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Century and Grevillea Pb-Zn-Ag Deposits 

 

PREAMBLE 

This chapter describes the Century Zn-Pb-Ag 

deposit and the Grevillea Zn-Pb-Ag prospect. 

The Century deposit was in production from 

1999 to 2015 via open pit mining and contin-

ues with reprocessing of the tailings to the 

present date (2019). 

The Grevillea prospect was discovered in 

1993, with exploration continuing to the pre-

sent. Significant base metal drill intersections 

(including copper) have been reported but no 

mineral resource defined. 

LOCATION 

Geological Domain 

Lawn Hill Platform of the Mount Isa Inlier, 

Century Domain (Figs 10.1, 10.4). 

Co-ordinates 

Century: 

Lat: 18° 43’ 31” S   Long: 138° 36’ 7” E  

MGA Zone 54: 247,100 E, 7,927,800 N 

 

Grevillea: 

Lat: 19°04’ 28” S, Long: 138° 48’ 14” E 

MGA Zone 54: 268,900 E, 7,889,500 N 

 

NATURE OF MINES 

Mined Commodities 

Zinc, lead and silver were mined from the 

Century deposit. 

No mining has occurred at the Grevillea de-

posit, but the mineralization style suggests 

zinc, lead and silver would be mined if 

brought into production. 

Mining Method & Depth of Mining 

Whilst underground development was com-

pleted at the Century deposit during the ex-

ploration phase, the deposit was eventually 

mined via an open pit. 

Reprocessing of the tailings is currently be-

ing undertaken via a hydraulic mining meth-

od ramping up to a proposed capacity of 

15Mtpa. The tailings deposit is mined in 8m 

benches with cuts made via a top down 

mining method. 

There has been no historic mining at the 

Grevillea prospect. 

PRODUCTION AND RESOURCES 

Mineralized Bodies 

The Century deposit comprised a broadly 

flat-lying ore body that was faulted into two 

large mineralized blocks, termed the South 

and North Blocks, and vertically offset by 

between 0-300m on the Pandoras Fault (Fig 

10.2). Additional smaller zones of minerali-

zation (e.g. East Fault Block, Silver King) 

have also been reported. 

The Grevillea mineralization likewise com-

prises two blocks of mineralization, the out-

cropping Gossan Block and the Northern 

Block.  

Dimensions 

The Century orebodies cover a lateral dis-

tance of approximately 1200m E-W by 

1600m N-S, and is approximately 45m thick 

(including the interburden unit—a sub-

economic  siltstone unit—Unit 3). 

The Grevillea mineralized body is much more 

poorly constrained. The thickness of the 

Gossan Block sulphide mineralization is re-

ported as 80m, but the Zn-Pb-Ag-rich sub-

zone is only 25m thick. The Northern Block 

sulfide mineralization is thicker at 125m, but 

contains zones of sulfide-poor material that 

are not present in the Gossan Block (Jenkins 

et al. 1998). 

Orientation of Mineralized Bodies 

The Century mineralized body is broadly flat-

lying, but has been disrupted by faulting, and 

has no observable natural boundaries, with 

all sides bound by either faults, unconforma-

ble surfaces or present day outcrop 

(O’Rourke et al. 2017). 

The geometry of the Grevillea mineralization 

is more poorly constrained, but both the Gos-

san and Northern Blocks appear to comprise 

moderately to steeply south-west dipping 

tabular units (Fig 10.3). 

Historic Production 

During the 16 years of mining at the Century 

deposit an average of 475,000tpa zinc in 

concentrate and 50,000tpa lead in concen-

trate products were produced (New Century 

Resources, 2019). 

There has been no production from the Gre-

villea prospect. 

Recent Production 

As at June 2019 the quarterly production 

Aerial view of the Century Tailings Deposit, looking south. Image from 
New Century Press Release. 
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from the reprocessing of the Century tailings 

was 20,450t of zinc metal from a 6Mtpa 

throughput rate. The project is targeting a 

ramp up to 12Mtpa operations over the 2020 

financial year. 

Mineral Resources 

The Century deposit had a pre-mining miner-

al resource of: 

 118Mt @ 10.2% Zn, 1.5% Pb and 36 g/t 

Ag (Waltho and Andrews, 1993). 

The most recent tailings mineral resource es-

timate (dated 12 September 2017) prior to 

recommencement of tailings reprocessing 

comprised a tailings resource of: 

 78.9Mt @ 3.0% Zn, 0.5% Pb and 12 g/t 

Ag, all of which was in the Measured 

category.  

This tailings Mineral Resource was inclusive 

of a Proved Ore Reserve of: 

 77.3Mt @ 3.1% ZnEq. 

Figure 10.1:  Regional location of the Century and Grevil-
lea deposits shown with respect to the Mount Isa Structur-
al Domain Map from the 2010 NWQMEP GIS 

Figure 10.3:  Cross-section through the Gossan Block of 
the Grevillea prospect (15200m N), showing the steeply 
southwest dipping sulphide mineralisation. From Jen-
kins et al (1998). 

Figure 10.2:  North-south cross-section through the Century deposit (46800mE), showing the variably 
flat-lying mineralization within the H4s unit. On this section the Southern Block is approximately 200m 
vertically above the Northern Block, with the vertical offset provided along the moderately north-
dipping Pandora’s Fault. From O’Rourke et al. (2017). 
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In addition, there is a combined remaining 

mineral resource at the South Block, East 

Fault Block and adjacent Silver King deposits 

of: 

 9.3Mt @ 6.1% Zn, 4.7% Pb and 66 g/t 

Ag within the Indicated and Inferred cat-

egories.  

No mineral resource has been published for 

the Grevillea prospect. 

REGIONAL GEOLOGY 

The Century deposit and Grevillea prospect 

are located in the Century domain (Figs 10.1 

& 10.4), on the western Lawn Hill Platform in 

the north-western Mount Isa Inlier. 

Both deposits are hosted within the middle to 

upper sequences of the Isa Superbasin (Fig. 

5). Southgate et al. (2006) relate the develop-

ment and accommodation history of the Isa 

Superbasin to major intraplate tectonic events 

evident on the apparent polar wander path for 

northern Australia (Idnurm, 2000). They also 

suggest that changes to intraplate stresses 

during tectonic events resulted in the migra-

tion of metal-bearing fluids into the sub-

basins. 

The Grevillea prospect is hosted in the Riv-

ersleigh Siltstone and the Century deposit in 

the Lawn Hill Formation. These units are part 

of the McNamara Group, which also hosts the 

Lady Loretta deposit (in the Lady Loretta For-

mation, Fig 10.5), and is an equivalent of the 

Mount Isa Group that hosts the Mount Isa and 

George Fisher Zn-Pb-Ag deposits approxi-

mately 200km to the SSE. 

Both the Century and Grevillea deposits are 

located in proximity to the major northwest-

trending Termite Range Fault, with the Centu-

ry deposit located on the fault and the Grevil-

lea deposit approximately 8km southwest of 

the fault (Fig 10.6). 

INTRUSIVE ROCKS 

There are no intrusive rocks in the immediate 

vicinity of the Century or Grevillea deposits. 

The closest intrusive unit is the older Palaeo-

proterozoic Yeldham Granite (1796 ± 3Ma, 

Wyborn et al, 1988), approximately 30km east 

of the Century deposit. 

METAMORPHISM 

Golding et al (2006) suggest that K-Ar dating 

of illites, in combination with other datasets, 

may identify three thermal events in the Lawn 

Hill Platform at 1500, 1440-1400 and 1250-

1150 Ma. The 1500 Ma age is a Late Isan 

Orogeny age recorded only in the south that 

may reflect exhumation of a provenance re-

gion. The 1440-1300 Ma ages are interpreted 

as related to fault reactivation and a ther-

mal±fluid pulse at ~1440-1400 Ma, with 

subsequent enhanced cooling. The young-

est thermal/fluid flow event at 1250-1150 

Ma is recorded mainly in the northeast and 

may be related to the assembly of Rodinia.  

CENTURY 

Mine Stratigraphy 

The Century deposit is hosted within shale 

and siltstone of the Lawn Hill Formation. 

Despite significant faulting (particularly bed-

ding parallel shear, O’Rourke et al. 2017) 

the stratigraphy has been well documented 

(Fig 10.7) and reported in O’Rourke et al. 

(2017). 

The Century pit exposes the Cambrian 

Thorntonia Limestone and the Mesoprote-

rozoic sequence from the lower part of the 

Lawn Hill Formation H5 member (formally 

known as the Widdallion Sandstone Mem-

ber) through to the upper part of the Lawn 

Hill Formation H4r member. 

The 45m thick mineralized interval is posi-

tioned approximately 80-100m below the 

conformable contact of the H4s shale/

siltstone and the overlying Widdallion Sand-

stone member (H5). 

O’Rourke et al (2017) reports that initial 

workers identified the mine sequence as four 

laterally continuous units, termed Units 1-4 

from top to bottom (refer to the Century Ore 

Zone Stratigraphy column of Fig 10.7), each 

5-10m thick and based on the proportions of 

lithologies present. Unit 3 largely corre-

sponds to the interburden unit. 

  

Major Host Rock 

The Units 1-4 (from top to bottom) that host 

the ore bodies are: 

 Unit 1: consists of interlayered siltstone 

Figure 10.4:  Regional location of the Century and Grevil-
lea deposits overlain on an image of total magnetic inten-
sity from the GADDS data for the region 
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Figure 10.5:  Simplified stratigraphic column for lithologic 
units and supersequences of the Leichhardt, Calvert, and 
Isa superbasins. From Southgate et al. (2006). 

The Grevillea prospect is hosted by the Riversleigh Silt-
stone, and the Century deposit by the Lawn Hill Formation. 

Figure 10.6:  Geological legend (above) and map 
(overleaf) from the 1:100,000 mapping from the Geo-
logical Survey of Queensland of the Century-Grevillea 
area. 
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and shale 

 Unit 2: consists of shale 

 Unit 3: consists largely of siltstone 

 Unit 4: consists largely of shale and 

mudstone 

As mining progressed additional thinner con-

tinuous lithological units were recognized and 

the four units were further subdivided into 23 

units labelled Units 100-460 (Fig 10.7). 

Hanging wall and mine sequence siltstone 

units range from <1-3m thick and are gener-

ally bedded on a decimeter scale. Shale units 

comprise finely laminated, black carbona-

ceous mud and occur in units that vary from 

0.3-3m in thickness. Massive, generally fea-

tureless mudstone beds (0.5-2m thick) occur 

within the lower zone and footwall and are 

commonly compositionally similar to shales. 

During mining, significant variation in facies 

and thickness was observed, particularly a 

distinctly thinner sequence in the southwest 

corner of the open pit (O’Rourke et al. 2017). 

MINERALISATION 

General Characteristics 

Century has a relatively simple sulphide min-

eralogy of sphalerite, pyrite and lesser galena 

(O’Rourke et al., 2017). The majority of sul-

phides occur as millimeter-scale laterally ex-

tensive laminations (Fig 10.8). 

Sphalerite laminae occur as gunmetal grey 

and white variants, termed porous and non-

porous, with this description based on a scan-

ning electron microscope study (Broadbent et 

al. 1998). The study demonstrated that the 

grey porous laminae are sphalerite grains 

within a pyrobitumen matrix. Approximately 

10% of sphalerite occurs as fine subvertical 

veinlets of yellowish sphalerite. 

Galena dominantly occurs as transgressive 

veinlets, estimated at 70-80% of the galena, 

often convoluted and deformed (Fig 10.8A). 

Whilst the veins are transgressive to bedding,  

on a broader-scale they are stratabound. 

Pyrite is typically concentrated in fine la-

mellae parallel to bedding, although concre-

tions of massive pyrite up to 3cm in diameter 

are occasionally observed. Broadbent et al. 

(1998) note that the layer parallel foliation 

does not appear to be deformed around the 

pyrite, and suggest this represents an over-

growing relationship.  

STRUCTURAL CHARACTERISTICS 

Structural Setting—Regional 

The Century deposit does not now have any 

natural boundaries, being truncated by either 

faults or unconformities. 

The deposit is interpreted to have formed in a 

pull-apart depocentre controlled by sinistral 

strike-slip displacement on the Termite 

Range Fault, accounting for the local thicken-

ing of units in the vicinity of the deposit 

(O’Rourke et al. 2017). The deposit is pre-

served in the core of the Page Creek Syn-

cline, one of the N-S trending basin-dome 

folds between the Termite Range Fault and 

the Riversleigh Lineament (a structure inter-

preted from seismic data by Gibson et al.  

2016). 

To the north of the NW-trending Termite 

Range Fault a series of NE-trending faults 

(e.g. Archie Creek, Stony Creek, Barramundi 

and Wangunda Faults) are present. Betts et 

al (2010) have mapped buried remnants of 

NE-trending normal faults using aeromagnet-

ic data beneath the Isa Superbasin and ap-

pear to imply that this basement architecture 

may have influenced the fault orientations in 

the Isa Superbasin. They note that the distri-

bution of normal faults in this area is relatively 

evenly spaced and with lengths of 20-50km 

that terminate against the NW-trending Ter-

mite Range Fault implying that the Termite 

Range Fault is a regional transfer structure 

(Figs 10.9,10.10). 

Figure 10.7:  Century deposit ore zone stratigraphy within 
the simplified Lawn Hill Platform stratigraphic framework 
(from O’Rourke et al, 2017). 



                                           Northwest Mineral Province Deposit Atlas   392 

 Century and Grevillea Deposits  Chapter 10  

Structural Setting—Deposit 

The detailed deposit structure is shown in 

Figs 10.2 and 10.11, and described by 

O’Rourke et al. (2017), as follows: 

 The NW-trending, steeply SW-dipping 

Gecko Fault is interpreted as the west-

ernmost structure to the Termite Range 

Fault (TRF) system. The Gecko Fault 

exhibits normal displacement and the 

portion of the deposit preserved be-

tween the Gecko Fault and TRF is com-

plexly folded with abundant faulting. 

 The mineralization is terminated to the 

south by the E–W-trending Magazine 

Hill Fault. The Magazine Hill Fault is a 

gently N-dipping (25–30°) listric normal 

fault with a throw of up to 400m. 

 The mineralization is terminated by Nik-

ki’s Fault in the north, which has a 

steep to moderate southerly dip and 

approximately 40m of normal displace-

ment. 

 The E–W-trending, gently N-dipping 

Pandora’s Fault is interpreted to splay 

off the Magazine Hill Fault at depth and 

divides the deposit into northern and 

southern blocks. Its displacement var-

ies along the fault trace from 0 to 300 

m. 

The Magazine Hill and Pandora’s faults are 

interpreted to have developed as a series of 

parasitic and linking faults to the TRF, after 

stress transfer from the TRF onto Nikki’s 

Fault produced a local transtensional regime. 

These faults are interpreted to link to Nikki’s 

Fault at depth and used the TRF as a side 

wall structure. Strong bedding parallel shear, 

particularly in the south block, may also be 

attributed to this event. 

At the deposit, highly deformed Cambrian 

Thorntonia Limestone overlies less deformed 

Proterozoic host units along erosional uncon-

formities and large flat-lying detachment sur-

faces. 

Lees et al (2019) describe a model whereby 

the deposit has been significantly disrupted 

by faulting and carbonate dykes/breccias as-

sociated with the subjacent Lawn Hill impact 

structure (see the section below re post-

deposit modification). 

ALTERATION HALO 

Sulfide Zonation 

There are distinct zonations within the Cen-

tury mineralized lenses. On the deposit scale 

the zonation towards a galena-rich core in 

the southeast is shown in Figs 10.13-10.15. 

There is a concomitant reduction in the thick-

ness of both the porous and non-porous 

sphalerite-rich units towards the southeast. 

Also of note in the diagrammatic zonation 

map in Fig 10.14 is the vertical sphalerite 

distribution, such that the non-porous sphal-

erite sits in the upper portion of the sequence 

(Unit 1) with the porous sphalerite (i.e. sphal-

Figure 10.8:  Rock samples from the Century deposit (from O’Rourke, 2017). 

A. Coarse grained galena discordant to laminated porous sphalerite (pSp) and laminated pyrite (py1). 

B. Brown siltstone interburden with siderite alteration and stylolite development. 

C. Finely laminated ore with porous sphalerite (grey) and pyrite (brown). 
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Figure 10.9:  Map from Betts et al (2010) showing the interpreted structural setting and extension direction (NW-SE) in the northwest Mount Isa Inlier during the peri-
od of Calvert Superbasin Extension. 
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Figure 10.10:  Summary geological map of the Century district. From Ord et al. (2002) (after An-
drews, 1998). The Termite Range Fault has been interpreted as a regional transfer structure (e.g. 
Betts et al, 2010), with the northeast-trending faults to the north as a set of extensional faults. 
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Figure 10.11:  3D plot of the key deposit bounding and intersecting faults from the Century deposit. For 2D sections refer to Figure 10.X. The broadly north-dipping Magazine Hill 
Fault forms the southern border to the deposit, with the Termite Range and Nikki’s Fault forming the eastern and northern boundaries. Pandora’s Fault separates the South and North 
blocks of mineralization, with the north Block downthrown. 

The coloured surface represents the Unit 200, with the colour representing the isopachs of maximum thickness 6m. The Unit 200 is thickest in the southeast corner. (From Feltrin et al 
(2009). 

erite within a pyrobitumen matrix) below. 

Figures 10.13 and 10.15 (from Broadbent et 

al. 1998 and Feltrin et al. 2009, respectively) 

provide more detailed information regarding 

the distribution of zinc and/or lead in the dif-

ferent units, as well as the thickness variation 

in each unit across the deposit. Points of note 

include: 

 The locus of higher grade zinc minerali-

zation changes from unit to unit, for ex-

ample Fig 10.13 shows the higher zinc 

grades change from the southeast in 

Unit 4.2 to the northwest in Unit 2.  

 The shale-dominated units appear to 

contain relatively higher zinc and lead 

grades (refer to the colour bar scales in 

Fig 10.15). 

 Assuming the unit thicknesses have 

been properly reconstructed, the unit 

thicknesses are variable across the de-

posit, even over short distances. 

  

Inner Halo 

O’Rourke et al. (2017) note that alteration at 

Century clearly peaks in the stratigraphic 

centre of the deposit (Mine Units 200-410), 

however mineralization and alteration trans-

gress stratigraphy at a deposit scale. They 

suggest that alteration occurs in three main 

forms: 

 Stylolites: these are termed alteration 

by O’Rourke et al (2017) but technical-

ly are dissolution features. They dis-

solve both silica and carbonate miner-

als, and primarily occur parallel to 

bedding (Fig 10.8B and 10.12E). 

 Ferroan carbonate: siderite is a perva-

sive, very fine-grained cement that 

gives inter-ore siltstones a characteris-

tic tan colour (after weeks of surficial 

exposure) (Fig 10.8B). The alteration 

is strongest in the upper zone (Units 

100-195) and interburden (Units 311-

320), and continues >100m into the 

hanging wall. Apart from two thin silt-

stone beds it is almost entirely absent 

from the lower zone and footwall. Fer-

roan carbonate is noted as nodules 

within carbonaceous mudstone units 

in the lowermost ore and immediate 

footwall. 

 Sulfides: the sulphide types and zona-

tions have been described above. 

Pyrobitumen is reported by Broadbent et al. 

(1998), with particular focus on it’s associa-

tion with sphalerite, that together they call 

“porous” sphalerite. They consider the po-

rous sphalerite to be a product of thermo-

chemical sulphate reduction and sulphide 

deposition. 

A summary alteration paragenesis diagram 

from Broadbent et al (1998) is provided in Fig 

10.16. 

 

Outer Halo 

O’Rourke et al (2017) note under the head-

ing “Distal alteration” that 12km north-west of 

the Century deposit, at the Edith South pro-

spect, sulphide laminations and sideritic nod-

ules occur within equivalent H4s strata, per-

haps implying this may be a distal alteration 

halo. 

ASTER DATA 

Figures 10.17 to 10.20 are taken from the 

Geological Survey of Queensland database 

of processed ASTER imagery, undertaken in 

conjunction with CSIRO. The images repre-

sent a false colour composite, and three im-

ages processed to highlight: 

 pyrophyllite ± alunite ± well ordered ka-

olinite (Index 2165 using Bands 5,6,7 & 

8.) 

 chlorite ± epidote ± jarosite ± gibbsite ± 

dolomite ± magnesite (Index 2265 using 

Bands 5,6,8,9) 
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Figure 10.12:  Rock samples from the Century deposit (photographs and descriptions from Feltrin et al. 2009).  

Mineralised and barren host rocks from Century sequence illustrate characteristic relationships between mineralization- and deformation-related fabrics; all samples are shown 
younging upwards.  

A. Example of hand specimen from mine stratigraphic unit 150 (Upper Ore Zone) showing most common aspect of mineralisation, with fine-grained laminae of sphalerite (Sp), 
and pyrite (Py), including boudinage of a mudstone layer with localised parallel bedding dissolution seam (arrow), inferred to be a dewatering structure.  

B. Example of contact interface between siltstone (Sts) and shale-rich layer (Sh), unit 165; mineralised Sp laminae are developed exclusively in shale rich layer. Post-sedimentary, 
low-angle, discordant galena veins intersect shale layer.  

C. Massive galena veins interpreted as local remobilisation of ore, unit 180. Pyrite is fine-grained and occurs mostly in stratiform laminae.  

D. Sketch of sample C illustrating geometrical relationship existing between Py laminae (dashed lines) and recrystallised, coarse-grained anhedral crystals of Py (arrow). This rela-
tionship is interpreted as evidence of cm-scale remobilisation, whereby original pyrite layer is preserved, albeit modified, and galena is introduced from a source outside scale 
of specimen.  

E. Sample of stylolitic siltstone, unit 440; stylolites have a low degree of convolution and preserve carbon- and sulphide-rich seams, implying at least some carbon and sulphides 
predated compaction associated with these stylolites. Most layers display differential compaction (arrow). (f) Breccia in laminated ore displaying replacement of Sp by Gn 
(galena) and Py, unit 410. Breccia clasts are supported within a matrix of Py that in some cases replaced mm-scale layers, preserved within floating clasts (arrow). Pyrite re-
placement is interpreted as post-dating Sp and Gn laminae. 
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Figure 10.13:  Grade distribution of zinc at the Century deposit within the 
Unit 4.3 and Unit 2 mineralised horizons. Note Unit 2 sits above the Unit 4.3 
(see Fig 10.X). Zinc is relatively richer in the lower unit (Unit 4.3) in the south-
east, versus relatively richer in the upper unit (Unit 2) in the northwest. From 
Broadbent et al. (1998).  

Figure 10.14:  Diagrammatic lateral sulphide zonation, reconstructed to a 
pre– Pandora’s Fault geometry. The key zonation is the presence of the gale-
na core in the southeast, and the concomitant thinning of both the non-
porous sphalerite (above) and the porous sphalerite below. From Broadbent 
et al. (1998).  
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Figure 10.15:  2D maps of reconstructed unit thickness and metal grades from the Century deposit (from Feltrin et al. 2009). A) Shale -rich units, 
and B) siltstones/mudstones. 



399                                        Northwest Mineral Province Deposit Atlas  

Chapter 10  Century and Grevillea Deposits 

 calcite ± talc ± actinolite (Index 2330 

using Bands 5,6,7,9) 

Information on these datasets can be found 

at: https://data.csiro.au/dap/landingpage?

pid=csiro:20912 

 

HYMAP DATA 

HyMap data was acquired in 2006-2007 over 

an approximate 65km long swath of the Ter-

mite Range Fault. Figure 10.21 and 10.22 

are representative images of the HyMap da-

ta, which covers the Century deposit, but not 

the Grevillea prospect. The spatial resolution 

of the HyMap sensor is 3-10m depending on 

flight height. 

The data was flown on behalf of the Geologi-

cal Survey of Queensland and CSIRO, and is 

available at: https://

qdexdata.dnrme.qld.gov.au/gdp/search 

The principal reference for the program is 

Cudahy et al (2008).  

Figure 10.21 provides a false colour image 

and Figure 10.22 maps mica composition

(muscovite/paragonite versus phengite). The 

mica composition mapping is sensitive to the 

Al-content of the white mica that ranges from 

paragonite/muscovite (Al-rich) to phengite (Al

-poor) and driven by coupled “Tschermak” 

substitution (Cudahy et al., 2008). 

Blue colours represent the Al-rich mica 

(muscovite, paragonite), whilst red is Al-poor 

mica (~phengite). 

 

Figure 10.16:  Summary of the paragene-
sis of the Century deposit as interpreted 
by Broadbent et al. (1998).  

https://data.csiro.au/dap/landingpage?pid=csiro:20912
https://data.csiro.au/dap/landingpage?pid=csiro:20912
https://qdexdata.dnrme.qld.gov.au/gdp/search
https://qdexdata.dnrme.qld.gov.au/gdp/search


                                           Northwest Mineral Province Deposit Atlas   400 

 Century and Grevillea Deposits  Chapter 10  

Figure 10.17: False Colour ASTER image (from QDEX Data).Version2 ASTER product created as part of CSIRO ’s 3D mineral mapping Queensland, funded by the Geological 
Survey of Queensland. Image uses ASTER Band 3 = Red, Band 2 = Green, and Band 1 = Blue (Visible to Near Infrared). Vegetation is highlighted in red, emphasising riparian and 
forest cover. The image also shows geological textures, outcrops, landforms, drainage, land use, and infrastructure. (from QDEX Data). 
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Figure 10.18: 2165 Index ASTER image (from QDEX Data).Version2 ASTER product created as part of CSIRO ’s 3D mineral mapping Queensland, funded by the Geological Sur-
vey of Queensland. Aster image uses a combination of Aster bands 5,6,7,8 (SWIR). Output shows abundance of pyrophyllite ± alunite ± well ordered kaolinite. 
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Figure 10.19: 2265 Index ASTER image (from QDEX Data).Version2 ASTER product created as part of CSIRO ’s 3D mineral mapping Queensland, funded by the Geological Sur-
vey of Queensland. Aster image uses a combination of Aster bands 5,6,8,9 (SWIR). Output shows abundance of chlorite ± epidote ± jarosite ± gibbsite ± dolomite ± magnesite. 
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Figure 10.20: 2330 Index ASTER image (from QDEX Data).Version2 ASTER product created as part of CSIRO ’s 3D mineral mapping Queensland, funded by the Geological Sur-
vey of Queensland. Aster image uses a combination of Aster bands 5,6,7,9 (SWIR). Output shows abundance of calcite ± talc ± actinolite. 
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Figure 10.21: HyMap false colour image (from QDEX Data). From Stage 1 of the GSQ/CSIRO 2006-2008 Queensland mineral mapping exercise. 
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Figure 10.22: HyMap mica composition image (from QDEX Data). From Stage 1 of the GSQ/CSIRO 2006-2008 Queensland mineral mapping exercise. Blue colours represent 
the Al-rich mica (muscovite, paragonite), whilst red is Al-poor mica (~phengite). 
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PETROPHYSICAL PROPERTIES 

Density 

CRA (1993) reports on a program of down-

hole geophysical logging, which included 

density logging (Table 10.1). This logging 

was calibrated using core measurements. 

The Widdallion Sandstone (unit Pmh5) rec-

ords the lowest average density (2.60-2.67 t/

m
3
), with the footwall sequences (2.68-2.71 t/

m
3
) and the Cambrian limestone (2.71 t/m

3
) 

also relatively low density. 

The mineralised mine stratigraphy (units 1-4) 

has a higher density of between 2.87-3.03 t/

m
3
, with the exception of the sideritic siltstone 

(unit 3.2) and the massive black mudstone 

(unit 4.2) which have an average density of 

2.82 t/m
3
. 

Chargeability-Resistivity 

Logging of three drill holes utilising Spectral 

Downhole IP Logging (CRA, 1993) indicates 

that the main source of the surface IP 

anomalism is Units 1,2,4. The results from 

surveying of hole DD92LH377 and 

DDHLL117 are shown in Figs 10.23 and 

10.24, respectively.  

The mineralised unit displays a distinctly ele-

vated IP chargeability (maximum 7.5msec) 

over the mineralised zone of approximately 

40m thickness (220-260m downhole in 

DD92LH377). The apparent resistivity is ele-

vated in the top 100m (5,500 ohm.m) com-

prising Cambrian limestone (Cmt). 

GEOPHYSICAL EXPRESSION 

CRA completed a series of geophysical trials 

over the deposit in the early 1990’s shortly 

after its discovery. The results of these trials 

are detailed below. 

Gravity 

CRA (1993) collected a single north-south 

line of gravity data from over the Century de-

posit. The data indicates the deposit has a 

distinct gravity signature of between 0.3-0.6 

mGal (Fig 10.24) arising from the density 

contrast (approximately 0.25 t/m
3
) between 

the sulphide-rich Units 1-4 and the footwall/ 

hangingwall siltstones and sandstones, and 

overlying Cambrian limestone. 

The gravity signature appears to delineate 

the two ore blocks (southern and northern), 

with a relative gravity low associated with the 

thicker hangingwall sandstone and deeper 

mineralised sequence associated with the 

Pandoras Fault. 

RMIP 

CRA completed Reconnaissance Magnetic 

Induced Polarisation (RMIP) surveying over 

the Century deposit in 1992, utilising both a 

100m and 400m line-spacing array. The re-

sults mapped a strong MMR high and PFE 

low interpreted by CRA (1993) as mapping 

the highest grade portion of the southern 

block (47800E 27000N—Mine Grid). 

Both a 1Hz and 3Hz base frequency 

were used, with the 1Hz appearing to 

provide better delineation of the high 

grade zone. 

The data reportedly also mapped NE- 

and NW-trending intra-deposit faults. 

The deeper northern block mineralisa-

tion was not well characterised, with 

noisy data present.  

Induced Polarisation (IP) 

CRA (1993) completed IP surveying 

over the deposit. Fig 10.25 is a plan of 

the IP anomalies with relation to the de-

posit. The plan summarises the IP 

anomalies (simply denoted as 

“anomalous IP responses” in CRA, 

1993), with the “shallow” responses 

highlighted as red lines and the “deep” 

responses highlighted in blue. The de-

posit itself is dominated by “deep” re-

sponses. The shallow responses in the 

southeast are interpreted as related to 

discordant vein mineralisation 

(intersected in hole RC92LH376 in the 

Tunnel Hill-Bells Lode area — CRA, 

1993). 

Fig 10.26 shows the results of a north-

south IP survey line (47000E) that co-

vers the southern margin of the ore 

zone. The IP Phase response shows a 

clear elevation to 16 mrads from a back-

ground of 2-7 mrads. The Apparent Re-

sistivity does not show a clear ore signa-

ture. 

Radio Imaging (RIM) 

RIM surveying was completed on eight 

pairs of holes at Century, with the dis-

tance between paired holes of between 

30m to 100m (Fig 10.27). 

Table 10.1: Compilation of downhole average density data collected by CRA, classified by the Century deposit strati-
graphic units. Table from CRA (1993). 

The results provided some encouragement 

that faulting with a throw of greater than 10m 

could be detected on the closely spaced 

holes (up to 40m), but the holes further apart 

the definition of structures was poor. 

CSAMT 

Four N-S lines of CSAMT data were collect-

ed over the Century deposit. The lines were 

spaced at between 700-900m with a station 

spacing of 50m. The results are reported by 

CRA (1993) as follows: 

 The data appear to resolve the broad 

stratigraphy hosting the Century de-

posit. 

 The resistive Cambrian Limestone is 

well mapped 

 The hanging wall sandstones  return a 

moderately conductive response 

 The siltstones and shales containing 

the deposit provide a moderately resis-

tive response. 

 The method could not distinguish indi-

vidual mineralised units 

 The survey was able to resolve major 

fault structures (via truncation of the 

layers mapped with the CSAMT. 

Airborne Geophysics 

Images of the regional airborne datasets are 

provided in Figures 10.28-32 below. 

Key geological elements highlighted in near-

ly all of the images are the Lawn Hill impact 

structure and the change to Cambrian Lime-

stone cover in the south east. 

The EM dataset is a colour balanced stich of 

mid-time channels of various datasets (with 

various degrees of processing) from the 

QDEX Data website. The image indicates 

that at this scale the Century deposit does 

not have an identifiable airborne EM signa-
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Figure 10.23: Oblique view of downhole IP logging profile from DD92LH337. The mineralised unit displays distinctly elevated IP chargeabilit y (maximum 7.5msec) over the mineralised 
zone of approximately 40m thickness (220-260m downhole). The apparent resistivity is elevated in the top 100m (5,500 ohm.m) comprising Cambrian limestone (Cmt). Downhole Spectral 
IP plot from Appendix 10 of CRA (1993). 

Figure 10.24: Summary north-south section through the Cen-
tury orebody, highlighting the chargeability anomalism of the 
deposit (to >20 mV/V). The associated downhole log (DDH 
LH117) indicates that the ore horizons are chargeable, but are 
not highly conductive. From New Century press release dated 
24 April 2018, after Mutton (2000). 
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Figure 10.24: North-south gravity profile 
over the Century deposit (47000E). The 
deposit appears to produce an anomaly 
of approximately 0.3-0.6mGal 
(depending on choice of background 
level). There is a marked low gravity 
anomaly in the centre of the deposit 
coinciding with the thickened overlying 
sandstone and the downthrown mineral-
ised sequence along the Pandoras Fault. 

Surfaces: 

blue = approximate base of mineralised 
sequence 

Grey = Magazine Hill Fault 

Pink = Pandoras Fault 

Orange = Nikkis Fault 

The source of the gravity profile and 
cross-section diagram (modified) is CRA 
(1993). 

Figure 10.25: Summary of available IP data from the Century deposit (CRA, 1993), oblique perspective view looking to 
the northwest. The deposit location is shown by the surfaces representing the base of mineralisation (blue) and the key 
deposit faults (surface colours as per Fig. 10.24). 

The plan summarises the IP anomalies (simply denoted as “anomalous IP responses” in CRA, 1993), with the “shallow” re-
sponses highlighted as red lines and the “deep” responses highlighted in blue. The deposit itself is dominated by “deep” 
responses. The shallow responses in the southeast are interpreted by CRA (1993) as related to discordant vein mineralisa-
tion (intersected in hole RC92LH376). 

The IP pseudo-sections from the 100m dipole-dipole n=6 survey depict phase (mrad) readings. 
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Figure 10.27: Example of radio imaging 
(RIM) surveying at the Century mine. 
From Mutton (2000) 

A) Cross-section compiled from drill-
ing and underground mapping of 
an exploration drive. 

B) Extract of radio imaging data 
(RIM) from a cross-hole survey at 
Century, where the holes were 
spaced approximately 50m apart.  
The data shown is a RIM tomo-
gram (frequency 520 Hz), which 
has mapped the location of a nor-
mal fault of approximately 10-
15m throw. 

Figure 10.26: IP psuedosection 47000E which covers the 
southern end of the Century orebody. The pseudosec-
tion (n=1-6) has been plotted covering an arbitrary verti-
cal range of approximately 300m. 

The IP Phase shows increased anomalism on the south-
ern end of the deposit (to 16 mrad), whilst the Apparent 
Resistivity does not show a clear ore signature. 
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Figure 10.28: Image of open file airborne EM data from the Century-Grevillea district. The datasets represent mid-time channels from a variety of airborne EM techniques 
and surveys, and have been stitched on a qualitative colour matched basis. Data sourced from QDEX Data. 
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Figure 10.29: Potassium image (from QDEX Data). 
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Figure 10.30: Thorium image (from QDEX Data). 
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Figure 10.31: Uranium image (from QDEX Data). The lower Cambrian limestone is highly anomalous in uranium.  
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Figure 10.32: Reduced to pole aeromagnetic image with derivative sharpening (from QDEX Data).  
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ture. The Grevillea deposit does appear to 

have a subtle associated anomaly. 

Seismic Data 

Two lines of seismic data were shot in the 

district in 2006. Several interpretations have 

been published, including by David and Uro-

sevic (2012) and Gibson et al (2016). The 

line locations and interpreted sections are 

presented in Figures 10.33 & 10.34. 

 EXPLORATION GEOCHEMISTRY 

Regolith 

Agnew (2007) documents the Century rego-

lith as follows: 

“All of the northern block of the Century min-

eralization lies concealed beneath 50-150 m 

of Cambrian limestone and up to 200 m of 

barren Proterozoic hangingwall sandstone 

and siltstone. Regolith on the Cambrian lime-

stone consists of residual skeletal soils on 

rocky outcrops with minor, flat colluvium-

alluvium filled gullies and depressions in 

which the present ephemeral drainage is 

weakly developed. The southern block is al-

so partly covered by Cambrian limestone 

and barren hangingwall sediments that ei-

ther outcrop on gentle scree- covered slopes 

or are covered by adjacent colluvial-alluvial 

plains with extensive black soils. 

The Cambrian unconformity, which truncates 

the Century host stratigraphy, is a partly pre-

served regolith surface.” 

Stream Sediment Geochemistry 

Maps of stream sediment data are presented 

in Figures 10.35-37 for the three base met-

als Zn, Pb, Cu. The datasets have not been 

levelled for sample, preparation or analytical 

method so caution is warranted in interpreta-

tion. For example the dataset presented con-

tains analysis on –2mm and -80# fractions 

as well as bulk samples.The raw digital da-

tasets are available from QDEX Data. 

However the following points can be made: 

 the southwestern areas hosting ex-

posed Cambrian Thorntonia Limestone 

produce significant Zn and Pb 

anomalism 

 The sampling closest to the Century de-

posit produces elevated Zn (100-

250ppm) and Pb (40-140ppm) 

anomalism, but no Cu anomalism, ap-

proximately 500m to the west of the de-

posit. This was a –80# sample type. 

 Zn, Pb and Cu anomalism is present 

surrounding the Devils Gossan prospect 

approximately 25km southeast of the 

Century deposit, but the sample type at 

this location was “BULK” so it cannot 

compare to the broader baseline (the 

majority of data presented are –80#). 

Agnew (2007) notes that Mn, Zn, Pb and Cd 

are regionally anomalous in stream sedi-

ments around the large Cambrian limestone 

annulus, that in part, conceals the Century 

orebody, attributing this to the high litho-

chemical backgrounds in the carbonates. 

Century Soil Geochemistry 

A –40# soil survey was completed in the vi-

cinity of the Century deposit  with the key 

base metal results (Zn, Pb, Cu) shown in Fig 

10.38. As with the stream sediment data the 

immediate deposit area is anomalous in Zn 

and Pb with no significant Cu anomalism. 

CRC-LEME Sampling 

Agnew (2007) presents data from various 

sample media and orientation traverses over 

the Century deposit, most of which appear to 

provide an indication of the mineralization. 

These include both conventional and enzyme 

leach analysis of the fine –180µm soil frac-

tion, a total digest <1mm soil analysis, and a 

ferruginous lag analysis. These plots are pro-

vided in Figs 10.39 & 40. and a summary ta-

ble reporting  sample medium, analytical 

method, anomaly intensity and dispersion 

summary and other information in provided in 

Table 10.2. 

Lithogeochemistry 

Whitbread (2004) documents the lithogeo-

chemical alteration around the Century de-

posit. Points of note are: 

 Zn, Pb, Ag along with Rb and Tl are en-

riched in host rocks surrounding the de-

posit 

 Sodium is ubiquitously depleted in al-

tered rocks. 

 Ge and Cd are enriched in samples 

around the Century deposit. 

 Iron carbonate development accompa-

nied by potassic alteration, the destruc-

tion of albite and the absence of chlorite 

are the dominant alteration effects. 

 Whitbread (2004) also suggests that the 

Figure 10.33: Location map of the two seismic lines shot 
in the Century district in 2006. From Gibson et al. (2016). 
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Figure 10.35: Plot of zinc values from the open file stream sediment data in the Century-Grevillea district (from QDEX Data—West Isa collection). The data has not been lev-
elled for sample collection method, fraction, or analytical method. 
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Figure 10.36: Plot of lead values from the open file stream sediment data in the Century-Grevillea district (from QDEX Data—West Isa collection). The data has not been lev-
elled for sample collection method, fraction, or analytical method. 
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Figure 10.37: Plot of copper values from the open file stream sediment data in the Century-Grevillea district (from QDEX Data—West Isa collection). The data has not been 
levelled for sample collection method, fraction, or analytical method. 
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Figure 10.38: Plots of –40# soil geochemical data (Zn, 
Pb, Cu) from the Century deposit area. Data sourced 
from QDEX Data. 
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Figure 10.39: Approximate 
15km long –180 µm soil fraction 
results. The surface projection of 
the Century deposit is shown as 
a dark bar. From Agnew (2007). 

Figure 10.40: Multimedia geochemical orientation soil and high iron lag Zn profiles over the Century deposit. The regolith and 
landform domains are labelled above the plot, and the location of the Pandoras Fault is shown as a black arrow. The ore horizon is 
shown in blue. From Agnew (2007). 
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Figure 10.41: Location of the Century deposit (in red outline) rela-
tive to the Lawn Hill impact structure, as proposed by Lees et al. 
(2019). 

following Pearce Element Ratios indi-

cate proximity to the Century mineralisa-

tion:  

 Mn/Ti, Mg/Ti and Fe/Ti vs C/Ti 

 K/Ti vs Al/Ti 

 K/Ti vs (Al-Na)/Ti 

 Temporal and spatial variation of trace 

element content in Century siderites has 

been thoroughly examined by Broadbent 

(1999). Zn and Mn are favoured over Mg 

in siderites as the deposit is approached 

stratigraphically and temporally. Zinc 

content is very low in siderite deposited 

at the same time as ore. 

 Carbonate cements (Andrews 1998): A 

siderite-ankerite zone is identified that 

extends approximately 5 kilometres 

south-west from the Termite Range fault 

(in the vicinity of Century) in H2 and H3 

sediments. At greater distances to the 

south-west, ankerite is the dominant car-

bonate, and may represent the back-

ground diagenetic carbonate. 

TIMING OF MINERALIZATION 

Relative Timing 

The host sequence (Lawn Hill Formation) to 

the Century deposit has an age of 1595 ± 6 

Ma (Page et al. 1994). 

 

Absolute Age 

The reported lead model age for the Century 

deposit is 1570 ± 5 Ma (Carr et al. 1996; Ord 

et al. 2002) 

GENETIC MODEL 

Genetic models proposed for Century in-

clude: 

 a deep burial and late diagenetic mod-

el proposed by Broadbent et al (1998) 

 A syn-sedimentary origin (with remobi-

lization of stratiform mineralization) by 

Feltrin et al. (2009) 

 An epigenetic origin appears to be fa-

voured by O’Rourke et al. (2017). 

POST-FORMATION MODIFICATION 

Feltrin et al. (2003) propose that fluids asso-

ciated with compaction of the overlying Cam-

brian limestones penetrated the deposit, 

scavenged lead and zinc, and redeposited 

them in the limestones. In addition, they pro-

pose that this fluid circulation was accompa-

nied by penetration of carbonate breccia 

dykes into the basement, formation of shal-

low dipping shear zones and folds in the cov-

er, and development of sulphide-bearing 

veins and stylolites, with this process being 

facilitated by syn– or post-Cambrian reacti-

vation of the Termite Range Fault. 

Lees et al. (2019) propose that the Century 

deposit was affected by the Ordovician mete-

Table 10.2: CRC-LEME Summary table reporting  
sample medium, analytical method, anomaly 
intensity, dispersion summary and other infor-
mation . From Agnew (2007). 
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orite impact that formed the adjacent Lawn 

Hill impact structure (Fig 10.41). They sug-

gest portions of the deposit were displaced 

on impact-related faults and moved towards 

the crater, with the inference that up to 25% 

of the deposit may have been removed 

through impact related slumping. 

EXPLORATION 

Discovery Method (from Agnew, 

2007) 

The Lawn Hill area was targeted on the basis 

of a CRA conceptual study for base metal 

discoveries, with the prominent domal annu-

lus of Cambrian limestone reported to be of 

particular interest. 

Two 20km long soil geochemistry traverses 

were sampled across the dome, with one 

traverse producing a prominent Zn-Pb soil 

anomaly near its SW end (this is the same 

traverse that was resampled by Agnew, 2007 

and presented in Fig 10.39). 

Prior to drilling, additional work was complet-

ed in this area, including infill soil sampling, 

rock chip sampling and geological mapping.  

A strongly leached outcrop of laminated Pro-

terozoic siltstone was noted, and whilst it 

lacked gossanous iron oxides a rock chip 

sample had returned 1-2% Pb and Zn and up 

to 30ppm Ag. This outcrop was an exposed 

section of the Century mineralization and was 

later named Discovery Hill. 

The discovery hole was collared near this hill 

and intersected 27m @ 6.3% Zn. 

 

GREVILLEA 

The Grevillea deposit is not well documented, 

with few academic publications and the pro-

ject remaining under exploration mineral ten-

ure such that exploration results and data 

have not been released. As such, this de-

scription relies heavily on Jenkins et al 

(1998) and McGoldrick et al. (1998).  

Drilling has intersected mineralization, but 

no mineral resource has reportedly been 

estimated. 

Mine Stratigraphy 

The deposit is hosted within the lower units 

of the Riversleigh Siltstone, a member of 

the Middle Proterozoic McNamara Group 

(Fig. 10.5). The Riversleigh Siltstone is a 

sequence of shale, siltstone and sand-

stone, dominated by fine to medium 

grained sandstone in the area surrounding 

the Grevillea deposit (Jenkins et al., 1998). 

The oldest rocks in the immediate Grevillea 

area are within the carbonate-dominated 

Lady Loretta Formation, although the Es-

peranza Formation outcrops approximately 

12km to the southeast (Fig 10.6). 

Major Host Rock 

The units of the lower Riversleigh Siltstone 

are outlined in Fig 10.42, which demon-

strates that the package is dominated by 

siltstone and sandstone, with the exception 

of the host horizon (Unit 3), which compris-

es a dolomitic siltstone and shale, pyritic 

shale and massive to semi-massive sul-

phide. 

The host pyritic shale is at least 300m thick 

and contains massive to semi-massive sul-

phide lenses to 140m thick. The massive 

sulphide is in the upper half of the se-

quence, with the lower unit comprising dol-

omitic and calcareous siltstones. The dolo-

mite is interpreted, on the basis of brown 

staining when exposed to air, to be ferroan. 

Some brecciated zones are reported, com-

monly with an increased pyrite content. 

MINERALISATION 

General Characteristics 

The mineralization at Grevillea has been de-

fined in two ore blocks, the Northern Block and 

the Gossan Block to the south (Fig 10.43 & 

44). The Gossan Block sulphide mineralization 

has a true thickness of over 80m and contains 

a Zn-Pb-Ag-rich subzone of 20-25m true thick-

ness. The Northern Block contains a much 

thicker sulphide accumulation, more then 

140m thick, although there are zones of sul-

phide poor (10-30% pyrite) material within the 

body. These lower sulphide zones appear to 

be areas with greater shale content. 

The Zn-Pb mineralization comprises sphalerite 

(pale honey coloured) and galena. The sphal-

erite is typically massive and coarse-grained 

and associated with barite and pyrite. The ga-

lena occurs in wispy masses and stringers with 

a very close association with barite. 

The pyrite in the deposit occurs as two types 

and typically comprises 40-50% content in the 

high sulphide lenses. The two pyrite types are 

as follows: 

1) A fine grained octahedral form which oc-

curs as massive conformable pyrite lami-

nations within the sequence, 

2) Coarse-grained cubic associated with 

barite, carbonate, galena and sphalerite. 

 

Jenkins et al (1998) report that copper mineral-

ization is found in the Southern Bounding Fault 

as chalcocite and minor chalcopyrite, with 

grades to 1% Cu over 2m recorded from most 

holes that intersect this fault zone. 

STRUCTURAL CHARACTERISTICS 

Structural Setting 

The general structural setting of the district has 

been documented in the section above de-

scribing the Century deposit setting. 

The deposit is heavily faulted with the key 

faults that bound or intersect the deposit typi-

cally northeast-trending and dipping to the 

northwest at 60-80°. These include the North-
Figure 10.42: Stratigraphic column  from Jenkins et al (1998) outlining the units of the Lower Riversleigh Siltstone 
in the Grevillea area. The nomenclature used by Jenkins et al (1998) is on the left and comprises Units 1-5, whilst the 
nomenclature of Andrews (1996) is provided for reference (units R1r to R3s). The detailed stratigraphy of the host 
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Figure 10.43: Geological map of 
the Grevillea deposit (from Jen-
kins et al, 1998). The key faults 
that bound or dissect the depos-
it are typically northeast-
trending and include the North-
ern Fault Zone, the Southern 
Bounding Fault and the North 
Gossan Fault. 

 

Figure 10.44: Plan projection of sulphide zones and 
drill holes (from Jenkins et al, 1998). Drilling appears 
to have been dominantly oriented  to the northeast 
to intersect the southwest dipping lenses and stra-
tigraphy.  
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ern Fault Zone, the Southern Bounding 

Fault and the North Gossan Fault. 

The stratigraphy and massive sulphide ore 

lenses themselves dip to the southwest 

(see Fig 10.3). The dip is variable between 

30-70°, most likely as a result of fault 

movement. 

HALO 

Inner Halo 

The deposit hosts abundant late barite and/

or dolomite veins in a multitude of orienta-

tions. The dolomite veins are typically pla-

nar, while the barite veins are irregular to 

planar. 

Stylolitization has been observed, typically 

within early faults, interpreted as occurring 

during compaction (Jenkins et al, 1998). 

Outer Halo 

The outer halo mineralogical vectors de-

scribed by McGoldrick (1998) include: 

 A change in carbonate composition 

towards the deposit from dolomite to 

ankerite to siderite. 

 A possible systematic increase in 

MnO content of carbonate towards 

mineralization. 

Sulfide Zonation 

There is no notable sulphide zonation re-

ported from the prospect, although this may 

be a result of insufficient data. 

PETROPHYSICAL PROPERTIES 

No petrophysical data is publicly available 

from the Grevillea deposit. 

GEOPHYSICAL EXPRESSION 

The Grevillia deposit is shown on the AS-

TER and regional airborne geophysical im-

ages shown previously in Figs 10.17-10.20 

and 10.28-10.32. There is no strong 

anomalism in any of these datasets. 

Airborne EM (GEOTEM) 

The Grevillea deposit presents a subtle 

positive anomaly in the mid-time GEOTEM 

Ch7 imagery (Fig 10.45). The mid-time 

channel (Ch7) maps several high intensity 

conductors, but the source of these is un-

clear. The Grevillea deposit is located on a 

subtle conductivity high, but whether this is 

related to the pyritic units of other host 

rocks is not resolvable. 

 

Figure 10.45: Airborne EM data from the Grevillea deposit area. The image represents the conductivity grid from a GEOTEM electromagnetic su rvey (Channel 7) flown by 
GEOTERREX PTY LTD for BHP MINERALS PTY LTD in 1997 (QDEX survey Barkley 966).  

The mid-time channel (Ch7) maps several high intensity conductors, but the source of these is unclear. The Grevillea deposit is located on a subtle conductivity high, but 

  GEOTEM Channel 7 

EXPLORATION GEOCHEMISTRY 

Regolith 

McGoldrick and Hann (2007) summarize the 

regolith at Grevillea as follows: 

 The Grevillea gossans and surrounding 

saprock and saprolite are more re-

sistant than the siltstones and shales of 

the Riversleigh Formation 

 They  form a discontinuous NNW-

trending ridge within a valley bordered 

by outcropping Shady Bore Quartzite 

and Riversleigh Formation sandstones 

(Jenkins et al., 1998; Hann, 1999).  

 Thin colluvium from the gossan and 

weathered host rocks blanket the lower 

slopes.  

 To the north and east, low-lying areas 

are covered by Cenozoic alluvium in 

the drainage of the O'Shannassy River.  

 Ground geophysical surveys and shal-

low drilling beneath this alluvium indi-

cate that the pyritic sequence extends 

more than 1 km north of the gossan. 

Gossans 

The Grevillea gossan was the subject of an 

Honours Thesis by Hann (1999), who found 

that Tl, Pb, Si, Fe are surface indicators of 

mineralisation at the Grevillea deposit (Fig 
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Figure 10.46: Regolith map and rock chip sample element profiles across the Grevillea gossan 
(from  McGoldrick and Hann, 2007).  In contrast to the Century gossan the Grevillea gossan contains 
abundant iron oxide material. Clearly many elements are anomalous, although Zn is not strongly 
anomalous. 

 

Table 10.3: Summary table detailing the media types 
samples and the resulting anomalies and dispersion at the 
Grevillea deposit (McGoldrick and Hann, 2007). 
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Figure 10.47: Plot of data from McGoldrick (1998) from a set of proximal and distal holes at the Grevillia deposit. The proximal holes were  under the gossan and 
samples were taken from sulphide poor areas. The distal holes were approximately 450m to the north. The samples were taken from percussion chips so it was 
more difficult to avoid sampling sulphide (sulphur assays recorded <4% S). 

Alteration Indices from Large and McGoldrick (1998a, 1998b): 

SEDEX alteration index(AI) = (FeO + 10MnO)100/(FeO + 10MnO + MgO) 

SEDEX Alteration Inex3 (AI3) = (FeO + 10MnO)100/(FeO + 10MnO + MgO + Al2O3) 

SEDEX Metal index = Zn + 100Pb + 100Tl 

10.46 and Table 10.3). McGoldrick (1997) 

also notes that Tl levels are strongly anoma-

lous in the core samples analysed from the 

deposit. 

Hann (1999) found there were two types of 

gossans present overlying the massive py-

rite zone: the jarositic limonites and the 

hematite limonites. This contrasts with the 

Century deposit where the gossan lacks iron 

oxides and is dominated by barite. 

Carbon and Oxygen Isotopes 

McGoldrick (1998) notes that there is no 

overlap between the Grevillea whole-rock 

(carbonate-dominated) O-isotope data and 

the Lady Loretta data, such that the heavy O 

observed at Lady Loretta is not evident at 

Grevillea. 

There is, however, an indication that, as at 

Lady Loretta, C in dolomites at Grevillea is 

lighter than C in ankerites and siderites. 

Lithogeochemistry 

McGoldrick (1998) applied the various 

sedex-related alteration indices to sam-

ples from four drill holes at Grevillea. The 

holes comprised two diamond core holes 

from beneath the gossan (RD17, RVD05), 

and two percussion holes 450m to the 

north (RVC30, RVC31) to represent un-

mineralised distal samples (Fig. 10.47). 

Both the Sedex AI and AI3 indices were 

anomalous in the holes under the gossan. 

Anomalous values were still present in the 

distal holes, albeit with absolute values at a 

lower level. 

The Sedex Metal Index (Zn + 100Pb + 100Tl) 

values from most of the samples from the de-

posit fell between 1000 and 10,000. A sys-

tematic increase was noted approaching the 

mineralized zone from the hanging wall in the 

two holes under the gossan (RVD05, 

RVD17), and high values (coincident with the 

Sedex AI and AI3 alteration indices 

anomalism) were noted in the distal holes. 

Other findings from McGoldrick (1998) in-

clude: 
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 Zinc does not form a primary dispersion 

halo (e.g. >100ppm) in drilling to the 

north of the Grevillea deposit (in con-

trast to Lady Loretta). 

 Manganese forms a broad primary dis-

persion at Grevillea, with the MnO con-

tent of carbonate ranging from 1-4 wt%. 

 Thallium has a strong primary disper-

sion (>4ppm) about the Grevillea miner-

alization that persists for at least 450m 

along strike. 

TIMING OF MINERALIZATION 

Relative Timing 

Age constraints for the Grevillea deposit are 

provided in McGoldrick and Large (1998) as 

bracketed between 1652Ma and 1636Ma. 

 

Absolute Age 

No absolute age has been published for the 

Grevillea deposit. 

GENETIC MODEL 

The Grevillea deposit is interpreted by both 

Jenkins et al (1998) and McGoldrick (1997)

as a stratiform deposit, although Jenkins et al 

(1998) also leave open the option that it is 

stratabound. 

POST-FORMATION MODIFICATION 

The Grevillea deposit has been dissected by 

numerous post-mineralization faults as 

shown in Fig 10.40 (plan) and Fig 10.3 (cross

-section). 

EXPLORATION 

Discovery Method 

The Grevillea area was targeted by Coolgar-

die Gold in 1993 when it conducted a region-

al drainage sampling geochemical program 

in conjunction with regional mapping. Several 

anomalous catchments were identified, in-

cluding one in the SW corner of the tenure 

area. The area was also targeted for its 

structural complexity, comprising a prominent 

domal feature combined with strong faulting. 

Follow-up of the anomalism resulted in dis-

covery of the Grevillea gossan, which was 

ferruginous, jarositic and baritic over approxi-

mately 200m length by 80m width. 

Rock chip results were anomalous in Pb 

(3560ppm), As (650ppm) and Ag (16ppm), 

but zinc was low (101ppm). In September 

1994 reverse circulation drill hole RVC001 

intersected 25m @ 5.2% Zn, 1.1% Pb and 29 

g/t Ag from 88m depth. (Jenkins et al, 1998). 
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