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1. EXCUTIVE SUMMARY 

Lynd Resources Pty Ltd (“Lynd”), a wholly owned subsidiary of North Queensland 

Resources Pty Ltd (NQR), was awarded a grant (CEI0243) of $170,000 under the 

Queensland Government’s Collaborative Exploration Initiative to drill test a magnetic 

anomaly within the Huari Prospect on EPM 26189, Eaglehawk Creek.  This report details 

the results of a combined mud rotary - diamond drill hole, HR20DD03, drilled under 

CEI0243.  HR20DD03 was targeted on a concealed, reversely polarised magnetic anomaly 

defined by an inhouse mineral assessment and geophysical interpretation of both public 

domain and in-house geophysical data.  The anomaly was thought to be Cu-Au porphyry or 

Intrusive Related Gold System (IRGS) within the Etheridge Province basement under the 

Karumba and Carpinteria Basins.  The drill hole followed up two previous holes drilled 

approximately 6km NW of the HR20DD03 by Lynd in 2019.  These holes had identified 

weak distal hydrothermal alteration and associated iron sulphides indicative of possible 

porphyry copper-style or intrusive related gold mineralisation in the area.   

 

HR20DD03 was drilled to a total depth of 393.1m with 224.6m of mud rotary and 168.5m 

of NQ core.  Basement, inferred Lane Creek Formation, was interested at 206m.  It consisted 

of Proterozoic carbonaceous meta-shales containing disseminated to banded 

pyrite/pyrrhotite with pyrrhotite/pyrite sericite-quartz-carbonate veins and trace sphalerite.  

The metasediments are also strongly granofelsed and intruded by Palaeozoic? andesitic 

dykes.  The dykes are sericite-chlorite-muscovite altered with some secondary biotite, veined 

liked the metasediments and often associated with fault zones.  Faulting was commonly 

associated with graphitic pugs and similar veining as above.  Some hydraulic brecciation 

was noted.  Several narrow zone of low Au, up to 0.135ppm, with elevated but patchy As, 

Mo and Sb were interested within the altered dykes and fault zones.  In the upper part of the 

hole, the altered dykes and faulting returned elevated Zn up to 0.523% with corresponding 

elevated Ag, Cd and In.  The entire basement section also returned weakly elevated Ag with 

mean of 0.15ppm and maximum of 0.42ppm.   

 

The 600m hole proposed under the CEI was terminated at a 393.1m because alteration in the 

bottom section of the hole was patchy and not improving with depth and the magnetic 

anomaly had been explained by the pyrrhotite bearing metasediments and veining.  Lynd are 
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still encouraged by the results and believe a mineralised system exists in the area.  As such, 

the Company plans to use the new drill data in conjunction with exist data to modify its 

interpretation and targeting process.   

 

2. INTRODUCTION 

Lynd Resources Pty Ltd (Lynd), a 100%-owned subsidiary of North Queensland Resources 

Pty Ltd, was granted $170,000 under Collaborative Exploration Initiative CEI0243 to drill 

test a magnetic target in the Huari Prospect, part of their Eaglehawk Creek Project, EPM 

26189.  Lynd believe the project area has the potential to host a concealed Cu-Au porphyry 

or a large intrusive related gold system (IRGS).   

 

Previous exploration in and around EPM 26189 was almost non-existent until Lynd flew 

detailed magnetics over the EPM which they followed up with two drill holes through thick 

cover in the northern part of the permit in 2019.  Encouraging results from this drilling, 

coupled with a more comprehensive review of the detailed aeromagnetics, identified a new 

magnetic target to the south of the previous drilling.  This target was the basis for the drill 

planning behind the 2020 CEI application and it was tested with mud rotary / diamond drill 

hole HR20DD03 in November 2020. 

 

 Location and Access 

EPM26189 is located 110km north of Georgetown and 120km west of Chillagoe on the Red 

River 1:250,000 map sheet (Figure 1).  The permit falls along the boundary of Torwood and 

Abingdon Downs Stations.  Access is gained via Georgetown to Abingdon Downs then via 

pastoral tracks northeast from the Abingdon Downs Homestead.  Lynd Resources also 

constructed over 20km of new track and crossings to access the area in 2019. 
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Figure 1.  EPM 26189, location, access and environment. 

 

 Tenement Details 

EPM26189 is 100% held by Lynd Resources Pty Ltd. It was originally applied for a two-

year period on 31 October 2016.  The permit was renewed in 2018 and again in 2020 until 

31/10/22.  Permit details are shown in Table 1.  The operator of the permit is Lynd Resources 

Pty Ltd.   

 

Table 1.  Permit details.   

EPM Name Sub-blocks Area (km2) Expiry Date 

26189 Eaglehawk Creek 51 167 31/10/2022 

 

 Native Title 

EPM 26189 is not covered by any native title determinations.  Consultation with the North 

Queensland Land Council (NQLC) identified the country as belonging to the Ewamian 

People, who currently hold the QCD2013/007 Ewamian People #3, QUD6018/2001, 

determination to the south of the permit, along the Einasleigh River.  Cultural heritage 
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clearances of the tracks and drill pads within the permit were carried out by the Ewamian 

Aboriginal Corporation and an archaeologist in accordance with the Qld Native Title Act.   

 

 Environment 

EPM 26189 lies in the Gulf Rivers Strategic Environment Area (SEA), covered bythe  

Regional Planning Interest (RPI) act (Figure 1).  A Regional Interests Development 

Approval (RIDA) was sort and granted, and subsequently amended, for all earthworks 

involving major ground disturbances within the permit. 

 

3. REGIONAL GEOLOGY 

 Etheridge Province 

The Eaglehawk Creek Project area is located north of the Forsayth Subprovince, part of the 

Etheridge Province, where it is overlain by the eastern part of the Jurassic-Cretaceous 

Carpentaria and Cretaceous-Holocene Karumba Basins (Figure 2).  Rocks of the Forsayth 

Subprovince crop out in the Georgetown area approximately 30km to the east of EPM 26189 

and constitute a metasedimentary sequence deposited in an intracratonic rift setting between 

1700Ma and at least 1650Ma. A major metamorphic and deformational event at about 

1550Ma was accompanied by S-type granite emplacement. Two major Proterozoic folding 

events have affected the rocks of the Forsayth Subprovince with the second corresponding 

to the peak of metamorphism at about 1550-1555Ma. At least four additional episodes of 

folding have been recognised. 

 

Rocks of the Forsayth Subprovince host important gold mineralisation which includes the 

Etheridge Goldfield (historic production of >19 500 kg Au bullion and an additional ~3 400 

kg fine Au and ~5 500 kg Ag). This mineralisation, however, is thought to be genetically 

related to Siluro-Devonian and Permo-Carboniferous intrusives of the Pama and Kennedy 

Provinces (Bain, 1985). Small massive stratabound concentrations of iron and base metal 

sulphides are known from the base of the Etheridge Group within the Forsayth Subprovince. 
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Figure 2. Regional geology on a regional magnetics background. 

 

 



CEI0243 – EPM26198 Final Report, May 2021.  Lynd Resources Pty Ltd.   

 

8 

 

 Kennedy Province 

Early Carboniferous to Early Permian igneous rocks extending throughout north Queensland 

are assigned to the Kennedy Province (Mackenzie & Wellman, in Bain & Draper, 1997). 

Most of these igneous rocks are concentrated in two belts with the Townsville-Mornington 

Island Belt immediately south of EPM26189. The Kennedy Province has been subdivided 

into several subprovinces, the boundaries of which largely reflect the underlying/enclosing 

basement provinces. Rocks of the Kennedy Province are largely I-type intrusives and 

extrusives occurring in both major batholiths and volcanic ‘fields’. A-type extrusives and 

intrusives plus S-type intrusives also occur. The rocks commonly occur in large cauldron 

subsidence structures and are interpreted to have formed as the result of crustal melting in 

an extensional (or transtensional), possibly back-arc, tectonic environment. Rocks of the 

Kennedy Province have been responsible for a diverse group of mineral deposit styles 

throughout north Queensland. These include porphyry-related breccia gold deposits (of 

which Kidston and Mt Leyshon are examples), vein and greisen type tin deposits (including 

those of the Herberton and Cooktown tin fields) and skarn deposits such as Red Dome. 

 

In 2005, Gold Aura Ltd (now Crater Gold Ltd) intersected steeply dipping polymetallic veins 

(A1/A2 Prospects at Wallabadah) below 120m of Karumba-Carpentaria Basin cover, 

approximately 125km to the southwest of EPM26189 (40 km to the north-northeast of 

Croydon). These veins were intersected by drill holes targeting isolated “bullseye” (reversely 

polarised) aeromagnetic anomalies. The mineralisation is hosted by steeply dipping veins 

with variable strike. These veins, which range in apparent thickness up to several metres, are 

dominated by sulphides with significant siderite and quartz, and lesser sericite, topaz, illite, 

fluorite and apatite gangue. The dominant sulphide is magnetic pyrrhotite, with major dark-

coloured, Fe-rich sphalerite and minor to trace arsenopyrite, pyrite, marcasite, chalcopyrite, 

galena, cassiterite and stannite. Announced assay results indicate both long, low grade 

intersections (e.g., 133 m grading 1.1% Zn, 18 g/t Ag, 0.15% Sn and 0.04% Cu: hole A2-

001) and narrower higher-grade intervals (e.g., 5 m grading 8.0% Zn, 109 g/t Ag, 0.58% Sn 

and 0.57% Cu: hole A2-001).  

 

The host to the veins consists of folded, thinly to thickly bedded mudstone with lesser 

siltstone and very fine-grained sandstone of Palaeozoic age. Zircon SHRIMP analyses 

provide a depositional age of between Silurian and Permian. A robust age of ca. 284 Ma 
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from 40Ar-39Ar analyses (Huston et al., 2010) on undeformed muscovite within sulphide 

veins from the A2 prospect establishes a Permian age for this tin-zinc-copper-silver 

mineralisation. 

 Carpentaria and Karumba Basins 

The Carpentaria and Karumba Basins cover parts of northern Queensland and the Northern 

Territory, extending an area of 560,000 km2.  A summary of the possible cover sequence is 

given in Table 2.  The Carpentaria Basin is Middle Jurassic to Late Cretaceous and is 

bounded to the east by the Palaeozoic and Proterozoic Coen, Yambo and Georgetown Inliers. 

Sediments overlie a cratonic basement of Proterozoic and Palaeozoic rocks of the inliers 

outcropping on edges of the basin.  The central part of the onshore Carpentaria Basin is 

unconformably overlain by the Cainozoic Karumba Basin. A sedimentation break of 80 Ma 

occurred between last deposits of the Carpentaria Basin and first deposition of the Karumba 

Basin (Smart, 1980).  

 

 Local Geology and stratigraphy 

Little is known about the basement geology within EPM26189.  The nearest basement 

outcrop of the Etheridge Province (Forsayth Subprovince) is located 30km to the east (Figure 

2). In the permit, basement is covered by Tertiary and Mesozoic sediments of the Carpentaria 

and Karumba Basins (Figure 3). Tertiary and Quaternary alluvium and colluvium is 

extensive with local development of clayey quartzose sand and sandstone of the Tertiary 

Wyaaba Beds (Karumba Basin) dominating the northern part of the permit.  

 

Clayey quartzose to feldspathic sandstone and conglomerate of the Tertiary Bulimba 

Formation (Karumba Basin) dominates the most of the EPM. 

 

Stratigraphic hole Walsh 1, drilled by the BMR in 1971 (Smart and Grimes, 1971) is located 

90 km to the north of EPM21695 and was terminated at 182.9m in sandstone of the 

Wallumbilla Formation. 

 

In hole KASO_0048_1, drilled by Areva some 35km to the south of EPM26189, the hole 

intersected Bulimba Formation down to 53m, 10m of Wallumbilla Formation and mixed 

sandstone (minor coal) and conglomerate of the Gilbert River Formation to 86m.  
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Table 2.  Summary of the Cainozoic and Mesozoic sequences.  

AGE BASIN GROUP UNIT LITHOLOGY 
C

A
IN

O
Z

O
IC

 

Pliocene to 

Miocene 

Karumba 

Basin 

 Wyaaba Beds Sandy clay, clayey sand 

Unconformity 

Paleogene 

Karumba 

Basin 

 Bulimba 

Formation 

Laterite at top. 

Sandy claystone, clayey 

sandstone, granule 

conglomerate 

 Major Unconformity 

M
E

S
O

Z
O

IC
 

Lower Cretaceous 

Carpentaria 

Basin 

R
o

ll
in

g
 D

o
w

n
s 

G
ro

u
p
 

Normanton 

Formation 

Sandstone and mudstone 

Allaru 

Mudstone 

Mudstone 

Toolebuc 

Limestone 

Calcareous shale and 

limestone 

Wallumbilla 

Formation 

Mudstone, minor sandstone 

and limestone 

Upper Jurassic to 

Lower Cretaceous 

G
il

b
er

t 
R

iv
er

 

F
o

rm
at

io
n
 

Coffin Hill 

Member 

Clayey quartz sandstone 

(marine) 

Yappar 

Member 

Coarse to medium-grained 

clayey quartz sandstone 

(terrestrial) 

 Major Unconformity 

Target Basement rocks of Proterozoic or Palaeozoic age 

 

Lynd also drilled two holes to basement in the northern part of the EPM in 2019 (Figure 3).  

HR20DD01 was collared in Bulimba Formation and intersected the Wallumbilla Formation 

at 79m and felsic porphyry basement at 291m.  HR20DD02 was collared in Bulimba 

Formation and intersected the Wallumbilla Formation at 78m, Gilbert River Formation at 

230m and basement at 276m consisting of felsic shallow intrusives/lavas above 

metasediments. These holes are detailed below in Sections 4.2.1 and 5.  
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Figure 3.  Local surface geology.  

 

4. PREVIOUS EXPLORATION 

 Historic Exploration 

Only one historic exploration permit has covered Lynd’s EPM 26189 with no apparent 

surface work but summarized in Table 2 and described below.   
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Table 2. Past exploration tenure. 

EPM Year Company Target Report Nos. 

4744 
1987-

1990 

CRA Exploration Pty 

Ltd 
Au, BM 

CR 21902, 

20727, 20542, 

19166, 18814, 

18084 

 

A to P 4744M CRA Exploration Pty Ltd (2002-2004) 

CRAE explored mostly to the south for precious and base metals. Work comprised, 

geochemical drainage sampling, an airborne magnetics/radiometrics survey (250m line 

spacing), ground magnetics and IP, and drilling of seven percussion holes (554m) over three 

targets. The drilling is located approximately 35km south of Lynd’s EPM 26189.  Holes into 

the RR2/3C Prospect intersected sericitised, chloritised rhyolite with up to 10% pyrite and 

elevated gold geochemistry (0.17 ppm) above a magnetic gneiss. CRAE concluded that the 

mechanisms for ore formation exist in the area. 

 

 Previous Lynd Resources Exploration 

Work completed by Lynd Resources in the last three reporting periods are detailed in the 

statutory annual reports and comprised;  

 

• the compilation of past exploration reports and a geological review, 

• compilation of open file magnetic and gravity data, 

• acquisition of all public domain geological and imagery data, 

• flying a detailed airborne magnetic survey, 

• reprocessing and incorporation of new data into existing potential field data, 

• reproduction of magnetics data images, 

• detailed data review, geological interpretation and identification of targets, 

• detailed geophysical modelling of targets, 

• review of depth to magnetic/dense basement data, 

• negotiating CCA with Keogh Cattle Company, 

• desktop review by ecologist, 

• operations planning of preferred track access, 

• Communications with Ewamian and Wakaman People and NQLC on a proposed 

Cultural Heritage inspection survey; 
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• planning for access track and drill site flagging,  

• regional Planning Interests application; and 

• field reconnaissance, 

• cultural Heritage inspection surveys, 

• track preparation for three drill sites  

• drilling of two combined mud rotary / diamond drill holes, 

• submission of half core for analysis and petrography,  

• and a geological review of drilling results. 

 

4.2.1. Previous Drilling 

In 2019 Lynd drilled two vertical mud rotary holes both with NQ diamond tails for a total of 

690.2 metres within EPM 26189 (Table 3). The drill holes were planned to target the top of 

a discrete, but deep, magnetic anomaly in the northern part of the EPM.  Results form this 

drilling are given below in Section 5.5 . 

 

Table 3.  Drill hole information 

Drill Hole 
Easting 
(MGA55) 

Northing 
(MGA55) 

Mud 

Rotary 
(m) 

NQ 
(m) 

Total 

Depth 
(m) 

Basement 

Depth 
(m) 

HR19DD01 755,094 8,093,012 296.50 54.70 351.20 291 

HR19DD02 754,423 8,094,384 276.30 62.70 339.00 276 

  Totals 572.8 117.4 690.2  

 

5. GEOLOGY OF THE PROSPECT AND TARGET 

 Exploration Target 

Lynd initial targeted an intrusion-associated polymetallic Ag-Sn-Cu-Zn deposit based on the 

Wallabadah A2 Prospect (located ~60km to the south east of EPM 26189, see Figure 2) 

discovered by Gold Aura (see ASX release by GOA 3 September 2008).  However, after 

further geophysical interpretations and results from previous drilling Lynd’s exploration 

focused shifted to a porphyry Cu-Au, like Goonumbla, NSW or intrusion-related gold 

system (IRGS), like Mt Leyshon, QLD.  Schematic models for both are shown in Figure 4 

and Figure 5.  
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Figure 4.  Porphyry Cu-Au deposit model (after Sillitoe, 2010). 
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Figure 5.  Intrusion-related gold systems model (after Morrison et al., 2014). 

 

These deposits are generally:  

• Found in orogenic belts, collisional or post-collisional convergent margins and 

extensional back-arc; 

• Associated with weakly to moderately oxidized (with low Fe) intrusives and  appear 

as magnetic lows.  Magnetic intrusives (granodioritic) can also be present and display 

remnant magnetic features; 

• Contain pyrrhotite or magnetite mineralisation and potassic alteration (commonly 

biotite);   

• Found with or hosted within intrusive or structurally related breccias; 

• Accompanied by intrusive plugs and/or dykes; 

• Display current or remnant magnetic hornsfels zones or skarn coronas; 

• Associated with structural zones displaying magnetic destruction or occur at 

contrasting geological boundaries, i.e. a pluton and its host suite; 

• Correspond to topography highs related to alteration associated with the deposit. 
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An example, showing the geology and geophysics of a Queensland IRGS, the Mt Leyson 

Au deposit, is given in Figure 6.  The reversely polarised body of biotite-magnetite alteration 

“hornsfels” associated with the Southern Porphyry, at the southern end of the breccia 

complex, is obvious as a strong magnetic lower is the RTP-1VD image (Figure 6A).   The 

Analytic Signal image (Figure 6B), a form of total derivate transform, shows the hornsfels 

as a high amplitude magnetic body with some internal features.  The Southern Porphyry 

which appears as a high at the southern end of the breccia complex in the RTP/1VD image 

becomes a low in the AS image.  Other lows in the reversely polarised body are probably 

also related to parts of the Southern Porphyry.  

 

The biotite ± magnetic alteration about the deposit appears relatively flat in the magnetics 

indicating that much of the magnetite has been destroyed by phyllic and propylitic alteration.  

Some small remnant zones of biotite-magnetite hornsfels/and or plugs of the Southern 

Porphyry can be seen at the southern end of the breccia complex as small reversely polarised 

features.  The 3D MVI inversion model (Figure 6C) shows a large deep magnetic body, 

which is the hornsfels alteration, and possible parts of the Southern Porphyry and southern 

host breccia, which don’t have a strong magnetic response. 

 

In addition to magnetic signatures and alteration, an IRGS have zoned geochemistry with a 

core of Au ± Cu & Mo plus proximal Au, Bi, Ag (± Cu & Te) and distal Pb, Zn, Ag (± Bi, 

Sb & Au) haloes (Blevin, 2005, Lisiten, et al.,  2103, Morrison, et al., 2014).  More reduced 

systems will have more Sn-W-Zn-Ag enriched ores and peripheral geochemistry.  

 



CEI0243 – EPM26198 Final Report, May 2021.  Lynd Resources Pty Ltd.   

 

17 

 

  

A.  RTP magnetics on 1VD magentics.  B.  Analytic Signal filtered magnetics. 

 

C.  3D Magnetic Vector Inversion Model. 

Figure 6.  Geology and geophysical example of the Mt Leyshon IRGS. 

 

 Geological Interpretation  

A geological interpretation of the underlying basement rocks in the project area was 

completed using public domain geological and geophysical data by Dr Douglas Haynes of 
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Douglas Haynes Discovery Pty Ltd.  The interpretation was carried out in a GIS environment 

and used public domain geological and geophysical data.  

 

It is thought that the basement within EPM26189 consists of a folded northeast to northwest 

trending package of metasedimentary rocks which have been intruded by small granitic 

plugs about a larger stock in the northern part of the prospect.  Figure 7 and Figure 8 show 

an interpretation of the basement geology based on the above inferences on TMI RTP and 

TMI analytical signal imagery.  The magnetically ‘stripy’ character of this basement 

sequence indicates it could be reduced carbonaceous metasediments which has been fold 

along a series of bedding related contractional (thrust?) faults that fold into a domain 

boundary structure in the southern part of the area.  A number of reversely polarised features, 

including an inferred intrusive plug in the southern part of the prospect, are visible as 

magnetic highs in the analytical signal transform.  The large interpreted intrusion 

corresponds to a distinct gravity low and is thought to be a buried oxidized granite of the 

Kennedy Igneous Province (Figure 2).   

 

 

Figure 7.  Huari Prospect, geological interpretation on magnetic derivates. 
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Figure 8.  Huari Prospect, geological interpretation on a magnetic analytical  

 

 

Figure 9.  Huari Prospect, geological interpretation on a 1VD Bouguer gravity. 
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The interpretation also identified several target areas in the northern and southern part of the 

prospect where inferred pyrrhotite (or magnetite) alteration displays in the form of a likely 

skarn with short strike length (~3km), magnetic signatures.  The interpreted alteration and/or 

skarn displays moderate amplitude (600nT), discrete short wavelength magnetic signatures.  

The interpreted alteration and/or skarn in and around the inference intrusion have been the 

focus of exploration to date.  

 Depth to Basement 

The depth to pre-Mesozoic magnetic basement in the EPM is considered to vary from < 

100m to more than 400m.  In the Huari prospect area, the Naudy solutions are mostly less 

than 300m deep with a majority of solutions around 100m to 200m deep (Figure 10).  Depth 

to magnetic basement estimates were also made by applying an Euler algorithm to the TMI 

grid file. Figure 11 shows an image of the depth to magnetic source below surface for the 

Euler estimates.  The Euler solutions are deeper than the Naudy solutions with depth to 

magnetic source in the range of 250m to 500m, however, the depth to the unconformity may 

be shallower. 

 

 

Figure 10.  Depth to magnetic source estimates (Naudy) 
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Figure 11.  Depth to magnetic source estimates (Euler) 

 

 Magnetic Inversion Models 

The detailed magnetic data for EPM 26189 was inverted using conventional susceptibility 

inversion, that assumes the observed magnetic data is entirely due to induced magnetism, 

and a magnetisation vector inversion (MVI).  MVI modelling doesn’t assume that magnetic 

induction, generated by the earth’s magnetic field, is responsible for the entire magnetic 

response at a point in space and as such incorporates both induced and remanent 

magnetisation in the model (Ellis et al., 2102, Macleod and Ellis, 2103).  By comparing the 

two models, remanently magnetised geology in additional to normal magnetic and non-

magnetic geology can be identify. 

 

Figure 12 and Figure 13 show screen shots of the magnetic susceptibility (Mag Susc) and 

MVI shells, respectively, extracted from 3D inversion models generated from Lynd’s 

detailed aeromagnetics.  The Mag Susc model shows the linear nature of the high amplitude 

magnetic features and high angle dips to these bodies in the central part of the Huari prospect.  

A number of small ovate magnetic bodies can also be seen at various depths in this model.  

extracted showing the magnetic complex with higher susceptibility shell.  In contrast the 
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MVI model shows a large magnetic system, about two deep magnetic centres, trending NW 

across the prospect.  The northern magnetic centre corresponds to the large inferred oxidised 

granitic body (Figure 8) at a depth of ~900m, while the southern centre corresponds to the 

inferred smaller reversely polarised intrusion (Figure 8) at a depth of ~600m.  The northern 

part of the magnetic system has a depth extent of approximately 3km and was the focus of 

previous drilling. 

 

 

Figure 12.  Huari Prospect, 3D magnetic susceptibility inversion model. 
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Figure 13.  Huari Prospect, 3D magnetisation vector inversion model. 

 

 Previous drilling 

Lynd drilled two vertical mud rotary holes both with NQ diamonds tail, for a total of 690.2 

metres, into the northern part of the magnetic complex.  Their locations are shown in Figure 

7, Figure 8 and Figure 9.  The drill holes were planned to test the top of the deeper northern 

magnetic feature within the Huari prospect. 

 

Table 3.  Drill hole information. 

Drill Hole 
Easting 
(MGA55) 

Northing 
(MGA55) 

Mud 

Rotary 
(m) 

NQ 
(m) 

Total 

Depth 
(m) 

Basement 

Depth 
(m) 

HR19DD01 755,094 8,093,012 296.50 54.70 351.20 291 

HR19DD02 754,423 8,094,384 276.30 62.70 339.00 276 

  Totals 572.8 117.4 690.2  
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Hole HR19DD01 targeted the flank of a deep high amplitude, magnetic anomaly on the edge 

of the inferred deeply buried intrusive body. The Post-Mesozoic basement was intersected 

at 291m.  Basement comprised a fresh grey to pink, medium grain size, variably magnetite-

bearing, quartz-plagioclase felsic porphyry. The felsic porphyry displayed weak chlorite 

alteration of the mafics plus some clay and microcrystalline epidote alteration of the 

feldspars.  In places, sericite occurs in narrow veins with quartz and calcite at moderate to 

high angles to the long core axis,  Figure 14A.  Pyrite occurs with sericite-quartz veins and 

is disseminated throughout the felsic in association with hematite staining giving the rock a 

brick-red colouration, Figure 14B.  Rare spots of smoky yellow sphalerite were seen in the 

petrology but elevated Zn does not appear in the assays. The increased magnetic response of 

the core from 296.5m to the bottom of the hole indicates the magnetic target has been 

explained.   

 

 
A.  Sericite veining (302m). 

 
B.  Hematite staining and disseminated pyrite (345.5m). 

Figure 14.  HR19DD01 core photos. 
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Hole HR19DD02 targeted the flank of a deep high amplitude MVI anomaly to the south 

west of the inferred deeply buried granite. Basement was interested at 276m and comprised 

fresh, grey to pink, massive, medium grained, porphyritic to even-grained, variably 

magnetite-bearing plagioclase-quartz phyric felsic lavas or shallow intrusive dacitic to 

rhyolitic rocks.  The felsic rocks were strongly magnetic from 276m to 296m and from 315m 

to 323m and are believe to be responsible for the magnetic anomaly.  The bottom 15.3m of 

the hole (from 323.7m) intersected altered, dark grey to grey-green, very fine-grained 

vitroclasitc siltstones or mudstones with a weak foliation.  Banding was at 45-degree angle 

to core axis.    

 

The felsic rock was altered with weakly phyllic to distal propylitic alteration, with chlorite, 

epidote, rutile and minor disseminated pyrite.  Sporadic Kfelspar-magnetite alteration 

veinlets also occur in the rock (Figure 15A).  The more reactive vitroclasitic sediments 

displayed felspar destruction with sericite dominate phyllic alteration and trace pyrite in 

veins exploits specific bands within the metasediment (Figure 15B).  Rare inclusions of most 

likely comagmatic quartz-diorite in the felsic indicates that these intrusives do occur 

somewhere in this magmatic system (Figure 15C).  

 

Unconformity and basement geochemical assays in both holes did not return anomalous 

geochemistry although weakly elevated Ag (up to 0.17ppm), Mo (up to 17.2 ppm), Te (up 

to 0.87ppm) and Tl (up to 1.68ppm) were noted.  The best Cu was 43.5ppm and Zn, Pb and 

Sn were all low.  A small weak As-Au response was seen in HR19DD01, up to 285ppm and 

15ppb, respectively.  
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A.  Altered felsic with Kspar-magnetite veinlets (283.5m). 

 
B.  Altered sediments with pyrite viening (338.6m). 

 
C.  Altered felsic with pyrite bleb and quartz-diorite inclusion (283.5m). 

Figure 15.  HR19DD02 core photos 

 

An examination of the major element and immobile elements geochemistry was carried out 

by Tony Crawford of A & A Crawford Geological Research Consultants.  This was based 

on work carried out by Loucks (2014) who developed the idea that magmas capability of 

forming fertile porphyry copper systems would have distinctive composition as opposed to 

barren “typical” barren arc magmas.  Using data acquired from several major companies he 

developed a series of discrimination plots focused on immobile (i.e. Zr, Y) and mobile 

elements (Sr) and majors such MnO to classify fertile porphyry magmas.  This work used a 

data base of over 200 fertile (productive) porphyry copper compositions and extensive 

database of “barren” lavas.   
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Igneous rock geochemistry from HR19DD01 and HR19DD02, when plotted on these 

discrimination graphs, showed that both holes consistently plotted within or marginal to the 

fertile field suggesting the rocks in both holes have been sourced from a magma with 

porphyry copper mineralisation potential.  An example of the discrimination plots is shown 

in Figure 16.   

 

 

 

Figure 16.  Fertile porphyry discrimination plots for HR19DD01 and HR19DD02 (back 

ground plots supplied by Tony Crawford) 

 

6. EAGLEHAWK CREEK – CEI ROUND 4 
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Lynd Resources Pty Ltd was awarded a Round 4 CEI grant (CEI0243) to drill a 600m deep 

mud rotary diamond tail (MRDT) hole into a strong reversely polarised magnetic body in 

the middle part of the permit.  The drill hole was optimised to intersect a possible IRGS or 

porphyry system. The drilling program had four aims which were all successfully tested;   

 

1. determine if the source of the remanently magnetized body is mineralisation 

associated with pyrrhotite and/or magnetite alteration or simply a magnetic intrusive, 

2. geochemically test the Mesozoic unconformity and underlying basement for possible 

dispersion from nearby mineralisation, 

3. test the depth to Proterozoic or Palaeozoic basement, 

4. and determine the geology of the cover sequence and locate any aquifers.  

 

 Explorational Rational  

Based on the geological interpretation (Section 5.2), the magnetic inversion models (Section 

5.4) and encouragement from drilling that the Huari area may be fertile (Section 5.5), Lynd 

believe that the Huari Prospect has the potential to host an intrusion related gold or porphyry 

deposit. It was thought that the 2019 drilling could have been distal to this mineralisation.  

After a further review of the data, a large reversely polarised feature located ~6km south east 

of the current drilling was identified and targeted (Figure 17). Here the north-north west 

trending stratigraphy appears to wrap around an interpreted intrusion which is pushed up 

against a contractional faulting. The feature is also located on the edge of the large ovate 

gravity depression around the inferred deeply buried granite targeted in the 2019 drilling.  It 

is also seen as a subtle gravity low and may be a narrow apophyse or breccia pipe coming 

off the larger intrusion to the north.  
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Figure 17.  Huari Prospect, 2020 target area.  

 

The 3D MVI model shows a large reversely polarised body which plunges steeply to the 

north west and tapers into a in a pipe like body at depth (Figure 18).  The plunge direction 

is towards a deeper (~900m) a non-reversely polarised magnetic at Huari north centred under 

the larger gravity depression mention above in Section 5.2.  The proposed hole was sited to 

intersect the top of this body at ~550m.  A planned hole depth of 600m was proposed to 

cover variability in the modelling and ensure that the magnetic source was intersected 

(Figure 19). 
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Figure 18.  Proposed drill hole HR20DD03 on 3D MVI model, looking SW. 

 

 

Figure 19.  Planned drill hole, RTP Magnetics on MVI model slice -600m (-395mRL). 
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7. METHODS 

 Drill Hole HR20DD03 

The location of HR20DD03 is shown regionally in Figure 1 and at a prospect scale in Figure 

19. Drill hole details are given in Table 4.  The hole was drilled mud rotary to 224.6m 

followed by NQ diamond drilling to the end of hole at 393.1m.  The original CEI proposal 

was for a 600m hole, however, the hole was terminated before this because not obvious 

evidence of Cu-Au mineralisation was seen in the core.  In addition, the magnetic anomaly 

was explained by the pyrrhotite bearing metasediments and veining plus the lower part of 

the hole displayed patchy weak altered with no indication of improvement with depth.   

 

Table 4.  HR20DD03 drill hole details. 

Hole 
East  

(GDA94 MGA 54) 

North  

(GDA94 MGA 54) 

Elevation 

(mRL) 
Inclination 

Total Depth 

(Mud & Diamond) 

HR20DD03 759,432 8,088,977 205m Vertical 
393.1m 

(224.6m & 168.5m) 

 

 Sampling and Analysis 

Reference mud chips were collected on 2m intervals were possible and stored in chip trays. 

Unfortunately, mud rotatory chip recovery through the unconformity (at 206m) was very 

poor due to basal sands and groundwater inflow.  The seven 2m samples covering the 14m 

interval between 200m-214m had to be composited to produce 1 analytical sample.  

 

NQ drill core was cut and ½ core samples collected.  A total of 179 samples (including 9 

QA/QC samples) were sent to Intertek Genalysis in Townsville for low level gold, base metal 

and indicator geochemistry analyses, see Table 4. 
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Table 4.  Analytical Methods. 

Intertek Code Digestion Analysis Elements 

FA50/OE  
50g Lead 

Fire Assay 

ICP-

OAES 
Au (0.005ppm DL) 

4A/MS 

Hydrofluoric, 

Nitric, 

Perchloric & 

Hydrochloric 

Acid 

Digestion 

ICP-MS 

Ag, Al, As, Ba, Be, Bi, Ca, Cd, Ce, Co, 

Cr, Cs, Cu, Fe, Ga, Ge, Hf, In, K, La, Li, 

Mg, Mn, Mo, Na, Nb, Ni, P, Pb, Rb, Re, 

S, Sb, Sc, Se, Sn, Sr, Ta, Te, Th, Ti, Tl, 

U, V, W, Y, Zn, Zr. 

(DLs in Metadata File). 

 

Five petrological samples were selected and sent to A & A Crawford Geological Research 

Consultants for petrography.   

 

Magnetic and radiometric readings were collected over the (2m) mud-chips samples and on 

1m intervals over the core using a magnetic susceptibility meter and a scintillometer.  

 

8. RESULTS 

 Geology 

Down hole geology is shown on the strip log of HR20DD03 (Appendix 1) and the geological 

log is included in the data file.   

 

The drill hole was collared in Bulimba Formation which consisted of oxidised ferruginous 

sandstones with localised pebbly and claystone units.  The Wallumbilla Formation was 

intersected at 72m (Figure 20).  The upper part of the Wallumbilla is weathered mudstones 

and shales and is probably a palaeo-weathering surface.  Below this weathering, the 

Wallumbilla consists of mostly carbonaceous mudstones and shales with interbedded marine 

sandstones.  The bottom part of this sequence from 182m to 206m is a medium to coarse 

sandstone and is either the Lower Wallumbilla Formation or the Gilbert River Formation.   
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Figure 20.  Upper hole mud rotary chips. 

 

Basement was intersected at 206m and consisted of fresh dark grey metasediments and 

dacitic (to andesitic?) intrusives.  The hole was still being mud-rotary drilled when basement 

was intersected, this coupled with increase groundwater in flow at the unconformity resulted 

in poor sample return and limited information of the basement at and below this 

unconformity.  However, limit chip samples indicate that the top of the basement was fresh, 

similar to that seen in the other holes and may represent a regional palaeo-glacial surface.   

 

NQ diamond core drill commence at 224.6m.  Basement below this consisted of mostly 

carbonaceous metashales with interbedded thin metasiltstones with varying weak schistose 

to more massive granofels textures.  The metasediments display varying biotite and 

andalusite content with sericite-muscovite-chlorite, and some 2nd biotite alteration, and 

varying amounts up to 5% of pervasive/disseminated pyrrhotite-pyrite.  The pyrrhotite also 

occurs as large blebs, with sericite-muscovite haloes and along foliation planes (see Figure 
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21A and Figure 21B).  Foliation/bedding(?) where visible varies between 30o to 70o to core 

axis.  The hole was vertical, so core orientation was not possible.  

 

Several dacitic to andesitic dykes with varying degrees of sericite, muscovite and biotite 

alteration and pyrite-pyrrhotite content were intersected, Figure 21C.  A large example of 

which was intersected at the top of the basement section between between 242.4m and 

245.45m, general the dykes are under 50cm wide.  The dykes commonly display retrograded 

to chlorite and sericite alteration.  Note, petrography and geochemistry indicate that these 

dykes are more andesitic in nature.  The dykes also host pyrite-pyrrhotite±sercite±calcite 

veins and are commonly associated with faulting.  A small sericitised porphyry dyke was 

also intersected deeper in the hole at 340m.   

 

Calcite±pyrite±sercite veinlets and stringers occur through the core and larger pyrrhotite-

pyrite-quartz±calcite±muscovite±epidoite veins were also interested.  The finer calcite-

pyrite veins are later and cut the large pyrrhotite veins, Figure 21D. The drillhole intersected 

several fault zones, some displaying hydraulic brecciation, with associated graphitic pug and 

calcite veinlets with pyrite-pyrrhotite (±arsenopyrite) and sericite alteration, Figure 21E.  

Sphalerite was observed, commonly with pyrrhotite and quartz-calcite veins in and around 

faulting and dykes.  
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A. Metashale with veining and altered dyke contact. 

 

B. Massive pyrrhotite with sericite alteration. 

 
C. Sericite-muscovite-biotite altered dyke containing a pyrrhotite-biotite-sphalerite 

vein. 

 
D. Banded pyrrhotite-sericite vein cut by fine calcite-pyrite and sericite-pyrite veins. 

 
E. Fault with calcite, pyrite, pyrrhotite and graphitic pug. 

Figure 21.  Selective core shots. 
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 Assays 

Merged drill hole assays for selective elements, are shown in Figure 22 and on the detailed 

strip log in Appendix 1.  The full set of merged assays and in-house standards are included 

in the data file.  Original Intertek Genalysis assay sheets are supplied in Appendix 2. 

 

Drilling intersected several thin low level Au zones with patchy elevated to anomalous As 

(max 0.37%), Mo (max 25.7ppm) & Sb (49.39 ppm), see Figure 22 and Appendix 1.  These 

zones correlated with faults, dykes and associated pyrrhotite and alteration.  The highest Au 

value was 0.135ppm at 297-298m which corresponded to graphitic fault zone with calcite-

pyrrhotite veining.  There is also longer weak Au zone between 377m to386m, with weakly 

elevated As, Ca and Sb which corresponds to a zone of metasediment with fine disseminated 

pyrrhotite and pyrrhotite-calcite-sericite veining.  Basement, over the entire cored section 

returned weakly elevated Ag (>0.1ppm) with a hole mean of 0.15ppm and max of 0.42ppm.  

 

Elevated to anomalous (>250ppm Zn) was returned within and about sericite altered dykes 

and associated faulting in the upper part of the holes between 240m and 286m.  The zone 

also displayed pyrrhotite enrichment, quartz-calcite veining and at times visible sphalerite 

and had elevated (relative to the rest of the holes) In and Mo.  The best Zn was 0.523% at 

285-286m and corresponded to a pervasively sericite altered dyke with a prominent 

pyrrhotite-sericite-biotite vein and visible sphalerite.  The red colour of the visible sphalerite 

and corresponding Fe kicks in the geochemistry indicate that the sphalerite is probably a Fe 

rich blende.   

 

Copper (Cu) values were low with a max of 116ppm and mean of 45.6ppm, as were Pb 

values with a max of 44ppm and mean of 19ppm.  Other indicator elements Bi and Te were 

also low with means of 2.41ppm and 0.26ppm, respectively.   
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Figure 22.  HR20DD03, down hole assays (legends in Appendix 1). 

 

Due to the compositing of the 2m analytical samples across the unconformity, the basal cover 

and underlying basement geochemistry was heavily diluted and not reliable. 

 

8.2.1. QA-QC 

Four (4) OREAS_501c standards (porphyry Cu-Au-Mo reference material) were submitted.  

Control graphs of the reference elements and other indicator elements are shown in Figure 

23.  In most cases the majority of the standards returned values within or close to the 95% 

tolerances of the certified value.  However, Cu and Mo returned values above the 95% 

tolerance, although, these values were still within 2 standard deviations of the certified 

values and the 5% pooled laboratory values.  If the drill hole samples had contained ore-

grade or sub-grade Cu and Mo, these results would have been questioned.  
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Figure 23.  OREAS_501c control graphs for selective elements 

 

Five (5) blanks were submitted, 4 OREAS-22p, and a TS_SND003 (a Terrasearch blank 

sand).  All 5 blanks returned below detection limit Au and Ag.  The other elements As, Bi, 

Cu and Mo were at or close to their detection limits.  In the case of Pb and Zn the values 

were very low.  
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 Magnetics and Radiometrics 

Hand-held Magnetic Susceptibility (MagSusc) reading were taken on 2 metre mud-rotary 

samples and 3 readings were taken on 1m core samples.  Down hole magnetics are shown in 

Figure 22 and on the strip log in Appendix 1.  Magnetic and radiometric data are supplied in 

the data file. 

 

Magnetic susceptibility with the basement rocks varied between 0.2 x10-3 and 35.6 x10-3 SI 

units, with an average of 5.6 x10-3 SI units.  The values are considered high enough to explain 

the magnetic anomaly identified in the 2D and 3D magnetic modelling.  The magnetic source 

was disseminated and veined pyrrhotite because magnetite was not seen in the core or 

petrography specimens.  The presence of the fine grain disseminated pyrrhotite may also 

explained the reversely polarisation magnetic signature.  

 

 

Figure 24.  HR20DD03 on 3D MVI model. 
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Radiometrically, HR20DD03 displayed a tight range of values between 140 cps to 160cps.  

These levels not considered anomalous.  

 

 Petrology 

A petrological report for 5 selective core specimens taken at 247.72m, 285.35m, 297.82m, 

332.12m and 339.65m is attached in Appendix 3.  Note, reference to petrography work from 

other NQR drill holes in this report have been removed. 

 

In summary, the majority of the samples were identified as dark, fine-grained, carbonaceous 

and sulfidic metasediments that vary from granofels (with no foliation) to schistose samples 

with a generally weak to moderate foliation.  The granofels samples examined 

petrographically all comprise an extremely fine-grained inter-growth of quartz with ~5-20% 

muscovite plates, scattered (typically <5%), pervasively chloritized, usually sub-0.5mm 

biotite porphyroblasts and far less, typically <0.2mm titanite porphyroblasts, with all phases 

but particularly quartz intensely peppered with ultrafine-grained carbonaceous material 

(UFCM).  Most of samples also contained disseminated, anhedral spots of pyrrhotite usually 

<0.5mm across and make up ~2-5% of the granofels, sometimes with tiny attached spots of 

red sphalerite. Many samples contain scattered but common, paler, mm-sized spots of 

coarser-grained quartz, muscovite and pyrrhotite. Preferred alignment of muscovite and 

biotite was moderately developed in some samples, but these showed only a weak 

penetrative fabric at best.  

 

A granofels sample at 339.65m contained porphyroblasts other than biotite, however the 

speciment was thoroughly retrogressed, making positive identification difficult.  The 0.5-

1mm-sized, euhedral porphyroblasts displayed shapes strongly suggestive of derivation from 

andalusite precursors, but they were now composed of extremely fine-grained quartz-

sericite-UFCM. These occur within 1cm of the contact of this granofels with an andesitic 

dyke that from downhole lithogeochemical data appears to be <2m thick.  Because these 

andalusite porphyroblasts did not occur further from the contact in this sample (although the 

thin section provides only a ‘limited view’), nor in any of the other granofels samples in this 

drillhole, it was presumed (albeit rather surprising) that thermal metamorphism was 

sufficient to force crystallization of andalusite. 
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The protoliths of these fine-grained, carbonaceous granofels and schists were likely 

carbonaceous, sulfidic mudstones.  This strongly supports the suggestion that basement in 

HR20DD03 was Lane Creek Formation which is formal described as a ‘variably 

carbonaceous mudstone, siltstone and fine-grained sericitic to quartzose sandstone’. 

 

An igneous rock (a dyke in the granofels package at 339.65m) was identified as an altered 

hornblende-phyric andesite dyke, the margin of which, were in contact with dark granofels. 

This dyke is evident in the downhole lithogeochemistry between 339 and 341m due to an 

increase in Mg, Ti, Cr, V, Sc and P relative to the host granofels, although these diverse 

lithologies share quite similar SiO2 (molar mass calculated) and Al2O3 contents; 64-67% 

SiO2 and ~16% Al2O3. 

 

The peak metamorphic assemblage in these rocks, considering the total recrystallization, and 

presence of andalusite and cordierite in a quartz-muscovite-biotite assemblage, suggests 

hornblende hornfels facies conditions. The proximity of the andalusite-bearing granofels to 

the andesitic dyke may account for the presence of andalusite in this rock, although it is 

questionable whether an andesitic dyke a few meters thick could provide the heat necessary 

for andalusite recrystallization.   

 

Veining in the samples included: 

• broadly foliation- (and bedding?)-parallel sulfidic bands to at least 1cm thick. The 

main sulphide vein consists almost entirely of pyrrhotite, with local patches to a few 

mm across of quartz, chlorite, and short veinlets and spots of red sphalerite.   

• more common, narrow (usually <2mm) quartz-pyrrhotite veinlets, along with 

hydraulically brecciation in one specimen (247.7m) and euhedral pyrite and some 

calcite (and muscovite inherited from the host granofels) fills the fracture network. 

• late, lower-T pyrite or pyrite – quartz veinlets, sometimes cutting the foliation (if 

present), sometimes apparently bedding (and foliation)-parallel. At 297.8m, a sharp-

walled vein at least 1.5cm wide consists largely of unusual, intergrown, elongate, 

sub-mm quartz crystals, and it is littered with angular fragments of granofels often 

with sericitic halos. Local patches of calcite are also present. Abundant, fine-grained, 

euhedral crystals of arsenopyrite occur throughout this vein, with rare, small crystals 

of pyrite, but no sphalerite.  
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The Zn anomalism in the drill hole reflects a small proportion of red, relatively Fe-rich 

sphalerite always occurring closely associated with disseminated pyrrhotite, or in pyrrhotite 

bearing veins that likely reflect local dissolution – reprecipitation of the host granofels.  How 

much of the metal budget in these mudstones derives from an exhalative source cannot be 

established nor the proximity to an exhalative site. 

 

9. INTERPRETATION OF RESULTS 

HR20DD03 failed to intersect either porphyry Cu-Au or IRGS mineralisation.  It did explain 

the reversely polarised magnetic anomaly which was the result of pervasive and massive 

pyrrhotite within the basement metasediments.    

 

The hole also intersected carbonaceous and sulfidic metashales of what are believed to be 

Lane Creek Formation equivalents.  Lynd believes that these rocks represent an excellent 

reduce host package for deposition of oxidised Au-Cu fluids derived from an upper level 

felsic intrusion.  The presence of by andesitic dykes, and a small porphyry dyke, plus the 

faulting with some hydraulic brecciation and quartz-calcite-pyrrhotite-pyrite veins/veinlets 

suggests that a possible intrusive system exists in the area.  This is supported by the presence 

of a felsic intrusives intersected by previous drilling in the north part of the prospect.  The 

level of granofels plus the presence of pervasive and massive pyrrhotite, possibly thermally 

derived from pyrite in the metashale, suggests that the area has undergone thermal alteration 

which may have been generated by a nearby intrusive system.   

 

The large amount of pyrrhotite seen in HR20DD03, may represent the outer halo to intrusive 

system.  The extensive pervasive sericite-chlorite and minor patchy 2nd biotite alteration, 

along with the quartz-calcite-sulphide veining could also be part of this halo.  The elevated 

to anomalous Zn in the top of the hole associated with dykes and veining, would suggest that 

the HR20DD03 was possibly peripheral to IRGS.  This could explain the patchy low-level 

Au-As-Mo-Sb associated with veining and faulting through-out the hole.  The low level Ag, 

without elevated Pb (i.e. no galena) would also support this theory.  

 

 



CEI0243 – EPM26198 Final Report, May 2021.  Lynd Resources Pty Ltd.   

 

43 

 

10. RECOMMENDATION FOR FURTHER WORK 

It is recommended that detailed forward magnetic modelling be carried out on the areoborne 

line data to the south of drill hole, over the magnetic susceptibility body in southern part of 

the Huari prospect, see Figure 12 and Figure 25.  This body is not reversely polarised and 

lies in at the centre of what appears to be an inflection in the basement stratigraphy where 

an interpretated series faults run into the major contractional fault on which HR20DD03 was 

drilled.  The area also appears to be surrounded by reversely polarised magnetic bodies, 

including the large body drill in HR20DD03, which could represent an outer halo of 

pyrrhotite-sercite-musovite-biotite alteration.    

 

There are also several other areas within the Huari prospect displaying similar reversely 

polarised and non-polarised magnetic features and structural controls which would also 

warrant further review and detailed forward modelling in light of the current drilling results.   

 

A program of detailed ground gravity, over the southern magnetic body, is also recommend.  

This work could identify smaller felsic intrusive bodies, not seen in the broad scale regional 

gravity data.   

 

Figure 25.  Huari prospect, new target area. 
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