acid 

extractable fluoride values i.e. free fluoride values.  
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5.1.7 QAQC 

Quality assurance was provided by the random insertion of 2 blanks and 8 standards prior to sample 

submission.  Nagrom Laboratories inserted 100 internal standards, 135 repeat assays and 30 

duplicates.  At the end of each batch 2 gold standards were assayed 4 to 5 times each, two Four Acid 

digest standards were assayed 3 to 5 times each and 2 fluoride standards were assayed 2 to 3 times 

each depending on the number of primary samples in a batch. 

Comparison of the laboratory duplicates to the originals shows good agreement as does the 

comparison of repeats.   The standards are not always an exact comparison due to differences in 

digestion between published values and those from the laboratory.  There is acceptable precision 

considering the wide range (Figure 14). 

 

Figure 14 Geochemical Assay - QAQC. 
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6 Results 

The exhaustive investigation of SMA025 and SMA026 has provided volumes of data including logs of 

lithology, structure, scintillometer, magnetic susceptibility, UV response, Portable XRF and a 

comprehensive geochemistry dataset with selected petrology.  Presentation of these results relies 

on a series of appendices with only summaries presented here;   

 Appendix A - contains the Terra Search report of the Portable XRF, UV and magnetic 

susceptibility logs along with detailed documentation of the main structural features 

encountered in the holes and a Principle Component Analysis of the PXRF results.   

 Appendix B – contains the lithology and structural logs 

 Appendix C - the petrological investigations   

 Appendix D - Laboratory assay results  

 Appendix E –Report by JCU of lithium mica microprobe results – SMA018 

The report from Simon Beams in appendix A contains elements of structural and lithological 

interpretation that are not repeated here due to time and space restrictions.  Work on incorporating 

these interpretations into the geological framework of the Buchanan’s LCT Pegmatite Field is 

ongoing. 

6.1 SMA025 

SMA025 was collared in thin red clayey soil over greenish clays developed on weathered mafic rocks 

of the Cobbold Metadolerite.  A 30cm white feldspar rich pegmatite was observed in the sump wall 

dipping at 40o toward 150o.   Core recovered from 0.7 to 10.27m comprises slightly weathered 

equigranular dolerite with amphibolitic mineral alignment becoming more frequent toward the 

base.  From 10.27 the amphibolite is chloritised with common carbonate veining and silvery 

porphyroblastic blooms.  Foliation increases in intensity into a sheared contact with Lane Creek 

metasediments at 12.27m (Figure 15).   

 

 Figure 15 Sheared Contact – Amphibolite/Siltstone. 

The contact was assessed by Simon Beams (SB) of Terra Search as striking north-south and dipping 

west at 53 degrees.  The petrological report provided by Rowena Duckworth (RD) of Mintex 

Petrological Services (Appendix C) described the material in the shear as biotite-quartz schist with a 

strong amphibole overprint.  The porphyroblastic blooms were identified as pale green chlorite with 

strong blue interference colours.  Lithium is anomalous in the samples from the sheared amphibolite 
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reaching 1492 ppm Li2O in a sample described in the field log as carbonate veined with silvery 

porphyroblasts. 

Several thin boudinaged pegmatite veins occur sub-parallel to bedding at ~80o toward 296o in the 

first few metres of the Lane Creek Formation.  Thinly bedded siltstones and fine-grained sandstones 

preserve sedimentary features that allowed SB to determine a dip of ~80o toward 270o in a sequence 

younging to the west.  These sediments average 500 ppm Li2O but increase to over 3000 ppm in 

association with increasing faults and fractures in the basal muscovite schist.  Petrology on this schist 

at 19.40-19.45m described 2 generations of mica; a coarse, late muscovite overprinting the finer 

grained phlogopitic mica of the quartz-mica schist (Figure 16).  Both micas are affected by chlorite 

alteration. 

 

Figure 16 Sample SMA025_Pet02 cross polarized light –pink muscovite. 

The contact between schist and quartzite is modified by a fault breccia from 20.03 – 20.20m which 

assayed at 6503 ppm Li2O.  Fluorine is also elevated at 14200 ppm and cesium at 1024 ppm Cs2O 

(Appendix D).  Below the main fault, the quartzite is oxidised and fractured with significant core loss 

between 22.10 and 24.55m.  The recovered quartzite assayed at an average 645 ppm Li2O between 

20.20 and 26.00m.  The Li2O increases to 1069 ppm in a thin siltstone bed with abundant silvery mica 

between 26.00 and 26.48m which forms the hanging wall to a small pegmatite vein. 

Between 26.48 and 28.80m, the Lane Creek Formation siltstones are intruded by several pegmatites 

ranging from 2 to 40 cm thick trending ~75 o toward 295 o as assessed by SB (Figure 17).  The veins 

are oriented parallel to bedding which remains relatively constant to at least 35.8m (~75o toward 

295o).   Lithium assays are lower in the pegmatite (69 ppm Li2O) than in the surrounding 

metasediments (1000-2000 ppm Li2O) showing some correlation to the logged percentage of MX 

alteration (MX = secondary muscovite/chlorite).   
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Figure 17 Terra Search Core Orientation Frame, steeply dipping, beds younging to west. 

Quartzite continues from 28.80 to 36.00m, averaging 460 ppm Li2O with the highest value of 764 

ppm Li2O correlating to a lens of sheared amphibolite within the quartzite interval.  The true contact 

between quartzite and amphibolite occurs at 36 m where strongly foliated amphibolite is 

overprinted with pale blooms.  Reconstruction of the structural aspect of the contact using the Terra 

Search core orientation frame suggests the bedding is overturned here at 75o toward 105o. 

The petrological report describes a sample from 36.95 – 37.00m as a medium grained amphibolite 

with albite pods after unspecified “porphyroblasts” and common chlorite clots showing anomalous 

blue interference colours (Figure 18).  This sample assayed 2198 ppm Li2O and was part of a 2.5m 

amphibolite section averaging 2480 ppm Li2O.   

 

Figure 18 Core Photograph and Photomicrograph of Albite Pods and Chlorite Clots. 
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 From 38.5 to 59.0m the Cobbold Metadolerite is relatively coarse grained, generally equigranular 

and regularly jointed with thin calcite veins.  This interval consistently averages 520 ppm Li2O which 

is significantly above the regional background level.  Microscopically, this rock is dominated by 0.4-

1mm grains of amphibole that occur in coalesced masses with plagioclase and recrystallised quartz.  

Pyrite occurs in trace amounts as blebs and crystals to 5mm and approaches 10% of the rock at 54m.  

Pyrite blebs tend to be elongate along the core axis with the appearance of foliation.  A brittle fault 

at 59.0m marks the start of strong alteration which effects the amphibolite to the upper contact of a 

12m thick pegmatite at 59.8m.   The strong visual alteration is not reflected in the geochemistry with 

only LOI standing out.  Shearing, veining and strong foliation at the contact was measured at 67o 

toward 233o in the field and 58o toward 210o in the core orientation frame. 

The pegmatite presents as dimension stone with black stylolitic boundaries around large orange K-

feldspar crystals, set in translucent quartz, creamy plagioclase and green muscovite.  Graphic 

textures and rare green, red and blue trace minerals occur in zones with varying proportions of the 

main constituent minerals.  None of the rare elements are strongly enriched, with Li2O averaging 375 

ppm over the entire pegmatite intercept and tantalum/tin barely attaining 100 ppm.   The pegmatite 

boundaries show the least lithium (<300 ppm Li2O) with the wall rocks also relatively depleted at 350 

ppm Li2O).  These lithium values are elevated when compared to the background Cobbold 

Metadolerite but are the lowest values for amphibolite in SMA025. 

The amphibolite at the lower contact of the pegmatite is also visually altered to khaki with frequent 

veining and graphic or stylolitic textures obliterating previous mineralogy.  A puggy zone to 72.3m 

preserves contorted pegmatite at the lower boundary.  From 72.5 to 92.1m the Cobbold 

Metadolerite contains small pegmatitic feldspar chlorite veins and varying amounts of pyrite and 

pyrrhotite in flecks, blebs and lenses (Figure 19).  The field logs describe a silvery mineral occurring 

with the sulphides between 76 and 81m which petrology identified as hematite (Figure 20).         

 

Figure 19 Pyrite flecks and blebs 75.8m. 
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Figure 20 Pyrite and Hematite in amphibolite. 

The largest pegmatitic feldspar-chlorite vein occurs at 91.74 to 92.47m (Figure 21) and is described 

in the field log as having embayed boundaries and comprising at least 4 minerals; 2 feldspars with 

pearly cleavage, dark green chlorite and subhedral pyrite to 30mm across.  Similar but thinner veins 

dip at ~75o toward 203o at the top of the interval and 53o toward 197o at the base.  The samples 

associated with these pegmatite veins are relatively elevated in lithium reaching 2136 ppm Li2O at 

85.5m.   

The remainder of the hole from 92.47 to 99.6m comprises hard, dark amphibolite with rare thin 

pegmatites and trace disseminated pyrite.  A summary log of SMA025 is presented as Figure 22. 

 

 Figure 21 Pyrite, chlorite and feldspar pegmatite in amphibolite (92.4m).
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Figure 22 Summary geological log of SMA025. 



June 20 SMA CEI0070 2020 30 

6.2 SMA026 

SMA026 was collared in 2m of colluvial soil and clay shedding from a north trending ridge of Cobbold 

Metadolerite cut along the peak by the Blackbutt 1 LCT pegmatite.  The hole was directed eastward 

under a 30m by 15m lepidolite outcrop which had been intersected in nearby drilling at the interface 

between amphibolite and underlying schist.   From 2.30 to 8.82m, the recovered core comprised 

metadolerite variably effected by weathering with zones of goethitic clay preserving relict breccia 

textures in faults towards the base of the interval.  Alteration was noted in some segments 

comprising overprint of secondary silvery crystals interpreted as muscovite in the field logs (MX).  

These alteration zones were not reflected in the geochemistry which returned an average 235 ppm 

Li2O across the weathered interval.  

Fresher amphibolite below the fault at 8.82m is intruded by a 20-50mm pegmatite running along the 

core axis to 12.3m with the walls showing development of overprinting minerals.  A sample 

containing mostly pegmatite from this interval is lower in lithium (at 193 ppm Li2O) than the wallrock 

amphibolite which peaks at 532 ppm Li2O out of an average of 332 ppm Li2O for the interval.  A 

petrology sample of the MX alteration is described by RD in thin section as a strongly chlorite-altered 

medium-grained amphibolite with dominant hornblende, chlorite, carbonate and plagioclase (Figure 

23).  Chlorite and carbonate alteration are described as pervasive and carbonate veins with 

carbonate alteration halos are noted.  The laboratory sample consisting of 5 cm of half core 

duplicating the petrology sample assayed at 390 ppm Li2O. 

 

Figure 23 Carbonate and chlorite alteration of amphibolite (11.75m). 

From 12.3 to 21.06m the amphibolite is less visibly altered but still averages 488 ppm Li2O for the 

interval.  Numerous carbonate veinlets form stock-works and breccias in zones along the core and 

minor pegmatite and MX altered zones show little correlation with the lithium content.  The 

exception is the small sample submitted as petrology twin at 19.65-19.70 which returned 162 ppm 

Li2O compared to neighbouring values of 514 and 782.  Review of the sample submission shows the 

half sent to the laboratory for geochemical assay contained the vein minerals (Figure 24).  The low 

lithium content of the pegmatite reflects results from elsewhere in the Buchanan’s area where 

lithium is often higher in the host rocks than in the pegmatites.    
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Figure 24 The pegmatite minerals are lower in lithium than the wall-rocks. 

The lower boundary of the amphibolite is intruded by a 0.87m thick garnet bearing pegmatite at 

21.06m.  The contact was measured at 80o toward 088o which projects to the Blackbutt 1 pegmatite 

at surface.  A further metre of amphibolite occurs below the pegmatite before the contact with 

hornfelsed metasediments.  This geometry suggests the Blackbutt 1 pegmatite is turnip shaped and 

does not underplate the metadolerite.     

The mineralogy of the pegmatite does not reflect the surface outcrop with no evidence of lepidolite 

in the core.  White, orange and cream feldspars predominate with subhedral garnets to 20mm 

clustered towards the margins of the dyke (Figure 25).  Geochemistry results show the feldspar rich 

core is almost devoid of lithium at 46 ppm Li2O with the border zones around 550 ppm Li2O.  The 

wall rock amphibolite is significantly higher in lithium with the wedge of amphibolite between 

pegmatite and quartzite averaging 1013 ppm Li2O.  Increased foliation marked by numerous 

carbonate veinlets and pale mineral blooms in this interval are likely to be similar to the carbonate-

chlorite alteration observed in Figure 23.    

 

Figure 25 Garnet feldspar pegmatite (21.9m). 

The Lane Creek Formation metasediments are intersected between 22.72 and 80.03m in SMA026 

and comprise interbedded siltstone, quartzite and schist.  The first 30 cm from the base of the 

Cobbold Metadolerite appears silicified and may represent a hornfelsed margin which grades into 
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siltstone and quartzite to 23.76m.  A petrology sample from this interval is described as a fine-

grained quartzite with 10% biotite forming subhedral to anhedral grains between quartz grains.  

Carbonate veins with carbonate alteration halos were noted.  The quartzite averages 339 ppm Li2O. 

From 23.76 to 48.32m the core is dominated by andalusite schist with minor interbedded quartzite 

and siltstone.  Bedding was measured by SB at 20o towards 280o which compares unfavourably to 

the average of 36o towards 317o from 4 measurements in the field.  Further bedding measurements 

in the metasediments below tend to confirm the field measurements with bedding in the quartzite 

determined at 25o toward 315o by SB and the field logs recording an average of 18o towards 327o 

from 6 measurements in this interval.   Another group of beds in the schists around 75m measured 

at an average 25o towards 353o from 4 field measurements and was validated by SB at 22o to 360o.  

There is an overall agreement between field and laboratory bedding measurements in SMA026. 

 A petrology sample of the andalusite schist, taken from the boundary of a small pegmatite at 32.5m, 

is described as a two-mica schist with muscovite and biotite forming a strongly foliated texture with 

andalusite and garnet porphyroblasts.  The andalusite has a poikiloblastic texture and varies from 

subhedral crystals to rounded relicts in the bleached sediments lower in the hole (Figure 26).  The 

upper 2m from the quartzite boundary at 23.76 has zones of alteration with carbonate veinlets and 

MX blooms.  This interval averages 610 ppm Li2O which is well above the background levels evident 

lower in the hole.  Evidence of alteration diminishes in the interval to 32m and the lithium content is 

also less at an average 298 ppm Li2O.   

 

Figure 26 Andalusite schist. 

Garnets form subhedral to euhedral crystals with some showing numerous inclusions described as 

snowball garnets in the petrological report (Figure 27).  The pink colour and unusual softness of 

these garnets caused speculation in the field that they might be pink micas and possibly carry lithium 

but petrology has since confirmed them as garnets.  An extremely irregular quartz vein at 32m 

returned 65 ppm Li2O with the schist below this vein steadily decreasing in lithium from 540 to 173 

ppm Li2O at 40.50m.  Below this, the Lane Creek Formation metasediments contain background 

levels of lithium averaging 90 ppm Li2O from 40.5 to 80m. 
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  Figure 27 Soft pink garnets. 

Fine grained metasandstone and metasiltstones are interbedded with the andalusite schist and 

become thicker and more frequent below 40 m.   A fault at 53.4m marks the start of a series of 

siliceous breccias cutting the bedding at a high angle.  Field structural measurements average 78 

towards 192 for 3 faults.  The sediments appear altered in this zone with carbonate veinlets and 

bleached alteration halos along fracture planes blurring the sedimentary features.   No element of 

economic interest is elevated in the samples containing these breccias which have a chemistry 

similar to the surrounding metasediments. 

In some zones the fractures and alteration halos become so frequent they obliterate the previous 

mineralogy which is only preserved in small cores between fractures.  The siliceous restite has been 

logged as sandstone or quartzite depending on porosity and may have previously been similar to the 

sandstones at the top of the hole.  At 74m the sandstones begin to appear shaley with foliation 

defined by paler mineral blooms.  Interbedded siltstones and sandstones grade toward quartzite at 

the boundary with the Cobbold Metadolerite at 80.03m.  Lithium in this interval is low at less than 

90 ppm Li2O but barium spikes in a fault at 78.3m and the 35 cm of quartzite at the contact with the 

amphibolite returned 9 ppm silver.  A summary log of SMA026 is presented as Figure 28. 

The first metre of amphibolite is slightly elevated in lithium at around 250 ppm Li2O which may 

reflect a small pegmatite at 80.6m.  From here to the end of hole at 102.8m, the Cobbold 

Metadolerite averages 57 ppm Li2O which is close to background levels for this unit.    

.
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  Figure 28 Summary geological log of SMA026.
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7 Interpretation of Results  

The restricted timeframe of 6 weeks from start of drilling to submission of this report does not allow 

time for detailed evaluation, especially considering the results have only been available for 2 weeks.  

The preliminary interpretations discussed below are the subject of ongoing assessment with analysis 

of the structural and petrological data at a particularly embryonic stage.   The reduction of the 

original proposal from 4 holes to 2 did not allow for the unforeseen geological structure present in 

SMA025 which only partially intersected the target lithology.  The additional proposed holes cut 

from the program may have been more successful in intersecting the target mineralisation in this 

area.  SMA026 did intersect the target schist which was elevated in lithium in association with 

pegmatites and faults.  

Although there were no economic intersections for lithium mineralisation in either SMA025 or 

SMA026 the assays reveal significant lithium and fluorine metasomatism in the host country rocks, 

particularly in SMA025.  Lithium is above 10 times background levels throughout SMA025 and is 

particularly concentrated in schists and siltstones.  The metadolerite retains little of its relict igneous 

mineralogy and is overprinted by what is interpreted here as a metasomatic event.  Evidence for this 

metasomatic event is not as strong in SMA026 where the pristine igneous mineralogy of the Cobbold 

Dolerite can still be recognised and this is thought to be related to the peripheral location of this 

hole to a known leucogranite source. 

The lithium source is assumed to be the same as that of the Buchanan’s Creek Leucogranite and LCT 

pegmatites.  A super critical fluid pushed ahead of the intruding granite, far along faults and 

contacts, emplacing LCT pegmatites and then metasomatising the mineralogy of all rocks in its 

sphere of influence.  Quartzites and amphibolites in this zone run at 500 ppm Li2O.  Thick sequences 

of mica schist within this sphere of influence are still expected to record half a percent lithium in 

favourable structural locations.   

SMA025 was drilled approximately 400m from the outcropping Buchanan’s Creek Leucogranite in an 

area where termite sampling had demonstrated widespread lithium enrichment.  The entire hole is 

elevated in lithium at an average of 776 ppm Li2O from 158 samples (x10 background).  The target 

mica rich schists of the Lane Creek Formation were only encountered over a thickness of 3.5m in this 

hole due to an unforeseen fault which reduced the stratigraphic thickness.  Structural measurements 

indicate the contact between amphibolite and siltstone at 10.27m is disconformable and marked by 

shearing.  This contact is interpreted as a shear which has removed significant thicknesses of mica 

schist in this area. 

SMA026 was drilled approximately 1 kilometer from the outcropping Buchanan’s Creek Leucogranite 

where thin LCT pegmatites cut relatively unaltered amphibolite.  The upper part of the hole contains 

altered schists and amphibolites that carry an average 400 ppm Li2O over the first 32m but drop to 

an average 90 ppm for the remainder of the hole.  This is interpreted to represent the distal part of 

the alteration system where the fluids have extended along faults and lithological contacts to 

partially enrich favourable units.  The area between these holes retains potential for hosting a large 

deposit of lithium in metasomatised schists.   
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7.1 Sedimentology 

The sedimentary progression in SMA026 starts at quartzite and sandstone at the base and fines 

upwards to andalusite schist.  This is strongly suggestive of a sequence set.  Dolerite sills have 

intruded along the disconformities at the base of each set forming cyclical units.  In SMA025, the 

sedimentary progression starts at quartzite and sandstone but is truncated as it begins to fine by a 

north-east trending shear that juxtaposes a sill of the Cobbold Metadolerite in its place.  If this 

interpretation holds, the andalusite schist component of the stratigraphic column in SMA026 may be 

preserved to the south-west along the shear.   

The Lane Creek Formation is characterised by laminated carbonaceous mudstone grading into mica 

schist.  The intercepted lithologies in SMA025 and SMA026 are dominated by fine-grained 

sandstones and siltstones grading into quartzites and andalusite schist to the east.  The sandstone is 

unusual for the Lane Creek Formation and could represent submarine fan deposits.  Alternatively, 

the quartzites and andalusite schists in SMA026 belong to the Corbett Formation which may have 

been pushed up in the core of the Buchanan’s Dome.   

The high silica content of the sand rich sediments provided less opportunity for metasomatic 

introduction of lithium.  The carbonaceous schists more typical of the Lane Creek Formation become 

more common in the west of ML100046 and some of these are expected to be effected by the 

metasomatic event.   

7.2 Lithology 

Lithium enrichment in SMA025 is strongly related to lithology.  The highest lithium in the hole is a 

mica rich shear running at 0.65% Li2O.  The next 5 highest samples are from in the interval 16.63 to 

20.20m which contains the only schist logged in the hole and averages 0.3% Li2O.  The quartzites and 

amphibolites contain much more lithium than is normal for these rocks averaging around 500 ppm 

Li2O and ranging up to 0.3% Li2O.  The consistently high lithium even in amphibolites that are not 

notably altered on visual inspection, is interpreted as evidence of metasomatic replacement of the 

constituent minerals.   

In the mica schists the metasomatic event manifests as a coarse muscovite overprint but in the 

amphibolite the lithium phase is not so clear.  The blotchy pale patches recorded as MX in the field 

logs are useful as a marker of strong recrystallisation but appear to be represented in thin section as 

variably muscovite, chlorite or albite dependent on host rock and intensity of alteration.  The 

distribution of lithium in these minerals has yet to be determined but may include Cookeite or 

lithium carbonates.   

7.2.1 Metadolerite 

In drill hole SMA025 there were three sections of metadolerite; the upper section where only ~ 11 

metres were drilled, a middle section of ~ 24 metres thickness and the lower section continuing after 

the drill hole was completed at 99.60 metres (>29 metres).  Late phase alteration of these 

amphibolites where hornblende-plagioclase-clinopyroxene assemblages are variably replaced by 

chlorite-biotite-carbonate-actinolite-hematite assemblages is present through thick (30 metres) rock 
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units.  The replacement minerals clearly overprint the regional metamorphic foliation. They do not 

appear as retrograde metamorphic assemblages. 

A sample of the upper amphibolite, taken from near the contact with metasediments is described in 

the petrological report as a foliated biotite-quartz schist with an overprint of actinolite.  In this case 

it would represent a metasedimentary unit at the contact with amphibolite. There are no relic 

igneous minerals (clinopyroxene, plagioclase, hornblende) evident so either the amphibolite has 

been first altered to a biotite schist during shearing replacing the igneous mineral assemblage or the 

original host was a sediment metamorphosed to a biotite-quartz schist. Either way this rock has 

been markedly reconstituted by a post metamorphic event producing a dominant chlorite-

carbonate-actinolite assemblage overprinting the previous assemblage. 

In the middle amphibolite in SMA025 only a faint relict igneous texture of plagioclase remains, now 

extensively replaced by actinolite and minor biotite/carbonate.  The assemblage actinolite-chlorite-

hematite-biotite (minor tourmaline and sulphides) has the appearance of a replacement 

assemblage.  A second sample from this unit does show relic hornblende and plagioclase with the 

late phase alteration significant but less intense than in the first.  Albite-actinolite-hematite appears 

as the replacement assemblage. 

A petrological sample from the lower amphibolite unit in SMA025 has an extensive replacement 

mineralogy although relic hornblende is present.  Both epidote and zoisite are present with late 

phase sericite and albite. The partial replacement assemblage is carbonate-chlorite-pyrite.  

These rocks have highly variable degrees of alteration which appears reflected in their geochemistry. 

While the upper amphibolite is quite altered and anomalous in lithium the alteration in the middle 

unit is significantly greater. For the lower amphibolite unit, the mineralogical replacement (sample 9) 

is both partial and irregular and as such is reflected in the geochemistry. 

The variation in lithium contents in the amphibolites appears to be due in part to the variation in the 

degree of alteration present. On both the micro and macro scale this variation appears significant. 

Also, the host mineralogy appears to be a factor. Lithium would not be expected to readily 

concentrate in secondary chlorite, actinolite or biotite. Carbonate may be the preferred host and its 

distribution is highly variable throughout the sequence. Where lithium grades are high so is the 

degree of alteration observed in these slides. 

Two amphibolite units were recorded in SMA026, an upper and lower.  The upper amphibolite unit is 

strongly but variably altered hornblende-plagioclase amphibolite (as evidenced by the mottled 

appearance).  Relic hornblende and plagioclase are present. The alteration assemblage is dominantly 

chlorite-carbonate with minor clinozoisite, zoisite and accessory rutile, hematite and chalcopyrite. 

The lower amphibolite unit is relatively unaltered away from local veining. It contains the igneous 

assemblage hornblende-plagioclase-clinopyroxene. While veining shows localised quartz-sericite-

clay alteration the host unit is essentially an unaltered meta-dolerite. This is reflected in the 

geochemistry.  The importance of this unit is that it provides a “baseline geochemistry” by which to 

judge the degree of alteration in the adjacent and regional amphibolites.  
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7.2.2 Metasediments 

A petrological slide from the metasediments in SMA025 shows a quartz-mica schist with minor 

chlorite, and accessory apatite and rutile.  Two generations of mica are present; the earlier one is 

finer grained and aligned with the main foliation, the second a coarser grained mica overprinting the 

main fabric.  This mica has a similar pink-yellow pleochroism as the mica in SMA 018 that contains 

significant levels of lithium.  In the SMA025 sample the secondary mica content is only about 10% of 

the total mica content, which is turn is slightly less than total quartz.  Hence the quartz-mica schist 

contains ~ 5 - 10% secondary mica yet records an assay of 0.43% Li2O.  This sample is thought to 

represent “proof of concept” where lithium is sited in second generation white mica seen as an 

overprint on the regional foliation.   

Petrological slides of the quartzite in SMA026 show around 10% second generation biotite present. 

While some minor alteration (late carbonate veining) is present this is not a suitable host rock for 

precipitating lithium. The low (but surprisingly anomalous) level of lithium is to be expected.   

The andalusite schist in this hole contains two phases of mica, a primary muscovite phase that 

defines the fine-grained foliation and what appears to be a later phase biotite (second generation) 

overprinting the foliation.  Unfortunately, the muscovite in this sample appears to pre-date the 

lithium mineralising event, otherwise this sample could be expected to be of much higher grade, 

although at 487 ppm Li2O the host is clearly anomalous on a regional scale. 

The distribution of lithium in each section is very much a function of both the host rock mineralogy 

(composition), degree of alteration and most importantly the generation of each mica.  Where white 

mica is first generation and biotite second generation the lithium is not scavenged.  

7.2.3 Pegmatites 

The large pegmatite intercepted in SMA025 is not particularly lithium rich at 375 ppm Li2O.  The 

relationship between this pegmatite and the LCT pegmatites is not clear.  Previous mapping in the 

area had identified 2 groups of pegmatites based on mineralogy – LCT pegmatites and relatively 

barren quartz-feldspar-muscovite pegmatites.  SMA002 was drilled in 2016 and intersected several 

pegmatites of this type where surrounding host rocks are higher in lithium than the pegmatites.   

Geochemical analysis of these pegmatite groups shows some overlap between them in many 

elements including cesium and tantalum but differences are also apparent.  The large pegmatite in 

SMA025 carries higher rubidium/lithium and potassium/lithium ratios than the majority of the 

samples from LCT pegmatites (Figure 29).  The variability within individual LCT pegmatites includes 

zones containing similar mineralogy and geochemistry to the relatively barren pegmatites.  Visually, 

these border zones can be indistinguishable from the barren pegmatites, both containing the same 

green muscovite and similar textures (Figure 30).  Interpretations have wavered between the barren 

pegmatites being the roots of the LCT pegmatites or a separate event.   

Analysis of the various pegmatite sets encountered in the recent drilling is ongoing with particular 

emphasis on lithium deportment.   Many of the smaller pegmatites intercepted are depleted in 

lithium but have elevated lithium in the wall-rocks.  Where the pegmatites have been sampled 

separately they are almost invariably low in lithium but when small pegmatites are included in a 
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larger sample including wall rock, the lithium is relatively elevated.  This suggests the pegmatites are 

integrally related to the lithium event but it is not certain the pegmatites are the source of the 

lithium. 

 

  Figure 29 Geochemical comparison of LCT and barren pegmatites. 

 

Figure 30 Visual comparison of LCT and barren pegmatites. 

An alternate explanation is that the elevated lithium at the margins of these pegmatites is a function 

of the enriching fluid travelling along contacts and pre-existing faults.  Lithium is highest just below 

many of the lithological contacts (see Figure 22  and Figure 28) and the pegmatite contacts may have 

provided a similar structural setting.  The exception is the large pegmatite in SMA025 which contains 
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similar lithium to the surrounding amphibolite.  In this case the lithological contacts are not elevated 

in lithium.   

Attempts to group the various pegmatites, veins and structures in the drill data have identified sets 

but the correlation between these sets and structural aspect has yet to be completed.  The large 

barren pegmatite in SMA025 strikes westerly toward the outcropping LCT pegmatite Acacia 2.  To 

the east, similar barren pegmatites curve southeasterly around the Buchanan’s Creek Leucogranite 

sub-parallel to the folds in the Cobbold Metadolerite.  Termite Hill sampling of the granite margins 

suggests another similar pegmatite may exist under cover there (Figure 31).  Strong fractionation in 

the pegmatites and the arcuate folding around the dome might help explain the difficulties in 

extracting meaning from the structural groupings. 

 

 

  Figure 31 Pegmatite fractionation and arcuate structure. 

8 Conclusions and Recommendations 

Evidence for metasomatic replacement mica having enriched the metasediments to ore grades over 

economic intersections has not been confirmed in these two drill holes but the presence of an 

intense metasomatic replacement event in the Buchanan’s Dome area related to the emplacement 

of lithium-enriched leucogranite and associated LCT pegmatites appears demonstrated.  

From the widespread nature of the post metamorphic mineral alteration in a variety of rock units 

forming the northern hinge of the Buchanan’s Dome it appears that this was a metasomatic event 

(some 600 degrees temperature based on the coarse-grainsize and abundance chlorite and presence 

of actinolite) where a “supercritical” gaseous/liquid phase (H2O, Fl, CO2) emanated from a deep 

crustal source moving ahead of the fractionated leucogranites that appear to underlie much of the 

Dome area.  This gaseous/liquid phase carried alkali metals plus Fe and reacted with regionally 

metamorphosed rocks of lower amphibolite facies grade. This temperature compatibility allowed 

the alteration to proceed over an extended period, thus enhancing the growth of secondary 

minerals, as seen overprinting the main regional foliation. 

The origin of the lithium enriched leucogranites of the Dome area is postulated to be via the 

fractionation of the nearby Forsayth Supersuite in the lower crust. As these leucogranites stoped 



June 20 SMA CEI0070 2020 41 

upwards the volatiles surged ahead of emplacement, followed in due course by pegmatite injection 

along the same regional structures.  Key parameters for exploration of metasomatic lithium 

mineralization include: 

PROXIMITY TO SOURCE ROCKS:  

The source rocks as recorded here are a suite of lithium-enriched leucogranite intrusives 

centred on the Buchanan’s Dome area nearby Forsayth, North Queensland. Known LCT 

pegmatites can be mapped back to their leucogranite source and their presence in the 

stratigraphic column indicates proximity to source. The presence of LCT pegmatites is a key 

indicator for locating centres of more intense lithium metasomatism. 

HOST ROCKS:  

Mica schists have been shown to form preferable hosts for the lithium and associated alkali 

metals to deposit as an overprint Li mica. Where two generations of mica are present it is 

the abundance of the second-generation and type of mica that determines the lithium 

content. Where this mica is a biotite enrichment is minimal. A “white mica” is the favoured 

host mineral.  Quartz rich metasediments (siltstones/sandstones) and amphibolites are not 

the optimal hosts for deposition. 

STRUCTURE: 

The regional structural elements such as the foliation, shear zones and faults act as 

important conduits for the volatiles and pegmatite intrusion around the Buchanan’s Dome 

area.   

Although the current limited drilling program did not attain grades/widths of lithium mineralisation 

that could be considered economic the geological potential does exist for lithium mineralisation 

associated with this metasomatic event to warrant further investigation. To locate such 

mineralisation the key exploration parameters outlined above are of paramount importance. 

Recommendations include; 

1) The area surrounding Buchanan’s Dome should be ground mapped to an accuracy of 10 

metres for unit boundaries. This will involve ground observation, extensive costeaning, 

structural analysis, supporting petrology and geophysical techniques such as ground 

magnetics. A technique to locate the presence and form of non-outcropping leucogranite 

would greatly assist with 3D modelling the geology. The stratigraphic column and structural 

features need to be established to a high degree of accuracy such that the optimum rock 

unit chemistry is targeted when drilling. 

2) Complete the Termite Hill sampling over the ML to gain a better perspective of the extent 

and topology of the Li metasomatic aureole. This should assist in siting drill holes. 

3) Drill further stratigraphic core holes through optimum sections of host rock to outline ore 

grade and width of mineralization. Studies by other companies with expertise in lithium 

extraction from micas suggest that a >15 million tonne (cut off grade @ 0.2% Li2O) lithium 

mica deposit warrants economic evaluation. 
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10 Appendices 

 

Appendix A - Terra Search Report.   

Appendix B – Drillhole Logs 

Appendix C - Petrological Report (Mintex Petrological Solutions) 

Appendix D - Laboratory Assay Results  

Appendix E -  Lithium Mica Microprobe Results – SMA018 (JCU) 

 

 

 

 

 

 

 

 

 


