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4 Titania Au-Prospect, Northern Territory 
 
Introduction 
 
The Titania Au-prospect is northwest of the Callie Gold Mine within Newmont Asia 

Pacific’s exploration tenement;  it  is the focus of regolith-landform and termitaria 

mapping, and both transect-based and detailed termitaria sampling, as part of this 

geochemical study. The Titania prospect is approximately 600 km north-northwest of 

Alice Springs (Figure 4.1).  The mapping area is included in the Billiluna Geological 

1:250 000 map-sheet and The Granites Geological 1:250 000 map-sheet. 

 

 
Figure 4.1 Location of Titania Au-prospect, NT (Image courtesy of Geoscience Australia) 
 

a1172507
Text Box
                                           NOTE:     This figure is included on page 132 of the print copy of      the thesis held in the University of Adelaide Library.
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4.1.1 Geology and mineralisation 

There are two main deposits at Titania prospect, the Lamaque and Oberon deposits. 

Lamaque is less well constrained, and is situated approximately 1 km to the west of 

Oberon deposit. The Oberon deposit at Titania Au-prospect is hosted within rocks 

which are interpreted to be of the Madigan Beds, and are sediments within an 

interbedded sequence of turbidite facies (Readford, 1999). Intruding the Madigan 

Beds sediments are massive dolerite dykes. Readford (1999) has identified coarse 

greywacke sediments, and poorly sorted gravelly arenites. These coarser sediments 

contain sedimentary structures such as gradded bedding, flame structures, ripples and 

scour marks. 

 

The finer sediments are described as argillite and siltstone, to very fine-grained 

sandstone. These sediments are finely bedded and laminated. Sericite dominates the 

mineralogy of these rocks, with varying contents of chlorite, dolomite, quartz, pyrite, 

graphite and leucoxene reported by Readford (1999). Graphite and pyrite appear also 

in unmineralised rocks, with pyrite found as finely disseminated grains. 

 

Chert units that are highly boudinaged are presented as marker units by Readford 

(1999), in the sedimentary package. Three chert units are present in the zone of 

mineralisation of the Oberon deposit. The dolerite dykes are found in the main 

anticlinal structure of the deposit, and are conformable to the surrounding beds. The 

dykes may be strongly foliated, are feature primarily sericite, chlorite, carbonate 

(principally dolomite) and feldspars. 

 

Readford also describes the more recent, Tertiary colluvial sediments, which 

unconformable overlies the Madigan beds. The boundary also defines a palaeo-

weathering surface, as highlighted in Figure 4.2. Within the Tertiary sediments are 

numerous drainage channels, which are visible within the mapped Cainozoic units. 

The low level of detail in mapping and understanding these sediments highlights the 

need for regolith-landform mapping, complimentary to traditional geological 

mapping, in order to fully investigate geological and geochemical constraints on 

mineralisation.  
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In terms of structure, Readford reports that the Oberon deposit consists of two  

mineralised lodes, each approximately 450 m in length and striking east south-east. 

The lithology is folded in tight to isoclinals structures, dipping at sub-vertical 

attitudes. Mineralised structures (North and South lodes) are generally sub-parallel to 

lithology. The North Lode mineralisation is described as a package of sediments 

forming the central core of the anticline, with mineralised structures occurring on both 

limbs.  Lying to the southwest of the North Lode, mineralisation in the South Lode is 

located in sediments also. Part of the mineralisation is proximal to the Central 

Dolerite-sediment contact on the anticline limb. Mineralisation at the Oberon deposit 

has been associated with sulphides, such as arsenopyrite, and decarbonisation of finer-

grained sediments. 

 

The mobilisation of supergene mineralisation is also described by Readford (1999), 

where a deep weathering profile over the North Lode reaches 120 m depth. Gold 

movement from surface within the weathering profile, is also outlined, the depleted 

zone extending from the surface below the recent colluvium to 15-20 m depth. Below 

this depletion zone is an enrichment zone, often up tpo 30 m thick. Readford (1999) 

also observes ferruginised, ‘lateritic’ sediments within the gravelly base of the palaeo-

channel. This ferruginised sediment also hosts mineralisation, described as ‘a 

combination of both physically and chemically remobilised gold...best developed over 

the North Lode and associated dolerites’. 
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Figure 4.2 Simplified geological cross section of the Titania Au-prospect (Readford, 1999) 
 

The gravelly base of the palaeo-channel and the top of the bedrock have been variably 

lateritised and cemented.  Mineralisation in this zone is considered a combination of 

both physically and chemically remobilised gold, and is best developed over the 

North Lode and adjacent dolerites. Figure 4.3 displays a simplified regolith cross 

section, outlining the main regolith boundaries and water table at Titania Au-prospect, 

taken from Reid (2008). 

 
Figure 4.3 Sketch regolith profile of Titania Au-prospect, taken from drillhole lithological 
logging data. 

a1172507
Text Box
                                           NOTE:     This figure is included on page 135 of the print copy of      the thesis held in the University of Adelaide Library.
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4.1.2 Landscape 

The Tanami Desert is a vast area of red sand plains broken up by hills and ranges.  

Northcote and Wright (1983) have described in great detail the soil/landscape setting 

of the Great Sandy Desert–Tanami Region.  The region, despite its semi-aridity, is 

widely but sparsely vegetated; mesas, buttes and ranges rise sharply from the 

otherwise low-lying landscape.  Wilford’s (2000) regional regolith-landform map 

work also detailed the geomorphology of the Tanami region.   

 

Plants cover the region’s extensive erosional and depositional plains, salt lakes, and 

dunefields to a figure of between 10%–30% (Northcote & Wright, 1983); here, the 

predominant vegetation type is desert shrubland, characterised by spinifex (Triodia 

pungens and Plectrachne schinzii) (Gibson, 1986).  Low trees and shrubs of Acacia , 

Grevillea spp., and Eucalyptus spp. are also abundant and widespread.  The 

topography of the mapping area is subdued, consisting of flat to gently undulating 

sand plains, depositional plains, broad drainage depressions associated with 

palaeochannels, rocky outcrops, rises and some hills and ridges (Wilford, 2000).   

 

Wind plays a major role in eroding and transporting materials in the Tanami, as is 

evident in the extensive dune systems of the Great Sandy Desert and also other 

Australian deserts such as the Gibson Desert, Victoria Desert and Simpson Desert 

(Northcote & Wright, 1983).  There is a distinct lack of well-defined surface drainage 

channels, with palaeo-alluvial valley sediments and channels covered by more recent 

sheetwash and colluvial material.  Shallow overland flow processes are pronounced in 

the areas of interest.   

4.1.3 Climate 

The climate of the Tanami Desert is semi-arid to sub-tropical, with distinct wet and 

dry seasons (Bureau of Meteorology, 1984).  The region receives limited, sporadic 

rainfall and is covered in sparse vegetation. Average rainfall is less than 480 mm, with 

most of the rain falling between December and March, varying both seasonally and 

annually.  Mean maximum temperatures in December are recorded at 39oC at the 

region’s only meteorological station at Rabbit Flat Roadhouse; the mean minimum 

annual temperature is 17oC (Blake et al, 1977).  
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4.1.4 Land use and vegetation 

Land use in the Tanami region comprises Aboriginal freehold, pastoral leases, and 

conservation reserves. The Tanami region is unsuitable for pastoral use, with only a 

small portion of the area covered by pastoral leases.  Some mining and Aboriginal 

land use also takes place, with gold exploration in the area undertaken since the late 

19th century; more recently mines such as The Granites-Callie, Coyote and the 

Tanami mines have opened in the area.  

 

Despite the region’s size there has been no comprehensive compilation of the plant 

species known from this bioregion; however, Connors, et al., (1996) have listed 1,073 

plant species in the NT portion of this bioregion combined with the Murchison-

Davenport bioregion, and the biodiversity of the region has been summarised in 

Gibson (1986).  

 

Clumps of tough spinifex grasses and scattered small, hardy saltbush shrubs cover the 

region. Above this, sparse, spiny acacias and tall desert oaks can be seen, with 

bloodwoods (Corymbia spp.), river red gum (Eucalyptus spp.) and inland tea-tree 

present in open woodlands in low-lying plains and along watercourses.  Throughout 

the region snappy gum (E. leucophloia), cabbage gum (Eucalyptus spp.) and scattered 

shrubs grow with the spinifex (Triodia spp.) on the rocky hills and lag-covered plains 

where there is often thin soil. 

 

Regolith-landform mapping 
 
The Titania Au-prospect is located in an area of low hills to the west (the Smoke 

Hills) and a major palaeochannel to the east.  The regolith-landforms of the Titania 

Au-prospect have been delineated by the previous mapping of Wilford (2000), which 

includes the transition from colluvial to alluvial units (Figure 4.4).   

 

The Titania Prospect is near The Granites and Callie gold mines, owned by Newmont 

Asia-Pacific Ltd.  The landscape varies from low hills and rocky outcrops, to salt 

lakes and longitudinal dune systems.  The prospect lies between a low range of hills to 

the west, and a large salt lake within a major alluvial outwash system to the east.  This 

change in landscape setting from west to east across the Titania study area 
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corresponds with major changes in regolith materials, vegetation, soil organisms 

(notably, termitaria) and landforms. 

 

The topography of the area is low relief, with the main Oberon Au-mineralisation 

lodes located within a depression or ephemeral swamp.  Flanking the low hills are 

slight topographic rises with thin cover, and sheetwash processes are able to move 

colluvium into broad sheetwash fans.  Thickness of cover increases away from the 

low hills and towards the salt lake and alluvial system in the east.   

 

Over 80 mapping observations were recorded within a 2 km by 3.5 km grid across the 

prospect, which included seven transects each with nine field sites (Figure 4.5). The 

grid overlies the main Oberon Au-mineralisation lode, but also includes the Lamaque 

Au-occurrence in the west.  The grid also coincides with previous company soil 

geochemical surveys and vacuum and reverse-circulation (RC) drilling programs.  

Geobotanical descriptions, soil algae and biogeochemical samples have also been 

collected alongside the regolith-landform unit descriptions and termitaria samples.  

Recent fires had almost completely burnt out the mapping area. However, there was 

enough regeneration of plants to enable species identification, although there may be 

some discrepancies between the vegetation assemblages of certain RLUs which have 

been affected by fire. 

4.1.5 Regolith-landform Units 

Descriptions of the regolith-landform units are based on the generic framework of 

Pain et al. (2001).  The units have been divided into their principal groups, including 

alluvial sediments, aeolian sediments and colluvial sediments.  A brief description of 

the regolith-landform features of units from within these groups is provided below. 

The simplified regolith-landform map is provided (Figure 4.6) and the complete 

regolith-landform map of the Titania Au-prospect is included in Appendix B. 
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Figure 4.4 Derivative map of Titania Au-Prospect, from the 1: 1 000 000 scale regolith-landform 
map of the Tanami-Granites region (Wilford 2000), depicting Titania at the edge of a southerly-
flowing palaeochannel (marked by a circle) 
 

 
Figure 4.5 Regolith-landform mapping and termitaria sampling sites at Titania (map projection 
is GDA94 z52 UTM) 
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Colluvial sediments 

The colluvial sediments in the Titania mapping area are derived locally from the hills 

west of the study area, and include bedrock material such as chert and polished 

ferruginous gravels, which have been re-cemented in the distal lobes of the colluvial 

fans in the western map units. Sheetwash is the dominant geomorphic process and is 

particularly evident across the western half of the mapping area within colluvial 

sheetwash (CH) units, depositional plains (pd) and sheetflow fans (fs).  Within the 

CHpd units are broad colluvial sheetwash drainage depressions (ed) with  

finer-grained sediments and ephemeral water logging compared with the surrounding 

depositional plains.  

 

CHfs1 Flanking the hills are slightly concave sloping plains with a veneer of blocky, 

angular colluvium derived from adjacent hill slopes (Figure 4.7).  This unit has 

distinctive blocky, sub-angular, locally derived clasts 5–10 cm in diameter, and 

moderately-sorted red-brown quartz sand, with 15–20% sub-angular medium to 

gravel-sized clasts.  Overland flow processes transport the colluvium down-slope, 

depositing the material as a fan deposit, which later disperses across the depositional 

plains to the east. Spinifex (T. pungens) is the most abundant vegetation across the 

prospect with abundant Acacia spp., scattered red-bud mallees (E. pachyphylla) and 

grasses, including Mitchell grass.  Of particular interest is the gravel bush (A. 

hilliana), which colonises gravelly, well-drained soils, and is used as a geobotanical 

indicator for shallow transported cover.   Termitaria are abundant across this unit, 

with mostly A. vitiosus mounds.  Mound heights vary from 0.3 to 1.0 m. 

 

CHfs2 This unit represents distal colluvial sheetwash fan deposits, with smaller 

sediment clast size (1–5 cm) than CHfs1.  Well-sorted aeolian-derived quartz sand is 

much more prevalent in the surface materials than CHfs1, with 10-15 % polished, 

semi-rounded Fe-lag within some of the surficial sediments (Figure 4.8). The 

vegetation assemblage is similar to that of CHfs1, with spinifex hummocks, scattered 

red-bud mallees, gravel bush, grasses, and some desert bloodwoods (C. opaca).  

 

CHpd1 The eastern part of the mapping area is dominated by a combination of 

colluvium derived from the nearby hills, and more recent aeolian material covering 
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Figure 4.6 Map of the regolith-landforms of the of the Titania Au-Prospect, NT
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much of the sheetwash material (Figure 4.9).  Patches of indurated ferruginous gravels 

are within these colluvial sheetwash depositional plain units (Figure 4.10).  Colluvial 

material within this unit is mostly gravels with some coarser, sub-angular clasts. 

Sheetwash processes are evident within this unit, with spinifex hummocks forming sub-

perpendicular to the direction of sheetwash flow (east). Spinifex forms a hummocky 

grassland, with scattered stands of red-bud mallee (E. pachyphylla), and scattered 

rough-barked gum (C. aspera). 

 

CHpd2  Surface material within this unit is dominated by well-sorted red-brown quartz 

sand with a fine silt-sand component, and (5–10%) sub-angular to sub-rounded 

ferruginous gravels (Figure 4.11), with grain sizes much smaller in this distal RLU than 

in CHpd1. Spinifex is the dominant plant type with red-bud mallee also abundant. An 

understory of Acacia spp. also occurs in small clumps across this unit.  Sheetwash 

features such as ‘tiger-striping’ or contour banding are apparent, although recent fires 

have obliterated much of the vegetation patterning.  Beefwood (G. striata) is also 

apparent in scattered stands. Termitaria constructed by A. vitiosus are abundant within 

this unit, with some D. rubriceps mounds.  

 

CHed1 This unit shows well-sorted, very fine to medium-grained quartz sand within a 

drainage depression containing rounded medium-to-coarse sand Fe-lag (5%). Colluvial 

sheetwash processes dominate the dispersion of sediments within the unit. Spinifex 

forms hummocks throughout this RLU, with bloodwoods and Acacia spp. scattered 

within the drainage depressions (Figure 4.12). A. vitiosus termites colonise the unit.  

 

CHed2 This unit is characterised by very fine to fine-grained, well-sorted sands 

containing minor rounded, medium Fe-lag, with a significant proportion of silty clay 

sediments. These distal colluvial sheetwash deposits occur in a drainage depression, 

with ephemeral water-logged sediments.  The vegetation assemblage is a low 

understory of shrubs such as Acacia and M. glomerata as well as spinifex hummocks, 

and assorted grasses (Figure 4.13).  Beefwood (G. striata), and dogwood (A. coriacea) 

are scattered across the unit. Termitaria density is much higher within these units, with 

some sites having both tall narrow termite mounds (A. vitiosus) and the larger cathedral 

termite (N. triodiae) mounds. 
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Figure 4.7 Coarse to very coarse colluvial gravels of the CHfs1 RLU (left), and the landscape setting 
of the unit (right) (Photos Dr S. Hill) 

  
Figure 4.8 Characteristic medium-to-coarse polished Fe-lag common to the CHfs2 RLU, mixed with 
aeolian-derived quartz sand (left), and the landscape setting of the unit (right) (Photos Dr S. Hill) 

  
Figure 4.9 Fine-to-medium well-sorted colluvial material including ferruginous lag, mixed with 
quartz sands within CHpd1 (left): Landscape setting of CHpd1 characterised by stands of twin-leaf 
mallee (E. gamophylla) and Acacia spp. (right) (Photos Dr S. Hill) 

  
Figure 4.10 Indurated ferruginous lag within the north-western CHpd1 RLUs (Photos Dr S. Hill) 
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Figure 4.11 Typical surficial sediments (left) and landscape setting of CHpd2 RLUs (right) 
 (Photos Dr S. Hill) 

  
Figure 4.12 Regolith and landform setting for the CHed1 unit, characterised by a fine sand fraction 
mixed with silty clay (left): increased channelised surface wash (right) (Photos Dr S. Hill)  

  
Figure 4.13 Typical representation of the CHed2 regolith materials, including silty sand, within 
which water-grasses are inclined to grow (left). These units also have a distinctive vegetation 
assemblage, including M. glomerata (right) and ephemeral pooling of water. (Photos Dr S. Hill) 
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Alluvial Sediments 

Sediments transported by alluvial process (A) extend across most of the eastern half of 

the mapping area. Landform units include drainage depressions (ed), depositional plains 

(pd) and ephemeral swamps (aw).  Overbank deposits (AO) formed from flooding and 

ephemeral lakes are also seen within depositional plain landforms. Cathedral termite 

mounds dominate these ephemerally flooded regolith-landform units. 

 

Aed Surface lag is much finer than in surrounding units, with little to no ferruginous 

material, and fine, red-brown quartz sands are the main regolith material.  Cryptogams 

are prominent within the Aed units. Regolith carbonates are also exposed at the surface 

(Figure 4.14). Vegetation is sparse in comparison with other units, with open grasslands 

and spinifex providing an understory for sparse M. glomerata and beefwood (G. 

striata).  Cathedral termite mounds dominate these units, with high termitaria density.  

Heights of the mounds are up to four metres, with a basal circumference of two metres.  

Unfortunately this unit was not recorded by datapoints during the fieldwork program as 

it was located outside the range of the mapping grid. 

 

Aaw Ephemeral, alluvial swamps are widespread over mineralisation and become 

significant regolith-landform features as cover thickens and previous drainage channels 

are visible through the contemporary landscape cover. Sediments consist of very fine to 

fine rounded quartz sands with 30–40% silt and clay in the surficial materials (4.15).  

Vegetation is mainly spinifex hummocks and M. glomerata, with some grasses.  

Cathedral termites are abundant. 

 

Apd1 are depositional plains with alluvial sediments in areas bordering and within a 

southerly-flowing alluvial system.  Sediments are mostly very fine sands to silty clays, 

with some transported quartz sands and well-rounded, polished fine-grained ferruginous 

lag (Figure 4.16). Groundwater carbonates are exposed at the surface (Figure 4.17). The 

dominant vegetation assemblage in this unit is spinifex hummocky grassland, with 

scattered M. glomerata. Cathedral termites (N. triodiae) are abundant. 

 

Apd2 Here sediments are mostly very fine sands to silty clays, with some transported 

quartz sands and well-rounded, polished fine-grained ferruginous lag but with a greater 
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component of aeolian material (such as fine-grained, rounded quartz sand) within the 

surficial sediments due to the proximity of sand dunes (Figure 4.18). These sediments 

are situated within a depositional plain dominated by alluvial processes. The dominant 

vegetation assemblage in this unit is spinifex hummocky grassland, with scattered M. 

glomerata. Cathedral termites are abundant, with some D. rubriceps. 

 

AOpd Alluvial overbank deposits with silty clays include the majority of the surficial 

sediments, which also include minor very fine to medium-fine, rounded quartz sands 

(Figure 4.19). Ephemeral ponding of water within this low-lying unit leads to ponding, 

mud-crack formation, and salt effloresence. Vegetation mainly consists of spinifex 

hummocks and M. glomerata, which often grow from the base of juvenile N. triodiae 

mounds, with some annual grasses and sedges. Cathedral termites are abundant. 

 

 
Figure 4.14 Costean within surficial sediments at a location similar to the mapped alluvial drainage 
depression unit, highlighting the presence of regolith carbonates within the upper regolith at 
Titania Au-prospect 

  
Figure 4.15 Regolith materials and landscape setting of a typical Aaw unit, showing sandy clay soils 
with a salt crust (left), and hummocky grassland of spinifex and grasses, as well as shrubs such as 
M. lasiandra and assorted flowering bushes (right) (Photos Dr S. Hill) 
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Figure 4.16 Typical regolith and landform setting of an Apd1 unit, with beefwood, spinifex and 
flowering shrubs dominating the vegetation assemblage (Photos Dr S. Hill) 

  
Figure 4.17 Exposed regolith carbonates within an Apd RLU at Titania Au-prospect (Photos Dr S. 
Hill)  

  
Figure 4.18 Alluvial depositional plain 2 unit (Apd2), characterised by silty-sand top-soil with a 
significant portion of the surface material comprised of wind-blown sand (left): Typical landscape 
setting of this unit, including a mixture of termite species (right) (Photos Dr S. Hill)  

  
Figure 4.19 Characteristic regolith and landform images, including: crusted silty-sand material 
within an AOpd unit (left); open grassland comprised of spinifex and other types of grasses; a high 
density of N. triodiae mounds (Photos Dr S. Hill) 
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Aeolian Sediments  

In the south and east of the mapping area, aeolian material (IS) dominate much of the 

surficial sediment.  In these units the landforms are gently undulating, broad sand plains 

(ps) that are replaced by sand dunes (ud) in the south and sheetwash depositional plains 

to the north (pd).   

 

ISps1 Aeolian processes transport and deposit well-sorted, fine-to-medium, red-brown 

quartz sand (Figure 4.20), potentially masking the underlying regolith with exotic 

detritus.  The vegetation assemblage is a shrubby understory of M. lasiandra, scattered 

A. longifolia, corkwood (A. coriacea), and spinifex. Termites are sparse, with D. 

rubriceps scattered across the aeolian sandplain units. 

 

ISps2 Fine, well-rounded quartz sands (aeolian) with minor silt and clay within the 

surface materials.  Aeolian processes dominate the landscape setting, with vegetation 

composed of spinifex hummocks, and Acacia spp. (it was impossible to identify the 

species due to recent fires) (Figure 4.21). D. rubriceps are the dominant termite species 

within this unit. 

ISud1 Aeolian sediments form a dune. The main surface materials consist of well-

sorted, hematite-coated fine quartz sands (Figure 4.22).  Vegetation is mainly restricted 

to grasses, including spinifex and honey grevillea (G. eriostachya). Many of the dunes 

are only partially vegetated. The dunes are typically five metres high, and slope on the 

flanks of the crest. 

 

ISud2  Aeolian sediments of well-sorted, hematite-coated fine quartz sands form a dune.  

The vegetation is mainly restricted to grasses, including spinifex, plus honey grevillea 

(G. eriostachya). Many of these RLUs are only sparsely vegetated, with this unit 

mapped as the mobile dune crests (Figure 4.22 also). 
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Figure 4.20 Typical ISps1 sediments (left) and landscape setting and vegetation assemblage (right) 

  
Figure 4.21 Aeolian sediments (left) within a sand plain (ISps2), with spinifex and scattered 
beefwood (G. striata) (right) (Photos Dr S. Hill) 
 

 
Figure 4.22 Vegetated dunes (ISud1, 2) with dune crest not visible.  Honey grevillea (G. eriostachya), 
spinifex and Acacia spp. are abundant within this unit 

4.1.6 Summary of the regolith and landforms of Titania Au-prospect, Northern 

Territory 

The regolith-landform units at Titania reflect the transition from residual regolith 

materials (weathered bedrock exposures in the Smoke Hills area) to transported regolith 
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materials (alluvial system to the east).  Colluvial and alluvial processes dominate, 

although the area has also more recently been subject to aeolian processes, as is evident 

by the abundance of sand plains and sand dunes in the centre and south of the mapping 

area.  

 

In some areas of the map vegetation assemblages highlight certain regolith-landform 

units, such as drainage depressions (C. opaca, M. glomerata) and sand dunes (G. 

eriostachya, M. lasiandra). Polished and rounded gravels may be locally derived, as in 

the case of the exposed ferricretes within the CHpd1 unit, and are spread across the 

landscape due to sheetwash processes. These gravels also indicate possible 

palaeochannels, part of the earlier alluvial fan systems, which may have also been 

derived from the hills to the west.   

 

Termitaria studies 
 
Fundamental site data was collected for studies of the spatial distribution of termitaria 

across the Titania Au-prospect, with termite species recorded as a part of each site 

description.  One of the main reasons for undertaking a study of both the speciation of 

termites and the spatial distribution of termitaria across the prospect is to complement 

geochemical sampling programs in the area. This study of speciation and spatial 

distribution has provided further interpretation of the landscape through investigation of 

the relationships between termite species and landscape setting. 

4.1.7 Termite Speciation 

A summary of the species and mound morphology is given in Table 4.1, along with the 

labels used in this project for analysis and interpretation.  Whilst it was possible to use 

termitaria to differentiate most termite species in the field, a number of mounds 

appeared to either be immature N. triodiae (CT) mounds, or mature D. rubriceps (DR) 

mounds. One of the limitations of fast field sampling is that it was difficult to collect 

soldier termites for laboratory identification. Therefore, species identification is wholly 

based on previous laboratory identification at Coyote and the shape and physical 

characteristics of the mound.   

 

 
Table 4.1   Summary of termite species and mound morphology at Titania Au-prospect 
Species  Label Description of mound morphology
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Nasutitermes 
Triodiae 

NT Tall and wide lobate mounds, up to 4 m tall and 3 m in 
diameter. 

Drepanotermes 
rubriceps 

DR Low, rounded or cemented-like pavement; these mounds 
contain visibly coarser material (including ferruginous 
nodules). Several epigeal nests may be linked by 
subterranean galleries. 

Amitermes spp. AM Narrow, fluted mounds up to 2 m tall; these mounds typically 
have narrow bases and occur in groups.  Fallen mounds 
often regenerate.  Included in this group as part of this study 
are the Tumulitermes spp., which have very similar mound 
morphology. 

 

Many termitaria within the ‘AM’ or Amitermes spp. group therefore may instead be 

Tumulitermes hastilis, or T. pastinator, as the mounds are very similar.  Generally, 

however, the distribution of species across the Titania Au-prospect is considered 

representative of termitaria across much of the Tanami Desert, and the Tumulitermes 

spp. nests which may be present at Titania Au-Prospect have been included in this study 

as A. vitiosus mounds.  

Descriptions of N. triodiae mounds at Titania Au-prospect 

Generally, mounds constructed by N. triodiae are tall, with wide bases and lobate 

structures comprising the outer walls. A summary of the features of N. triodiae mounds, 

as found within this study, is given in Table 4.2. Juvenile mounds are very similar in 

appearance to the mounds constructed by D. rubriceps, as shown in Figure 4.23. The 

two may be distinguished, however, by the general orientation of the mounds into a 

three to four-towered structure, roughly making an ‘X’ shape (Jacklyn, pers. comm.). 

The outer walls of the N. triodiae mounds are composed of medium-grained, well-

sorted quartz sand with minor, medium, sand-sized ferruginous lag, derived from local 

aeolian and surficial sediments, plus the very fine silty sand that constitutes the bulk of 

the mound material (Figure 4.24).  

  
Table 4.2 Summary of the mound characteristics of N. triodiae mounds at Titania Au-prospect 
Nest shape Nest soil composition General size Chaff materials 

Lobate, rounded epigeal 
nests, beginning as low 
rounded mounds with 
several turrets 
orientated in an 'X' 
shape (juveniles).  Many 
intermediate mounds 
have single turrets rising 
from the central epigeal 
nest 

Fine-to-medium quartz sand within very fine to 
fine silty sand, coloured according to the 
surrounding materials  as well as the 
subsurface regolith.  Inner chambers are 
packed with organic-rich waste material, burnt 
grasses (due to fires) and sometimes, 
harvested grass. Usually the outer lobes of the 
mound are packed with waste material. The 
inner walls of the outer lobes consist of dark 
grey-brown silty material, probably organic- 
rich. 

Juveniles are 
low, (0.3–0.8 m 
height) with 
pavements of up 
to 1 m in 
diameter. Mature 
mounds are from 
1.5–4.5 m in 
height with 
pavements up to 
3 m in diameter. 

Harvested 
grasses such as 
spinifex, usually 
stored in wide 
chambers in the 
inner section of 
the nest (mature 
mounds) but in the 
epigeal section of 
the mounds 
(juveniles) 
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The surveyed N. triodiae mounds range in height from 30 cm (juveniles) to 4.5 m, with 

the base as wide as three metres (Figure 4.25).  Both the juvenile and the mature 

mounds are surrounded by a cemented pavement, which prevents surface water from 

soaking into the upper regolith, instead creating a zone of increased runoff around the 

mounds. The interior structure of the N. triodiae mounds differs between juvenile and 

mature mounds, with the juvenile mound containing chaff fragments derived from 

spinifex and other grasses within chambers in the above-ground nests (Figure 4.26). The 

chaff size is 0.8–1.2 cm in length. This chaff material is contained much deeper within 

the lobes of mature mounds. The sampled lobes of the mature mounds contained mostly 

organic material, presumed to be fecal, and other waste matter stored within these outer 

mounds by the termites in order to better insulate the mound.   

 

Unlike the vegetation growth on active termitaria observed in Africa (Hesse, 1955), 

termitaria in Australia are not colonised by plants until the mound is mostly eroded and 

senesced. This is because of the cementation and formation of hard pans around the 

mounds. A biological-botanical association in the Aed and Aaw units is the preferential 

growth of M. glomerata trees on degrading cathedral termite mounds (Figure 4.27).  

The food preferences for this species of termite, namely grasses such as spinifex, 

suggests that N. triodiae mounds are most numerous in areas of plentiful plant growth.  

In the Tanami region, this translates to areas prone to seasonal flooding, such as low-

lying areas proximal to the major alluvial systems. Many of the mounds featured one 

metre high notches at their base, indicative of erosion from overland water flow. 

Descriptions of A. vitiosus mounds at Titania Au-prospect 

A summary of the general characteristics of A. vitiosus mounds abundant across much 

of the Titania Au-prospect can be found in Table 4.3. Mounds constructed by 

Amitermes spp. generally are tall, with narrow bases and tapered spires, and the A. 

vitiosus mounds at this study site conform to this description. The mounds sampled and 

mapped at Titania are normally 0.5–1.3 metres tall, fluted and well cemented, often with 

one or more towers arising from a single base.  The materials used to construct the 

mound are usually medium to coarse-grained quartz sand, as well as polished sub-

angular to sub-rounded ferruginous lag  

(0.2–0.5 mm) and very fine sand to sandy-silt matrix (Figure 4.28).   
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Figure 4.23 Comparison of juvenile N. triodiae mounds (left) and nests constructed by D. rubriceps 
(right) (Photos Dr S. Hill) 

 
Figure 4.24 The outer walls of an N. triodiae nest, composed of med. grained, well-sorted quartz 
sand with minor medium ferruginous lag, plus the fine sandy silt which comprises much of the 
matrix of the mound wall (Photos Dr S. Hill)  

   
Figure 4.25 Middle-aged (left) and mature (right) N. triodiae mounds (Photos Dr S. Hill)   
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Figure 4.26 A view of the interior of the outer lobes of N. triodiae mounds, including significant 
amounts of waste matter, fecal material and charred chaff from recent fires  
 

 
Figure 4.27 N. triodiae mounds are associated with M. glomerata plants (Photos Dr S. Hill)
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Table 4.3 Summary of the mound characteristics of A. vitiosus 
Nest shape Nest soil composition General size Chaff materials 

Tall, narrow, fluted 
mounds with 
usually narrower 
bases than the 
main body of the 
mound. These 
mounds often 
branch from central 
towers, or are 
rebuilt from 
collapsed mounds.   

Mostly fine-to-medium well-to 
moderately-sorted quartz sands 
with a minor (~10%) medium-to-
coarse polished ferruginous lag 
component in the outer nest walls. 
The bulk of the nest material is 
sandy silt with some very fine 
quartz sand. The interior of the 
mounds, in the grass storage 
chambers is usually dark brown-
grey silty organic material. 

Juvenile mounds may only 
be 0.1 m tall, but usually 
these epigeal nests are 
within the 0.4–1.5 m size 
range at this study site. 
The bases are usually 
narrow in comparison to 
the central width of the 
mound, with bases usually 
0.1–0.2 m in diameter.  

A mixture of 
spinifex and 
grasses, such as 
Mitchell grass, 
which are present 
in the immediate 
area of the 
mound.  

 

The colour of the mounds varies depending on the materials used, and the colour of the 

surficial sediments within the surrounds of the termitaria. At Titania, colour varies from 

red-orange brown to brown, depending on the regolith-landform setting (Figure 4.29).  

Many of the A. vitiosus mounds have 20 cm notches at their base, indicative of erosion 

from overland water flow. 

 

When opened, the interior structure of these mounds contains finely-mulled grass chaff, 

with more woody material than the other mound-building species at Titania, within the 

outer chambers of the upper nest (Figure 4.30). The chambers are lined with organic-

rich silty cement, with many chambers also refilled with waste materials. Many of the 

mounds were affected by the recent fires, with much of the inner organic (both chaff 

and waste matter) burnt within the nest walls, to a dark charcoal material (Figure 4.31).  

 
Figure 4.28 Abundant A. vitiosus mounds at Titania Au-prospect (Photos Dr S. Hill) 
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Figure 4.29 Construction materials, including surficially-derived quartzose sand, are reflected in 
the colours of A. vitiosus mounds, at Titania Au-prospect. (Photos Dr S. Hill) 

 
Figure 4.30 The interior structure of a sampled A. vitiosus mound (Photos Dr S. Hill) 
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Figure 4.31 Recently burnt A. vitiosus termitaria and surrounding vegetation (Photos Dr S. Hill) 

 

Descriptions of D. rubriceps mounds  at Titania Au-prospect 

Known colloquially as ‘pavement mounds’, the mounds built by D. rubriceps are 

usually low-lying, with a wide pavement surrounding the mound. A summary of the 

characteristics of these mounds is given in Table 4.4. Often, the mounds are low enough 

to appear as a hard pavement at the surface, although generally at Titania the outer nests 

consist of two or more external ‘towers’, which rise above the pavement which outlines 

the nest at the surface level (Figure 4.32).   

 

Table 4.4 Summary of the mound characteristics of D. rubriceps mounds at Titania Au-prospect 
Nest shape Nest soil composition General size Chaff materials 

Low, rounded nests 
within a wide, 
indurated 
pavement.  The 
outer walls are 
similar in pattern to 
mudcracks, with 
shallow linear 
depressions 
apparent in the 
cemented walls.  

Medium to very coarse, often poorly-sorted 
mixture of quartz sand, sub-angular saprolitic 
and quartz fragments, and polished 
ferruginous lag. These coarser elements are 
cemented within a moderately-sorted, fine-to-
medium quartz sand and sandy silt matrix.  
Colours of the mounds range from orange 
brown to grey-orange brown, depending on 
the surrounding regolith materials. The inner 
chambers are constructed from organic-rich 
silt-like material, usually dark brown-grey in 
colour. 

Almost flat 
pavements, to 
low, rounded 
mounds with 
multiple domes 
(up to 5) 
measuring 0.2–
0.5 m.  
Pavements are 
typically up to 
1.5 m in 
diameter. 

Usually consists 
of spinifex chaff 
harvested in 
pieces ranging 
from 0.8–1.0 cm 
in size and 
stored in 
elongated 
chambers, 
usually in the 
epigeal sections 
of the nest. 

 

Colour is dependent on the surrounding regolith materials, and ranges from orange-

brown to red-brown. The materials are typically medium to coarse-grained sand, with a 

fine-to-medium silty-sand cementing material (Figure 4.33).  Several mounds also have 

angular saprolitic and quartz clasts, or pieces of carbonate material.  This lag material 
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may be coarse to very coarse, and polished. The quartz, saprolitic and regolith-

carbonate clasts may also be very coarse grain-sized, but usually the material is quite 

angular, indicating its proximal origins to the mound. These termites mostly harvest 

spinifex grasses, with the chaff size ranging from 0.8–1.0 cm in length. This material is 

stored within the epigeal nest (Figure 4.34). 

 

 
Figure 4.32 Typical D. rubriceps mound at Titania Au-prospect with a sandplain RLU that includes 
a shrubland of M. lasiandra with a spinifex understory (Photos Dr S. Hill) 
 

 
Figure 4.33 The composition of these nests is commonly coarse to very coarse sub-angular to sub-
rounded quartz, lithic or saprolitic material, within a moderately to poorly-sorted fine to coarse 
quartz sand matrix 
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Figure 4.34 Stored spinifex chaff within the interior mound structure exposed within a sampled D. 
rubriceps nest (Photos Dr S. Hill) 

4.1.8 Spatial distribution of termitaria at Titania Au-prospect 

The distribution of termitaria and their associated heights reveals much information 

about the landscape which has been used to study the regolith-landscape attributes of 

the Titania Au-prospect. From surveyed termitaria, the average height within the 

sampling grid is 0.54 metres, as shown in Table 4.5. When sub-divided into species, the 

height data reflects the differences in colonies between these mound-building termite 

species.  The general description of the ‘CT’ mounds (abbreviated from cathedral 

termite, the local name for N. Triodiae) is dominated by reports of their height (Lee & 

Wood, 1971) and corresponds to the calculated average height of 1.28 m.  ‘DR’ mounds 

(D. rubriceps) have an average height of 0.27 m. The average height of the termitaria of 

species Amitermes spp. is 0.53 m. This accords with our knowledge of the nature of the 
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colonies normally built by these species (usually to heights of one metre) in the Tanami 

Desert (Andersen & Jacklyn, 2000).   

 
Table 4.5 Average termitaria height calculated from fieldsite data, compiled in Excel, for Titania 
Au-prospect 

Termite species Height (m)

Combined average 0.54 

Avg CT 1.28 

Avg DR 0.27 

Avg AM 0.53 

 

The termitaria height data, when compiled and displayed as an  Excel™ chart, and then 

included as a layer in the regolith-landform map for the prospect, shows the highest 

mounds to be in the centre and east sections of the mapping area (Figure 4.35).  The 

Excel™ chart layer displays mound height in relative amounts proportional to bubble 

size. The bubble sizes in the chart have been determined from measured mound height, 

which ranges from 0.15–4 m. Based on this image which combines the bubble plot and 

regolith-landform map, it appears that mounds to the southwest, and north of 

mineralisation are relatively small. Termitaria in the west and north-west are of mid-

range height.   

 

Since many of the termite mounds were defined in the field using height as a key 

indicator, speciation zones determined from field-based observation are similar in extent 

and location to the areas of low, mid-range and highest termitaria height (Figure 4.36). 

Using field-based observations made along the sampling grid, the mapping area has 

been divided into zones, which are defined by the dominant termite species within the 

the zone.  

 

The distribution of termite species within Zone I, in the northeast of the study area, is 

comprised of mainly D. rubriceps, with scattered A. vitiosus; termitaria heights range 

from 0.2–0.6 m.  Zone II features populations of both D. rubriceps and A. vitiosus, with 

relative percentages dependent on the local RLU. The mound heights within this zone 

also range from 0.15–0.6 m. Zone III is dominated by A. vitiosus, with mound heights 

increasing to a range between 0.6– 1.0 m. The dominant species within Zone IV is D. 

rubriceps, with N. triodiae and A. vitiosus sparse within the unit.  Mound heights range 

between 0.2 – 2 m. N. triodiae almost exclusively populate Zone V, as is reflected in 
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termitaria heights ranging between 1 –4 m.  D. rubriceps is not common within this 

zone and occurs in well-drained areas with a greater fraction of aeolian-derived sand at 

surface. 

 
Figure 4.35 The Titania Au-prospect regolith-landform map with combined (all species) termitaria 
height measurements  
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Figure 4.36 Distribution of termite species at Titania Au-prospect 

4.1.9 Discussion: associating termitaria distribution with regolith-landforms 

A simple regolith-landform map with termitaria height measurements overlain using 

ArcGIS shows the relationship between termitaria height, and regolith-landform unit.  

The distribution of species across the Titania grid also follows this pattern (Figure 4.37), 

with N. triodiae limited to the central alluvial flood plains and depressions (Aed and 

Apd). A. vitiosus termitaria are common within the colluvial depressions (CHed) and 

sheetwash plains (CHpd), whilst D. rubriceps is found mostly within aeolian sandplains 

(ISps) and to a lesser extent within colluvial sheetwash units (CHed2). The presence of a 

N. triodiae mound up to two metres tall, in the ISps2 unit south of mineralisation (Figure 

4.38), discounts these generalisations to an extent, but when examined further it may be 

explained by more recent changes in the landscape and depositional regime, with very 

recent aeolian deposition. 

 

Generally, D. rubriceps are in areas with well-drained soil, and minimal ephemeral 

flooding. These termites also prefer spinifex grasslands and sandy soils, such as those 

found in the sandy soils of the ISps RLUs at the Titania Au-prospect.  
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Due to the greater amount of sand in the topsoil within the ISps RLUs, termitaria 

density is low, and D. rubriceps mounds are sparsely distributed, despite their 

preference for sandier soils.  The hard subterranean galleries form hard pavements up to 

4 metres in diameter around the low mounds, and are locally exposed at the surface.  N. 

triodiae termitaria may be located within this unit, but the mounds are often degrading.  

Their presence, however, suggests that beneath the sand plain that dominates the 

surficial regolith-landscape regime are much finer-grained alluvial sediments such as 

silts and clays. This implies that the cathedral termites rely on construction materials 

found deeper in the regolith profile, rather than subsurface materials. The conclusion to 

be made, therefore, is that in the vincinity of the N. triodiae mound, there are palaeo-

regolith materials consisting of alluvial sediments that have been otherwise covered by 

aeolian sediments.  Unlike the very coarse-grained clasts used in the outer walls of D. 

rubriceps mounds, the outer lobes of N. triodiae nests are predominantly composed of 

silty sand, often dark grey in colour, with even the anomalous N. triodiae nests within 

the ISps2 RLU containing much less red-orange brown or surficial sediments than the 

surrounding D. rubriceps mounds. 

 

The spatial distribution of termite species at Titania Au-prospect is heavily dependent 

on landform. Regolith materials are also influential, although it is the thickness of 

transported cover that mostly contributes to the influence of surficial regolith materials. 

Both landform and regolith materials are functions of geology and topography, which 

may be interpreted within a regolith-landform mapping context. 

 

The preference for all three mapped termite species to populate certain landscape 

settings has been carefully studied at Titania Au-prospect. Termitaria have also been 

proven to delineate the extents of regolith-landform units accurately.  The distribution 

of termite species across the Titania Au-prospect has demonstrably been linked to both 

surface and subsurface materials, and landform setting.  
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Figure 4.37 Derivative map of termite speciation across the Titania Au-prospect mapping area, 
with the regolith-landform map displayed for comparison of regolith-landform-termitaria 
associations 
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Figure 4.38 A simplified regolith-landform map of Titania Au-prospect, showing the location of the 
anomalous N. triodiae mound within an extensive aeolian sand plain (ISps) RLU. The star 
highlights the location of the anomalous mound, the inset image showing the great height of the 
degrading N. triodiae nest within the sand plain unit. 
 
Titania termitaria geochemistry and mineralogy 

4.1.10 Termitaria mineralogy 

XRF and XRD analyses were carried out to determine concentrations of major and trace 

elements and mineralogy, with the full results presented in Appendix E. The most 

common minerals found within these samples are quartz (Qtz), kaolinite (Kaol), 

kaolinite-montmorrillonite (Kaol-Mont) and haematite (Hmt). Minor minerals include 

goethite (Gth), maghemite (Mgh), anatase (Ana), titanate (Tit), zircon (Zirc) and Illite 

(Ill). The selected samples from the Fraction 1 transect samples at Titania primarily 

contain Qtz, followed by Kaol-Mont, Kaol, Ana, Gth, Hmt, Mgh, Tit, Zirc, and Illite. 

Samples TIT404, TIT406, TIT502, TIT608, TIT701, TIT703, and TIT708 contain 

montmorrillonite (Mont) in addition.  
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The samples TIT304 and TIT306 also contain an XRD trace similar to dolomite or 

ankerite. Dolomite is a more likely result, given the nature of the ore-hosting sediments 

(Killi Killi Formation). 

 

The Fraction 2 XRD samples contain Qtz, Kaol-Mont, Kaol, Ana, Tit, Zirc, and Ill. Gth 

is in samples TIT105, TIT106, TIT204, and TIT209.  TIT105and TIT106 along with 

minor Hmt, and TIT209 contains some Mgh. TIT306 has an Ank/dolomite peak. 

 

Within the coarser Fraction 3 XRD samples the dominant minerals are Qtz and Kaol-

Mont. The minerals Mgh, Hmt, Ana and Tit are also common. Gth is also present, 

instead of Hmt, in samples TIT013, TIT101, TIT106, TIT404. Ank/Dolomite is also 

within the samples TIT701 and TIT701B, TIT017 and TIT014.  Several Fraction 3 

samples also contain very minor amounts of Zirc.  

Interpretation of termitaria mineralogy 

The mineralogical study of the selected termitaria show similar minerals are present in 

most of the grainsize fractions used to split the samples, especially Qtz, Kaol-Mont and 

Ana that dominate the assemblage. The presence of Kaol-Mont within Fraction 3 

samples suggests that the sample included the clay aggregates created by termites from 

soil included in the mound, as well as the clay aggregates found within soils, as noted 

by Krishna & Wessner (1969).  

 

Tables 4.6 to 4.8 record the findings of the XRD study. Hmt is present in all three size 

fractions, but is replaced by Gth in the Fraction 3 samples collected from the southern 

part of the study area, proximal to alluvial floodplain and dune swale units. This may be 

due to wet soils and water-logging of the upper regolith profile.  

 

The Ank/Dolomite peak within all three grainsize fraction samples from TIT306 may be 

a possible bedrock signature from underlying dolomitic sediments of the Killi Killi 

Formation, based on previous studies at Au-deposit. This highlights the possibly 

substantial depth recovery of weathered saprolithic material below transported 

sediments by termites at Titania Au-prospect. Further interpretation of these XRD scans 

is required, however, but have been beyond the scope of this study. The Ank peak may 

be explained by the presence of other minerals also present in the sample.  
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Table 4.6 Fraction 1 XRD mineralogy results for select termitaria samples at Titania Au-prospect 
Sample Mineralogy 

TIT003TM Qtz Kaol-Mont Kaol-Mont Ana Ill Ill Gth Musc Hmt Mgh   

TIT005TMA Qtz Kaol-Mont Kaol-Mont Ana Gth Musc Hmt Mgh       

TIT005TMB Qtz Kaol-Mont Kaol-Mont Ana Gth Musc Hmt Mgh       

TIT006TM Qtz Kaol-Mont Kaol-Mont Ana Gth Musc Hmt Mgh       

TIT006TMA Qtz Kaol-Mont Kaol-Mont Ana Gth Musc Hmt Mgh       

TIT007TM Qtz Kaol-Mont Kaol-Mont Ana Gth Musc Hmt Mgh       

TIT007TMB Qtz Kaol-Mont Kaol-Mont Ill               

TIT008TM(A)                       

TIT008TMB Qtz Kaol-Mont Kaol Ana Gth Hmt Mgh Tit       

TIT009TM Qtz Kaol-Mont Kaol Ana Gth Hmt Mgh Tit Zirc     

TIT009TMB Qtz Kaol-Mont Kaol Ana Gth Hmt Mgh Tit Zirc     

TIT013TM Qtz Kaol-Mont Kaol Ana Gth Hmt Mgh Tit Zirc Ill   

TIT014TM Qtz Kaol-Mont Kaol Ana Gth Hmt Mgh Tit Zirc Ill   

TIT016ATM Qtz Kaol-Mont Kaol Ana Gth Hmt Mgh Tit Zirc Ill   

TIT016BTM Qtz Kaol-Mont Kaol Ana Gth Hmt Mgh Tit Zirc Ill   

TIT017TM Qtz Kaol-Mont Kaol Ana Gth Hmt Mgh Tit Zirc Ill   

TIT101TM Qtz Kaol-Mont Kaol Ana Gth Hmt Mgh Tit Zirc Ill   

TIT101TMB Qtz Kaol-Mont Kaol Ana Gth Hmt Mgh Tit Zirc Ill   

TIT105TM                       

TIT106TM Qtz Kaol-Mont Kaol Ana Gth Hmt Mgh Tit Zirc Ill   

TIT203TM Qtz Kaol-Mont Kaol Ana Gth Hmt Mgh Tit Zirc Ill   

TIT204TM Qtz Kaol-Mont Kaol Ana Gth Hmt Mgh Tit Zirc Ill   

TIT209TM Qtz Kaol-Mont Kaol Ana Gth Hmt Mgh Tit Zirc Ill   

TIT303TM Qtz Kaol-Mont Kaol Ana Gth Hmt Mgh Tit Zirc Ill   

TIT304TM Qtz Kaol-Mont Kaol Ana Gth Hmt Mgh Tit Zirc Ill Ank 

TIT306TM Qtz Kaol-Mont Kaol Ana Gth Hmt Mgh Tit Zirc Ill Ank 

TIT404TM Qtz Kaol-Mont Kaol Ana Gth Hmt Mgh Tit Zirc Ill Mont 

TIT406TM Qtz Kaol-Mont Kaol Ana Gth Hmt Mgh Tit Zirc Ill Mont 

TIT502TM Qtz Kaol-Mont Kaol Ana Gth Hmt Mgh Tit Zirc Ill Mont 

TIT608TM Qtz Kaol-Mont Kaol Ana Gth Hmt Mgh Tit Zirc Ill Mont 

TIT701TM Qtz Kaol-Mont Kaol Ana Gth Hmt Mgh Tit Zirc Ill Mont 

TIT701TMB Qtz Kaol-Mont Kaol Ana Gth Hmt Mgh Tit Zirc Ill Mont 

TIT703TM Qtz Kaol-Mont Kaol Ana Gth Hmt Mgh Tit Zirc Ill Mont 

TIT708TM Qtz Kaol-Mont Kaol Ana Gth Hmt Mgh Tit Zirc Ill Mont 

TIT703TMA Qtz Kaol-Mont Kaol Ana Gth Hmt Mgh Tit Zirc Ill Mont 
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Table 4.7 Fraction 2 XRD mineralogy results for select termitaria samples at Titania Au-prospect 

Sample Mineralogy 

TIT003TM Qtz Kaol-Mont Kaol Ana Gth Hmt Mgh Tit Zirc Ill Mont   

TIT005TMA Qtz Kaol-Mont Kaol Ana Gth Hmt Mgh Tit Zirc Ill Mont (offset x) 

TIT005TMB Qtz Kaol-Mont Kaol Ana Tit Zirc Ill           

TIT006TM Qtz Kaol-Mont Tit Zirc                 

TIT006TMA Qtz Kaol-Mont Tit Mont               (offset x) 

TIT007TM Qtz Kaol-Mont                   (offset x) 

TIT007TMB Qtz Kaol-Mont Tit                   

TIT008TM(A) Qtz Kaol-Mont Tit                   

TIT008TMB Qtz Kaol-Mont Tit                   

TIT009TM Qtz Kaol-Mont Tit                   

TIT009TMB Qtz Kaol-Mont Tit                   

TIT013TM Qtz Kaol-Mont Tit                   

TIT014TM Qtz Kaol-Mont Tit                   

TIT016ATM Qtz Kaol-Mont Zirc Tit                 

TIT016BTM Qtz Kaol-Mont Tit                   

TIT017TM Qtz Kaol-Mont Tit                   

TIT101TM Qtz Kaol-Mont Tit                   

TIT101TMB Qtz Kaol-Mont Tit                   

TIT105TM Qtz Kaol-Mont Gth Hmt Tit Zirc Ill           

TIT106TM Qtz Kaol-Mont Gth Hmt Tit Zirc Ill Mont         

TIT201TM Qtz Kaol-Mont Tit Zirc                 

TIT203TM Qtiz Kaol Tit                   

TIT204TM Qtz Kaol-Mont Gth Tit                 

TIT209TM Qtz Kaol Gth Mgh Tit Zirc             

TIT303TM                         

TIT304TM Qtz Kaol Mgh Tit Zirc               

TIT306TM Qtz Kaol Tit Zirc Ank               

TIT404TM Qtz Kaol-Mont Tit Zirc Ill               

TIT405TM Qtz Kaol-Mont Hmt Tit Zirc               

TIT405TMA Qtz Kaol-Mont Tit                   

TIT406TM Qtz Kaol-Mont Tit Zirc                 

TIT502TM Qtz Kaol Hmt Tit Zirc               

TIT608TM Qtz Kaol Tit Zirc                 

TIT701TM Qtz Kaol Tit Zirc                 

TIT701TMB Qtz Kaol Hmt Tit Zirc               

TIT703TM Qtz Kaol Tit Zirc                 

TIT703TMA Qtz Kaol-Mont Tit Zirc                 

TIT708TM Qtz Kaol Hmt Tit Zirc               
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Table 4.8 Fraction 3 XRD mineralogy results for select termitaria samples at Titania Au-prospect 
Sample Mineralogy 

TIT003TM Qtz Kaol-Mont (Tit) (Zirc)         

TIT005TMA Qtz Kaol Hmt Tit         

TIT005TMB Qtz Kaol-Mont Hmt Tit Zirc       

TIT006TM Qtz Kaol Hmt           

TIT006TMA Qtz Kaol Hmt           

TIT007TM Qtz Kaol Hmt Tit Zirc       

TIT007TMB Qtz Kaol Tit Zirc         

TIT008TM(A) Qtz Kaol Hmt Tit Zirc       

TIT008TMB Qtz Kaol-Mont Hmt Tit Zirc       

TIT009TM Qtz Kaol Hmt Tit Zirc       

TIT009TMB Qtz Kaol Hmt Tit Zirc       

TIT013TM Qtz Kaol-Mont Gth Tit Zirc Mont     

TIT014TM Qtz Kaol-Mont Hmt Tit Zirc Ank     

TIT016ATM Qtz Kaol-Mont Tit Zirc Ank       

TIT016BTM Qtz Kaol Tit Zirc Hmt       

TIT017TM Qtz Kaol-Mont Kaol Tit Zirc Ank     

TIT101TM Qtz Kaol-Mont Gth Tit Zirc       

TIT101TMB Qtz Kaol Hmt Tit Zirc       

TIT105TM Qtz Kaol Tit Zirc         

TIT106TM Qtz Kaol Gth Tit Zirc       

TIT201TM Qtz Kaol Tit Zirc (Ank)       

TIT203TM Qtz Kaol Tit Zirc (Hmt) (Ank)     

TIT204TM Qtz Ana             

TIT209TM Qtz Kaol Ana Hmt Tit       

TIT303TM Qtz Kaol Ana Hmt Tit Zirc     

TIT304TM Qtz Kaol Tit Zirc (Ana) (Hmt/Gth)     

TIT306TM Qtz Kaol-Mont Hmt Tit Zirc Mont     

TIT404TM Qtz Kaol-Mont Gth Tit Zirc Mont     

TIT405TM Qtz Kaol-Mont Hmt Tit Zirc Mont     

TIT405TMA Qtz Kaol Hmt Tit Zirc       

TIT406TM Qtz Kaol-Mont Hmt Tit Zirc Mont     

TIT502TM Qtz Kaol-Mont Hmt Ank Tit Zirc     

TIT608TM Qtz Kaol-Mont Hmt Tit Zirc       

TIT701TM Qtz Kaol-Mont Hmt Ana Tit Zirc Ank   

TIT701TMB Qtz Kaol-Mont Hmt Tit Zirc Mont     

TIT703TM Qtz Kaol Hmt Tit Zirc       

TIT703TMA Qtz Kaol Hmt Tit Zirc Mont     

TIT708TM Qtz Kaol Hmt Tit Zirc       

 

4.1.11 Titania mound geochemistry  

The main objective of the Titania sampling program was to collect termite mound 

(termitaria) samples within a gridded pattern, enabling sampling over mineralisation and 

surrounding background geochemical levels, to determine whether the surficial 

expression of the Oberon-ore occurrence and Lamaque ore-occurrence geochemistry 

may be detected using these regolith-landform attributes.  In a similar fashion to 

previous fieldwork at Coyote, termitaria heights and an estimation of species type were 

collected with GPS coordinates, a description of termitaria composition, and regolith-
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landform site descriptions.  Results have been collated using Excel™, and statistical 

summaries, threshold values and box-plots are included in  

Appendix E. 

 

Methods for sampling termitaria have been described in chapter 3.  At this site, 

observations were made on a grid pattern across the main mineralisation zone, ensuring 

an even distribution of sampling points across several regolith-landform mapping units 

(Figure 4.39). Sixteen further site observations were added to the planned gridded field 

sites, including sites at the production bores sampled for hydrogeochemical analysis by 

Kirste (2007), as well as termitaria selected for detailed soil and mound sampling (Table 

4.9). The sampling grid was also utilised for regolith-landform mapping purposes. 

 
Table 4.9 Summary description of the main sample sites at Titania Au-prospect 

Field site Site description # of Sites 

TIT101 - TIT709 Grid-located sites with double samples taken if more than 
one species present at site 

69 

TIT001 - TIT017 Termitaria mapping and geochemical sampling sites 
proximal to boreholes sampled for hydrogeochemistry 
(includes duplicates, if more than one species present at 
sampling site) 

23 

TID01, TID02 Detailed survey of a single termitaria, including sampling of 
surrounding soils 

2 

 

The sampling and laboratory preparation and analytical procedures are outlined in 

chapter 3. Generally, a termitaria nest sample was taken at each observation site and, 

where possible, a sample of the spinifex chaff harvested by the termites was recovered 

from mound chambers.   
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Figure 4.39 ArcGIS-derived representation of the sampling grid utilised during fieldwork at 
Titania Prospect in October 2005; n=92. The green dots represent regolith-landform mapping and 
sampling sites; the purple lines represent the surface projection of mineralisation.  
Grid datum GDA 94 z52  

Termitaria geochemical results 

The samples from Titania Au-prospect were analysed at UltraTrace Laboratories, Perth 

using ICP-MS (as outlined in chapter 3). The results have been statistically analysed 

both in ArcGIS (when applying symbologies) and Excel™. For the purpose of this 

discussion elements were selected according to their pathfinder affinity for Au-

mineralisation, as well as their link to regolith geochemistry. Correlation values were 

generated within Excel™, using the Analysis ToolPak. A significant association 

between the sets of ranks, by calculating Spearman’s rank correlation coefficient (rs), 

indicated by p = 0.05. Table 4.10 provides a full list of locally significant threshold 

values for the elements analysed at the Titania Au-prospect for each grain-size fraction. 

The complete Excel™ table of correlations is included in Appendix E. 

 

The gridded sampling pattern at Titania facilitated the collection of approximately 80 

termitaria samples, which were then prepared to three size fractions (Fraction 1, < 75 

µm mesh; Fraction 2 between 75 µm and 1 mm mesh; and, Fraction 3; > 1 mm mesh).  
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Elemental patterns will be discussed according to fraction size. The geochemical results 

created the same four patterns, outlining the distribution of elements across the prospect 

according to all three size fractions (Figure 4.40); patterns described as: 

 Pattern 1:   centre of the sampling grid 

 Pattern 2:   maximum values in the east of the sampling grid 

 Pattern 3:    highest concentrations in the western half of the sampling area 

 Pattern 4:    irregularly scattered across the sampling grid. 

 

 
Figure 4.40 Elemental distribution patterns at Titania Au-prospect 
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Table 4.10 Summary of correlation coefficients calculated from termitaria sample analytical results for Titania Au-prospect, NT; n=92. n.b. the elements Ba, Co, 
and U did not closely correlate with any other element at the site 
  Fraction 1 Fraction 2 Fraction 3 

Element Correlation Correlation Correlation

Al % Cr (0.86); Cu (0.88), Fe (0.88), Ga (0.91), In (0.84), K 
(0.82), Ni (0.79), Rb (0.86); Sn (0.78); Tl (0.81); V (0.82); 
Zn (0.8) 

Ce (0.77); Fe (0.92); Ga (0.94); La (0.82); Mn (0.82); Pr 
(0.77); Rb(0.93);Th (0.85); Tl (0.85) 

Ce (0.84); Cu (0.84); Ga (0.85); K (0.81); La (0.86); Nd (0.84); 
Pr (0.84); Rb (0.95); S (0.84); Sn (0.87); Th (0.83); Tl (0.93); Y 
(0.82); Zn (0.84) 

Bi ppm Ce (0.78); Cr (0.76); Cu (0.81); Fe (0.9); Ga (0.88); In 
(0.87); Pb (0.85); Rb (0.81); Sn (0.91); Th (0.9); Tl (0.87); 
V (0.89) 

Fe (0.8); Ga (0.8);Rb (0.76);Th (0.85);Tl (0.82) Cr (0.88); Cu *0.76); Fe (0.92); Ga (0.92); In (0.87); Sn (0.8); 
Th (0.9); V (0.92) 

Ca % Mg (0.87) Cu (0.77); K(0.78);Mg (0.91); Sr (0.82) Mg (0.79) 

Cd ppm   Te (1)   

Ce ppm La (0.93); Nd (0.93); Pb (0.76); Pr (0.94); Sm (0.8); Y 
(0.92) 

Al (0.77); Fe (0.79);Ga (0.81); La (0.95);Nd (0.95);Pb 
(0.77);Pr (0.97);Sm (0.95); Th (0.87); Tl (0.8); V (0.77); Y 
(0.91) 

Al (0.84); Cu (0.81); Ga (0.83); La (0.98); Nd (0.98); Pb (0.75); 
Pr (0.98); Rb (0.78); Sm (0.98); Sn (0.86); Th (0.88); Tl (0.81); 
Y (0.95) 

Cr ppm Cu (0.77); Fe (0.90); Ga (0.84); In (0.8);Pb (0.81); Te (-
0.81); Th (0.77); V (0.86) 

Fe (0.79) Fe (0.95); Ga (0.77); In (0.77); Pb (0.81); V (0.94) 

Cu ppm Al (0.88); Bi (0.81); Cr (0.77); Fe (0.88); Ga (0.87); In 
(0.82); Ni (0.76); Pb (0.77); Rb (0.86); Sn (0.8); Tl (0.85); 
V(0.87); Zn (0.84) 

Ca (0.77); K (0.82); Mg (0.78); Tl (0.78); V (0.86); Zn (0.86) Al (0.84); Bi (0.76); Ga (0.86); In (0.8); La (0.79); Nd (0.8); Pb 
(0.81); Pr (0.8); Rb (0.8); Sm (0.81); Sn (0.8); Th (0.82); Tl 
(0.81); Y (0.82); Zn (0.76) 

Fe % Al (0.88); Bi (0.9); Cr (0.77); Cu (0.88); Ga (0.94); In 
(0.92); Pb (0.87); Rb(0.81); Sn (0.88); Tl (0.87); V (0.96) 

Ga (0.9); La (0.8); Mn (0.79); Pr (0.75); Rb (0.85);Th (0.89); 
Tl (0.82) 

Bi (0.92); Cr (0.95); Ga (0.85); In (0.88); Na (0.75); Pb (0.91); 
Th (0.81); V (0.98) 

Ga ppm Al (0.91); Bi (0.88); Cr (0.84); Cu (0.87); Fe (0.94); In 
(0.96); Pb (0.79); Rb (0.87); Sn (0.93); Th (0.89); Tl (0.89); 
V(0.89) 

Al (0.94); Bi (0.8); Ce (0.81); Fe (0.9); La (0.81; Mn (0.81); 
Nd (0.78); Pb (0.8); Pr (0.8); Rb (0.96); Sm (0.79); Sn 
(0.81); Th (0.94);Tl (0.92); V (0.79); Y (0.8) 

Al (0.85); Bi (0.92); Ce (0.83); Cr (0.77); Cu (0.86); Fe (0.85); 
In (0.9); La (0.8);  Nd (0.82); Pb (0.91); Pr (0.82); Rb (0.83); 
Sm (0.82); Sn (0.91); Th 90.98); Tl (0.88); V (0.84); Y (0.83) 

In ppm Al (0.84); Bi (0.87); Cr (0.8); Cu (0.82); Fe (0.92); Ga 
(0.96); Pb (0.77); Rb (0.8); Sn (0.9); Th (0.88); Tl (0.86); V 
(0.86) 

  Bi (0.87); Cr (0.82); CU (0.8); Fe (0.88); Ga (0.9); Pb (0.85); Sn 
(0.83); Th (0.86); V (0.86) 

K ppm Al (0.82); Mg (0.8); Zn (0.75) Ca (0.78); Cu (0.82); Mg (0.87);Rb (0.76); V (0.78); Zn 
(0.86) 

Al (0.81); Mg (0.76); Rb (0.84); Tl (0.77); Zn (0.79) 

La ppm Ce (0.93); Nd (0.98); Rb (0.99); Sm (0.97); Th (0.76); Y 
(0.97) 

Nd (0.96); Pr (0.97); Rb (0.76); Sm (0.94); Th 90.84); Tl 
(0.77); Y (0.9) 

Al (0.86); Ce (0.98); Cu (0.79); Ga (0.8); Nd (0.99); Pr 
(0.99);Rb (0.8); SM (0.98); Sn (0.85); Th (0.85); Tl (0.81); Y 
(0.96) 

Mg ppm Ca (0.87); K (0.8) Sr (0.79); Zn (0.79) Ca (0.79); K (0.76) 

Mn ppm   Rb (0.78); Th (0.75); Tl (0.77)   

Mo ppm     Fe (0.75) 

Na ppm     S (0.79) 



Termitaria as regolith landscape attributes and sampling media in northern Australia Chapter 4  

175 

 Element Fraction 1 Fraction 2 Fraction 3 

Nd ppm Ce (0.93); La (0.98); Pr (0.99);Sm (0.99);Th (0.79); Y 
(0.98) 

Ce (9.95); Ga (0.78); La (0.96) Al (0.84); Ce (0.98); Cu (0.8);Ga (0.82); La (0.99); Pr (1); Rb 
(0.78); Sm (1); Sn (0.85); Th (0.87); Tl (0.81); Y (0.97) 

Ni ppm Al (0.79); CU (0.76)     

Pb ppm Bi (0.85); Ce (0.76); Cr (0.81); Cu (0.77); Fe (0.87); Ga 
(0.79); In (0.77) 

Ce (0.77); Ga (0.8); Nd (0.77) Bi (0.92); Ce (0.75); Cr (0.81); Cu (0.81); Fe (0.91); In (0.85); 
Sn (0.79); Th (0.9);V (0.9); Y(0.76) 

Pr ppm Ce (0.94); La (0.99); Nd (0.99) Al (0.77);Ce (0.97);Fe (0.75); Ga (0.80); La (0.97);Nd (0.99); 
Nd (0.77) 

Al (0.84); Ce (0.98); Cu (0.8); Ga (0.82); La (0.99); Nd (1); Rb 
(0.78); Sm (1): Sn (0.85); Th (0.87); Tl (0.81); Y (0.97) 

Rb ppm Al (0.86); Bi (0.81); Cu (0.86); Fe (0.81); Ga (0.87); In 
(0.8) 

Al (0.93); Bi (0.76); Fe (0.85); Ga (0.96); K (0.76); La (0.76); 
Mn (0.78); Pb (0.77);  

Al (0.95);Ce (0.78); Cu (0.8); Ga (0.83); K (0.84); La (0.8); Nd 
(0.78); Pr (0.78); Rb (0.78); Am (1); Sn (0.85); Th (0.87); Tl 
(0.81); Y (0.97) 

S ppm     Na (0.79) 

Sm ppm La (0.97); Nd (0.99); Pr (0.99) Ce (0.95); Ga (0.79); La (0.94); Nd (0.99); Pb (0.78); Pr 
(0.99) 

Al (0.84); Ce (0.98); Cu (0.81); Ga (0.82); La (0.98); Nd (1); Pr 
(1); Rb (0.78);Sn (0.85); Th (0.87); Tl (0.81); Y (0.97) 

Sn ppm Al (0.78); Bi (0.91); Cu (0.8); Fe (0.88); Ga (0.93); In (0.9); 
Pb (0.78); Rb (0.86) 

Ga (0.81); Rb (0.81) Al (0.87); Bi (0.8); Ce (0.86); Cu (0.8);Ga (0.91); In 90.83); La 
(0.85); Nd (0.85); Pb (0.79); Pr (0.85); Rb (0.85); Sm (0.85); Th 
(0.91); Tl (0.89); Y (0.82); Zn (0.75) 

Sr ppm   Ca (0.82); Mg (0.79)   

Te ppm Cr (-0.81) Cd (1)   

Th ppm Bi (0.9); Ce (0.8); Cr (0.77); Fe (0.88); Ga (0.89); In (0.88); 
La (0.76); Nd (0.79); Pb (0.86); Pr (0.78); Sm (0.81); Sn 
(0.9) 

Al (0.85); Bi (0.85); Ce (0.87); Fe (0.89); Ga (0.94); La 
(0.84); Mn (0.75); Nd (0.84); Pb (0.8); Pr (0.85); Rb (0.88); 
Sm (0.85); Sn (0.77) 

Al (0.83); Bi (0.9); Ce (0.88); Cu (0.82); Fe (0.81); Ga (0.98); In 
90.86); La (0.85); Nd (0.87); Pb (0.9); Pr (0.87); Rb (0.81); Sm 
(0.87); Sn (0.91); Tl (0.86); V (0.8); Y (0.87) 

Tl ppm Bi (0.87); Cu (0.85); Fe (0.87); Ga (0.89); In (0.86); Rb 
(0.93); Sn (0.89); Th (0.78) 

Al (0.85); Bi (0.82); Ce (0.8); Cu (0.78); Fe (0.82); Ga (0.92); 
La (0.77); Mn (0.77); Nd (0.79); Pb (0.79); Pr (0.79); Rb 
(0.94); Sm (0.79); Sn (0.86); Th (0.88) 

Al (0.93); Ce (0.81); Ga (0.88); K (0.77); La (0.81); Nd (0.81): 
Pr (0.81); Rb (0.96); Sm (0.81); Sn (0.89); Th (0.86); Y (0.83); 
Zn (0.83) 

V ppm Al (0.82); Bi (0.89); Cr (0,86); Cu (0.87); Fe (0.96); Ga 
(0.89); In (0.86);Pb (0.89); Rb (0.8); Sn (0.84); Te (-0.76); 
Th (0.86); Tl (0.84)  

Ce (0.77); Cu (0.86); Ga (0.79); In (0.82); K (0.78); Nd 
(0.81); Pb (0.83); Pr (0.78); Rb (0.79); Sm (0.81); Sn (0.82); 
Th (0.78); Tl (0.86) 

Bi (0.92); Cr (0.94); Fe (0.98); Ga (0.84); In (0.86);Pb (0.9); Th 
(0.8) 

Y ppm Ce (0.92); La (0.97); Nd (0.98); Pr (0.97); Sm (0.98); Th 
(0.77) 

Ce (0.91); Ga (0.8); La (0.9); Nd (0.95); Pb (0.78); Pr (0.95); 
Sm (0.96); Th (0.84); Tl (0.78); V (0.78) 

Al (0.82); Ce (0.95); Cu 90.82); Ga (0.83); La (0.96); Nd (0.97); 
Pb (0.76); Pr (0.97); Rb (0.79); Sm (0.97); Sn (0.82); Th (0.87);  
Tl (0.83);  

Zn ppm Al (0.8); Cu (0.84); K (0.75); Rb (0.83); Tl (0.75) Cu (0.86); K (0.86); Mg (0.76); Rb (0.79);Tl (0.76); V (0.79) Al (0.84); Cu (0.76); K (0.79); Rb (0.88); Sn (0.75); Tl (0.83) 
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Titania Fraction 1 (< 75 µm mesh) analytical results 

Elements corresponding to the four main patterns have been defined by the threshold 

values and population cut-offs derived from both ArcGIS and box-and-whisker plots 

(Appendix E). These are grouped according to their location in the main sampling grid. 

Table 4.11 provides a summary of the maximum, average and threshold values (defined 

as the 95th percentile), and spatial pattern for each element, with the groups of elements 

also shown as geochemical maps. The elements Cd and Te contained levels below 

detection limit. The main patterns of element groupings are (Figure 4.41 to 4.46): 

 Pattern 1:   centrally abundant—As, Au, Ca, K, (Mg, Zn) 

 Pattern 2:   eastern abundance—Al, Cr, Cu, Mn, Mo, and U, (Mg, Zn) 

 Pattern 3:   western abundance —Bi, Fe, Ga, La, Nd, Pb Pr, Sn, and Th 

 Pattern 4:   irregular distribution—Ba, In, Na, Ni, Rb, S, Sr, Tl, Y and V. 

The brackets signify elements which appear to be distributed evenly in two pattern 

groups across the sampling area. 
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Table 4.11 Summary of the maximum, average and threshold values, and spatial pattern 
for each element within the Fraction 1 termitaria samples; n=92 

Element Min Max Mean Anomaly 
threshold 

Spatial 
pattern 

Ag ppm -0.05 -0.05 -0.05 na na 
Al % 0.87 2.38 1.65 2.09 East 
As ppm 2 28.2 5.32 15.98 Centre 
Au ppb -1 18 4.52 12 Centre 
Ba ppm 30.3 218 90.46 185.6 Irregular 
Bi ppm 0.18 0.38 0.28 0.36 West 
Ca % 0.08 1.04 0.33 0.67 Centre 
Cd ppm 0.05 0.05 -0.05 na na 
Ce ppm 21.2 51.9 29.94 38.34 Irregular 
Co ppm 4 16 9.31 12 Irregular 
Cr ppm 25 45 35.54 40 East 
Cu ppm 8 22 15.37 19 East 
Fe % 2.02 3.94 3.19 3.79 West 
Ga ppm 4.2 10.4 7.82 9.6 West 
In ppm 0.02 0.055 0.04 0.05 Irregular 
K ppm 1500 7200 3325.81 5790 Centre 
La ppm 9.44 19.9 13.83 17.59 West 
Mg ppm 0.1 0.66 0.25 0.47 Centre/East 
Mn ppm 119 505 268.02 417.2 East 
Mo ppm 0.3 1 0.62 417.2 East 
Na ppm -100 900 113.98 5300 Irregular 
Nd ppm 10.3 21.7 14.80 19.07 West 
Ni ppm 6 18 10.49 14 Irregular 
Pb ppm 6 12 9.01 11 West 
Pd ppb -10 -10 -9.78 na na 
Pr ppm 2.75 5.69 3.83 36.93 West 
Pt ppb -5 -5 9.75 na na 
Rb ppm 15 40.2 28.13 36.93 Irregular 
S ppm 100 1000 314.52 665 Irregular 
Sm 
ppm 

2.08 4.42 3.01 3.82 Irregular 

Sn ppm 1.2 2.8 1.92 2.4 West 
Sr ppm 11.1 46.9 21.59 34.28 Irregular 
Te ppm -0.1 -0.1 -0.10 na na 
Th ppm 6.36 12.8 9.75 11.63 West 
Tl ppm 0.11 0.32 0.21 0.28 Irregular 
U ppm 0.74 6.91 2.53 5.51 East 
V ppm 44 80 65.33 76 Irregular 
Y ppm 5.39 13.8 8.82 11.59 West 
Zn ppm 9 22 14.90 21 Centre/East 
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Figure 4.41 Elements including Au, As, Ca, K, Mg and Zn within Pattern 1: i.e. those with higher 
concentrations at the centre of the mapping area. From the Fraction 1 (< 75 µm) termitaria samples 
at Titania Au-prospect, NT; n=92. 
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Figure 4.42 Elements with higher concentrations within Pattern 2,  including the elements Al, Cr, 
Cu, Mn, Mg, Mo, and U: from the Fraction 1 (< 75 µm) termitaria samples at Titania Au-prospect, 
NT; n=92 
.
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Figure 4.43 Elements of Pattern 3 including the elements Bi, Fe, Ga, La, Nd, Pb Pr, and Sn,  for 
Fraction 1 (< 75 µm)  from termitaria sampling at Titania Au-prospect, NT; n=92 
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Figure 4.44 Elements of Pattern 3 including Th and Y, for Fraction 1 (< 75 µm) from termitaria 
sampling at Titania Au-prospect, NT; n=92 
 

  

 
Figure 4.45 Pattern 4 elements within the pattern of higher concentrations, including Ba, In, Na, Ni, 
Rb, S, and Sr from the Fraction 1 (< 75 µm) termitaria samples at Titania Au-prospect, NT; n=92 
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Figure 4.46 Pattern 4 elements, (irregular distribution) including the elements Tl and V from the 
Fraction 1 (< 75 µm) termitaria samples at Titania Au-Prospect, NT, where n=92 

Interpretation of Fraction 1 (<75 µm mesh) analytical results 

The varied distribution of elements may be due to the influence of a number of chemical 

and physical processes, including groundwater-regolith-mineralisation interactions and 

aeolian, colluvial and alluvial dispersion of sediments across the prospect: 

 Pattern 1:  As, Au, Ca, K, (Mg, Zn)— mineralisation, groundwater carbonates in 

regolith, bedrock source 

 Pattern 2:  Al, Cr, Cu, Mn, Mo, and U, (Mg, Zn)—alluvial/clay rich sediments 

 Pattern 3:  Bi, Fe, Ga, La, Nd, Pb Pr, Sn, and Th- Fe-oxides within the regolith 

 Pattern 4: Ba, In, Na, Ni, Rb, S, Sr, Tl, Y and V—groundwater discharge, 

bedrock source.  

The centrally abundant Pattern 1 elements are associated with mineralisation, as evident 

by the high Au and As concentrations. Some elements within this group are mobile 

elements, associated with groundwater discharge (including Ca, K, Mg and Zn) and are 

probably present within the termitaria as groundwater carbonates and salts, including 

gypsum. The As results highlight the usefulness of this element as an Au-pathfinder, 

compared to the other elements tested for at Titania.  

 

The Pattern 2 elements, most abundant to the east of the Oberon Au-occurrence, are 

common in clay-forming minerals (Kabata-Pendias, 2001). The presence of these 

elements is closely related to the increasing abundance of fine-grained, clay-rich 

sediments that are often reduced. The high U distribution reflects the dominance of clay 

and silt-reduced sediments in the eastern area of the sampling grid. 
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The Pattern 3 elements of Fe and Ga in particular, occurring mostly in the western half 

of the sampling area, are typically stable in oxidising conditions, such as in Fe-oxides, 

which are abundant in the west of the study area (i.e. mapped ferricretes). Higher levels 

of Co, La, Nd, Pb, Sn and Th in the westernmost termitaria suggest that the termites 

incorporated locally derived bedrock material into the mound, or material which is 

proximal to bedrock, such as colluvial sheetwash deposits.  The incorporation of these 

types of minerals into the mound, as exemplified by the presence of certain primary 

elements, connects the sampled termitaria with a locally derived sediment source, 

underlying the surficial aeolian-derived quartz sands. 

 

The high values of Ca and Ni in the centre and western sections of the study area 

suggest a likely bedrock source, such as a dolerite sill in the substrate, as suggested by 

Dart et al. (2008), as well as being linked to groundwater discharge in the centre of the 

sampling area.  

 

Titania Fraction 2 ( between 75 µm and 1 mm mesh) analytical results 

The coarser sample fraction (Fraction 2) geochemical results at Titania Au-prospect 

followed a similar pattern grouping as Fraction 1; however, many elements had 

concentrations less than the analytical detection limit in many of the samples (including 

Au). The elements Cd, Pd, Pt and Te all had results less than the analytical detection 

limit. The calculated threshold values and population cut-offs derived from both 

ArcGIS and box-and-whisker plots are included in Appendix E. Table 4.12 provides a 

summary of the maximum, average and threshold values (defined as the 95th 

percentile), and spatial pattern for each element, with the groups of elements also shown 

as geochemical maps (Figures 4.47 to 4.52). The main patterns of element groupings are 

as follows: 

 Pattern 1:  centrally abundant—Au, Al, As, Ca, Cu, K, (Mg, Na, and Zn) 

 Pattern 2:  eastern abundance—Ba, S, Sr, U, and V 

 Pattern 3:  western abundance—Bi, Ce, Cr, Fe, In, Mo, Ni, and Th  

 Pattern 4:  irregular distribution—Co, Ga, La, Mn, Nd, Pb, Pr, Rb, Sm, Sn, S, Tl, 

and Y. 



Termitaria as regolith landscape attributes and sampling media in northern Australia Chapter 4  

184 

Table 4.12  Summary of the maximum, average and threshold values, and spatial pattern 
for each element for the Fraction 2 termitaria samples; n=92 

Element Min Max  Mean Anomaly 
threshold 

Spatial pattern 

Ag ppm -0.05 -0.05 -0.05 na na 

Al % 0.34 1.54 0.84 1.27 Centre 

As ppm 1 13.6 2.66 10.68 Centre 

Au ppb -1 8 1.11 5 Centre 

Ba ppm 18.8 168 50.79 99.7 East 

Bi ppm 0.1 0.22 0.15 0.18 West 

Ca % 0.02 0.5 0.12 0.32 Centre 

Cd ppm -0.05 -0.05 -0.05 na na 

Ce ppm 5.88 22.2 11.26 15.58 West 

Co ppm 2 6 3.77 6 Irregular 

Cr ppm 20 35 27.33 30 West 

Cu ppm 3 12 6.14 10.8 Centre 

Fe % 1.01 2.59 1.76 2.3 West 

Ga ppm 2 6 3.67 5.16 Irregular 

In ppm 0.01 0.03 0.01 0.03 West 

K ppm 600 4200 1366.99 2780 Centre/East 

La ppm 2.79 9.19 5.45 7.3 Irregular 

Mg ppm 0.03 0.33 0.09 0.21 Centre 

Mn ppm 54 245 140.38 209.6 Irregular 

Mo ppm 0.3 1 0.60 0.8 West 

Na ppm -100 400 112.62 300 Centre/East 

Nd ppm 2.98 9.06 5.24 7.33 Irregular 

Ni ppm 2 14 5.48 8 West 

Pb ppm 3 6 4.08 5.8 Irregular 

Pd ppb -10 -10 -10.00 na na 

Pr ppm 0.79 2.5 1.42 1.96 Irregular 

Pt ppb -5 -5 -5.00 na na 

Rb ppm 5.75 25 13.54 21.2 Irregular 

S ppm 50 350 172.82 300 East 

Sm ppm 0.6 1.82 1.07 1.52 Irregular 

Sn ppm 0.6 1.2 0.82 1.16 Irregular 

Sr ppm 3.1 20 7.91 14.7 East 

Te ppm -0.1 -0.1 -0.10 na na 

Th ppm 2.15 6.35 4.07 5.51 West 

Tl ppm 0.04 0.16 0.09 0.14 Irregular 

U ppm 0.26 2.95 0.90 2.32 East 

V ppm 22 44 30.35 40 East 

Y ppm 1.8 6.13 3.44 5.53 Irregular 

Zn ppm 3 13 6.65 11.8 Centre/East 
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Figure 4.47 Distribution for Pattern 1 elements (including Au, Al, As, and Ca) for Fraction 2 
(between 75 µm and 1 mm mesh) termitaria samples at Titania Au-prospect, NT; n=92 
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Figure 4.48 Distribution of Pattern 1 elements (including the elements Cu, K Mg, Na, and Zn) for 
Fraction 2 (between 75 µm and 1 mm mesh) termitaria samples at Titania Au-prospect, NT; n=92 
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Figure 4.49 Distribution for Pattern 2 elements (including Ba, S, Sr, U, and V) for Fraction 2 
(between 75 µm and 1 mm mesh) termitaria samples at Titania Au-prospect, NT; n=92 
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Figure 4.50 Distribution for Pattern 3 elements (including Bi, Ce, Cr, Fe, In, Mo, Ni, and Th) for 
Fraction 2 (between 75 µm and 1 mm mesh) termitaria samples at Titania Au-prospect, NT; n=92 
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Figure 4.51 Distribution for Pattern 4 elements (including Co, Ga, La, Mn, Nd, Pb, Pr and Rb), for 
Fraction 2 (between 75 µm and 1 mm mesh) termitaria samples at Titania Au-prospect, NT; n=92 
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Figure 4.52 Distribution for Pattern 4 elements, (including Sm, Sn, Tl, and Y), for Fraction 2 
(between 75 µm and 1 mm mesh) termitaria samples at Titania Au-prospect, NT; n=92 

Interpretation of Fraction 2 (between 75 µm and 1 mm mesh) analytical results 

The analytical results for this fraction highlight important elemental distribution 

patterns within this sandy sample material, which rely heavily on regolith and landscape 

attributes. This may be summarised as: 

 Pattern 1:   Au, Al, As, Ca, Cu, K — mineralisation, groundwater 

 Pattern 2:  Ba, S, Sr, U, and V —  alluvial sediments 

 Pattern 3:  Bi, Ce, Cr, Fe, In, Mo, Ni, and Th  — ferruginised sediments within 

colluvial materials 

 Pattern 4:  Co, Ga, La, Mn, Nd, Pb, Pr, Rb, Sm, Sn, S, Tl, and Y — degradation 

of minerals within bedrock, regolith and other sources. 

 

Similarly to the Fraction 1 elemental patterns, Pattern 1 consists of the elements Au and 

As in particular, as well as Al, Ca, Cu and K. The presence of Ca within the centre of 

the study area is again linked to groundwater carbonates which have been incorporated 

into the sampled termitaria, as well as these common mobile elements present in 

groundwaters at the centre of the study area.  
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The Pattern 2 elemental pattern is linked to the presence of abundant alluvial sediments 

in the eastern half of the study area, and the dominance of clay-forming minerals within 

the lobes of the sampled termitaria (mostly N. triodiae).The association of both U and V 

in the eastern elemental pattern indicates the probable presence of carnotite in the 

reduced alluvial sediments. The affinity for the uptake of U by this clay mineral has 

been noted by Eggleton & Taylor (2001).  

 

Pattern 3 elemental abundances in the west may be linked to the common occurrence of 

Fe-oxides in the western half of the study area. The higher than average levels of Pb in 

the centre of the study area may be interpreted as an indicator for sulphide 

mineralisation associated with the Oberon Au-occurrence.  Lead is also well-hosted 

within Fe-oxides in the western sampling area. A similar approach to the distribution of 

Co, Ga, La, Mn, Nd, Pr, Rb, Sn, Tl and Y, grouped within Pattern 3, reveals that  higher 

values of these elements are present in the colluvial sediments in the west, as well as in 

the alluvial and colluvial drainage depressions in the east of the study area.  

Fraction 3 (> 1 mm mesh) analytical results 

The analytical results for the coarse, sieved fraction at Titania Au-prospect followed a 

similar pattern grouping as for Fractions 1 and 2; however, many elements were in 

concentrations less than analytical detection limit for much of the sampling grid 

(including Au). Included in Appendix E are threshold values and population cut-offs 

derived from both ArcGIS and box-and-whisker plots. Table 4.13 provides a summary 

of the maximum, average and threshold values (defined as the 95th percentile), and 

spatial patterns for each element, with the spatial distribution of elements also shown as 

geochemical maps (Figures 4.53 to 4.59). The elements Au and Cd are missing from the 

analytical results, as these elements contained concentrations less than detection limit.  

The main patterns of element groupings are as follows: 

 Pattern 1:  centrally abundant — As, Ca, K, Mg and Ni 

 Pattern 2:  eastern abundance — Au, Ba, Na, S, Sr, and U 

 Pattern 3:  western abundance — Al, Bi, Ce, Co, Cr, Cu, Fe, Ga, In, La, Mo, Nd, 

Pb, Pr, Rb, Sm, Sn, Th, V, and Y  

 Pattern 4:  irregular Distribution — Mn, Tl, and Zn. 
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Table 4.13  Summary of the maximum, average and threshold values, and spatial pattern 
for each element within the Fraction 3 termitaria samples; n=92 

Element Min Max  Mean Anomaly 
Threshold 

Spatial 
Pattern 

Ag ppm -0.05 -0.05 -0.05 na na 

Al % 0.29 1.31 0.77 1.15 West 

As ppm 0.80 13.40 2.75 7.68 Centre 

Au ppb -1.00 8.00 0.64 5 East 

Ba ppm 18.00 441.00 106.53 277.65 East 

Bi ppm 0.08 0.36 0.15 0.26 West 

Ca % 0.02 0.66 0.13 0.41 Centre 

Cd ppm -0.05 -0.05 -0.05 0 na 

Ce ppm 4.14 18.60 9.88 14.59 West 

Co ppm -2.00 8.00 3.25 6 West 

Cr ppm 25.00 150.00 40.34 94.25 West 

Cu ppm 3.00 12.00 6.19 10 West 

Fe % 1.20 7.46 2.18 5.2 West 

Ga ppm 1.20 7.80 3.30 5.74 West 

In ppm -0.05 0.05 0.01 0.03 West 

K ppm 400.00 2800.00 1213.73 2070 Centre 

La ppm 2.11 7.83 4.82 6.66 West 

Mg ppm 0.02 0.32 0.09 0.21 Centre 

Mn ppm 85.00 288.00 144.64 209.85 Irregular 

Mo ppm 0.20 1.20 0.54 0.9 West 

Na ppm -100.00 400.00 39.22 285 East 

Nd ppm 1.79 8.02 4.56 6.82 West 

Ni ppm -2.00 10.00 5.43 8 Centre 

Pb ppm 2.00 10.00 4.14 8 West 

Pd ppb -10.00 -10.00 -10.00 na na 

Pr ppm 0.52 2.21 1.25 1.81 West 

Pt ppb -5.00 -5.00 -5.00 na na 

Rb ppm 4.10 20.30 11.14 17.85 West 

S ppm -50.00 450.00 145.59 300 East 

Sm ppm 0.37 1.62 0.94 1.44 West 

Sn ppm 0.40 1.20 0.71 1.17 West 

Sr ppm 2.30 46.20 8.52 16.61 East 

Te ppm -0.10 -0.10 -0.10 na na 

Th ppm 1.58 7.80 3.75 6.12 West 

Tl ppm 0.03 0.13 0.07 0.12 Irregular 

U ppm 0.18 2.29 0.71 1.69 East 

V ppm 18.00 154.00 38.59 101.2 West 

Y ppm 0.91 5.70 2.90 4.54 West 

Zn ppm 3.00 11.00 6.07 10 Irregular 
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Figure 4.53 Pattern 1 group distribution of the elements As, Ca, K, Mg, and Ni, for Fraction 3 (> 1 
mm) termitaria samples at Titania Au-prospect, NT; n=92 
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Figure 4.54 Pattern 2 group distribution of the elements Ba and Na, for Fraction 3 (> 1 mm) 
termitaria samples at Titania Au-prospect, NT; n=92 
 

 
Figure 4.55 Pattern 2 group distribution of the elements S, Sr, and U, for Fraction 3 (> 1 mm) 
termitaria samples at Titania Au-prospect, NT; n=92 
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Figure 4.56 Pattern 3 group distribution of the elements Bi, Al, Ce, and Co, for Fraction 3 (> 1 mm) 
termitaria samples at Titania Au-Prospect, NT; n=92 
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Figure 4.57 Pattern 3 distribution for the elements Cr, Cu, Fe, Ga, La Mo, Nd, and Pb, for Fraction 
3 (> 1 mm) termitaria samples at Titania Prospect, NT; n=92 
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Figure 4.58 Pattern 3 group distribution for the elements Pr, Rb, Sm, Sn, V and Y,  for Fraction 3 
(> 1 mm) termitaria samples at Titania Au-prospect, NT; n=92 
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Figure 4.59 Pattern 4 group distribution for the elements Mn, Tl and Zn,  
for Fraction 3 (> 1 mm) termitaria samples at Titania au-prospect, NT; n=92 
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Interpretation of Fraction 3 (>1 mm mesh) analytical results 

 Pattern 1:   As, Ca, K, Mg and Ni —reflects mineralisation and bedrock geology 

 Pattern 2:  Au, Ba, Na, S, Sr, and U — groundwater and dispersion of 

mineralisation and coarse regolith material to the east 

 Pattern 3:  Al, Bi, Ce, Co, Cr, Cu, Fe, Ga, In, La, Mo, Nd, Pb, Pr, Rb, Sm, Sn, 

Th, V, and Y  iron oxide suite (also related to ferricretes)  

 Pattern 4:  Mn, Tl, and Zn — related to both vegetation and surficial sediments. 

 

The As and Ca content within the Fraction 3 samples at the centre of the study area is 

probably related to the development of a local groundwater discharge point, as well as 

the development of groundwater carbonates which would bind these elements. The Ca 

and Ni values may also be bedrock controlled, with a doleritic layer contributing to the 

surficial expression of geology within these samples.  

 

The distribution of high values of Ba, Na, S, Sr, U within the eastern sediments 

indicates some dispersion of coarser surficial sediment to the palaeovalley system which 

flanks the prospect, including sulphidic minerals and clay aggregates. The presence of 

Na and S suggests the development of salt precipitate minerals within the more saline 

ephemeral swamp sediments, which may be incorporated into the mound. The high 

value for Au in the eastern sediments is particularly interesting, as coarser Au particles 

(i.e. > 1 mm mesh) should be more abundant near its source, as with the Oberon Au-

occurrence. Since much of the physical dispersion of material is prevalent to the east, 

this high Au value may point to a more ancient drainage system that could have 

included in its channel sediments coarse Au gravels derived from the subsurface Oberon 

Au-occurrence. 

 

Fraction 3 termitaria samples are composed of very coarse ferruginous lag, saprolitic 

clasts and often, clay-rich nest wall aggregrates. There is a strong elemental association 

between the Fe-oxide forming elements, with little evidence for the inclusion of 

pathfinder elements within this fraction size.  A high elemental abundance is present 

within samples from the western half of the sampling area, similar to the finer fractions, 

however much less well delineated due to colluvial sheetwash dispersion of these 

coarser gravels and sand-sized particles. 
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Levels of the elements Fe, Ga, Nd, Pb, Pr, Rb, Sn, V and Y may be particularly high 

within termitaria samples of the coarse fraction (Fraction 3) because of their general 

prevalence in iron oxide minerals, which are especially incorporated into the mounds of 

D. rubriceps and A. vitiosus termites. These termites dominate the western half of the 

study area. 

Interpretation of Titania termitaria sampling results 

The patterns of geochemical signatures at Titania Au-prospect are influenced by both 

the landscape setting (reflected by the regolith-landform unit designation) and the 

associated dispersion of materials, which are brought to the surface by processes 

including bioturbation and groundwater pumping (Aspandiar, 2006).  The scattered 

distribution of many elements appears to be a function of depositional landforms, with 

many elements having their highest concentrations within CHed, Aed and AOpd RLUs.   

The geochemistry of the depositional substrates may contribute to these higher values.  

These units may also host increased bioturbation and groundwater pumping, as it has 

been shown within this project that termitaria are much larger and more active in these 

depositional units. Kirste et al. (2007) have also identified the central AOpd and Aaw 

zones to be seasonal discharge points, which would also contribute to the geochemistry, 

with minerals precipitating and elements locally hosted within surficial sediments, such 

as groundwater carbonates and gypsum. 

 

Interpretations of the surficial geochemical characteristics for all three fractions are 

based on the dominant pattern groups.  Most elements return consistently high values 

within the same pattern (east, west, central and irregular), although some elements have 

significantly different patterns for Fraction 1 and Fraction 3 geochemical results, such 

as Au, Al, Ba, Cr, Co, Fe, Mg, Mn, Mo, Ni, Sm, S and Sr.  

 

The geochemical results for the different size fractions show that the highest trace 

element and metal values are predominantly in Fraction 1, except for Ba, Bi, Ca, Cr, Fe, 

Sn and V. There does not seem be a significant difference between either fractions for 

the elements Co, In and Mo. The Fraction 1 results appear to reflect more closely 

groundwater-regolith-plant geochemistry, with trace element host minerals such as 

clays abundant within this fraction.  Fraction 2 elements are generally less abundant 
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than the Fraction 1 elements. The Fraction 3 results contain elevated levels of elements 

in iron oxides, especially for Fe and Ga. 

 

Mound material in the east and south-east contained higher levels of Sr, U, Ba and S — 

mostly due to the abundance of clay minerals in the upper pedolith from which termites 

may build their nests, as well as the abundance of grass and leaves in the alluvial flood 

plains. The elements within Fraction 1, concentrated in the north-west of the sampling 

area, are proximal to areas of exposed, ferruginised, rounded sediments (Figure 4.60). 

 

   
Figure 4.60 Ferruginised sediments in NW of the Titania sampling grid, shown in detail (left) and 
within a recently burnt landscape (right) (Photos Dr S. Hill) 
 
Uranium and V in Fraction 2 are prevalent in the alluvial sediment depositional plains. 

Within reduced, organic and clay-rich sediments, U is adsorbed or incorporated 

onto/into minerals (kaolinite illite) or expressed in secondary minerals such as carnotite 

(Taylor & Eggleton, 2001).  Sulphur is also found within the alluvial sediment 

depositional plains in higher than normal levels possibly due to gypsum crystallisation 

and the oxidation of organic-rich sulphitic sediments. 

 

The species of mound-building termites dominant in the Titania geochemical sampling 

program area can be divided into three main genera that are able to interact with 

different levels in the regolith. The geochemical relationships of different species across 

the sampling area were determined by comparing elemental concentrations for two 

different mounds, occurring side-by-side at some site locations.   

 

As outlined during previous discussions, there is little difference between the 

geochemistry of termitaria when analysing the finer Fraction 1 (less than 75µm); 

however, if comparing the coarse Fraction 3 (greater than 1 mm) samples, of two 
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mounds sampled even within metres of each other, there is a much greater difference in 

mound geochemistry, due to differences in coarse particle selection and local scale 

availability.  D. rubriceps in particular, utilises much coarser, rounded ferruginous lag 

material abundant in the Tanami, whereas N. triodiae uses mostly fine-to-medium 

sands, even in its outer lobe walls, indicating that mounds constructed by D. rubriceps 

are likely to have geochemical characteristics influenced by the coarse sand-sized 

sediment fraction, whereas the N. triodiae mounds should reflect the geochemical 

properties of a much finer sediment fraction. 

Overview of elemental associations within termitaria at Titania Au-prospect 

Correlations between elements at Titania show some differences from those examined 

at Coyote. Within the Fraction 1 samples, Au and U results do not correlate with other 

elements at the site.  The clay-forming and pathfinder elements of Al, Cr, Cu, Fe, Ga, 

In, Ni, Sn and Zn are closely correlated within the finest sample fraction, with an r > 

+0.75. The Fraction 2 sample result patterns are variable, with Al correlating closely 

with elements such as Ce, Fe, Ga, La, Mn, Pr, Rb, Th and Tl (r > +0.75).   

 

In Fraction 1, Zn correlates closely with K (0.75) and Al (0.8), while K correlates 

closely with Mg (0.8). In Fraction 2, Ca, Cu, Mg, Rb, V, and Zn are closely correlated (r 

> 0.75). This may be due to Fraction 1 containing mostly clay aggregates with abundant 

concentrations of these elements, whereas Fraction 2 contains much more iron-coated 

quartz grains (aeolian component) plus smaller-sized ferruginous gravels, which are 

abundant in the surficial sediments and termitaria sampled.  Strontium, Ca, Mg and Zn 

correlate well in Fraction 2 (r > +0.75), which appears to be controlled by the presence 

of alumino-silicate, sulphate and felspathic minerals present in the regolith profile. 

 

The coarsest sample fraction, Fraction 3, contains material greater than 1 mm in grain 

diameter, including some nest material aggregates which could not be broken up with 

the rubber hammer during sample preparation.  The significant correlations for this size 

fraction reflect this, with elements such as Al, Ce, Cu, Ga, K, La, Nd, Pr, Rb, S, Sn, Th, 

Tl, Y and Zn correlating closely (r > + 0.75).  The elements Ca and K correlate closely 

with Mg (r = 0.79 for Ca, r = 0.76 for K), which is similar to the Fraction 1 Mg results, 

implying some similar chemistry within the very coarse and very fine material within 
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the termitaria, such as the high silica content in the cement used by termites to bind the 

aggregates and sand grains into the mound. 

4.1.12 Detailed termitaria geochemical survey at Titania Au-prospect 

Although there was an emphasis during the fieldwork program on conducting grid-

based termitaria mapping and sampling, two mounds were selected for detailed surveys. 

The aim of the surveys was to collect comprehensive information about the composition 

and chemistry of the nest material across the whole mound, as well as sample the 

surrounding soils for texture and mineralogy.  This section of the study aims to test the 

distribution of elements within a termitaria mound and the background values of the 

surrounding sediments, which will provide supporting evidence for the incorporation of 

termitaria into geochemical sampling media in geochemical sampling programs. 

 

Both a N. triodiae and D. rubriceps mounds were located, mapped and sampled at 

Titania Au-prospect in October 2005 (Figure 4.61).  These detailed termitaria (TID) 

samples were analysed at UltraTrace Laboratories, Perth, using ICP-MS and ICP-AES 

(the analytical procedures described in detail in chapter 3), except for the sample 

TID01TM10, which was analysed at ACME Analytical Laboratories, Vancouver. 

Different labs have been used within this study to test the analytical procedures for this 

type of sampling and preparation of media, as well as at the company’s request when 

beginning this study. Only the finer silt and clay fraction, Fraction 1, was used in 

analysis for both termitaria and soil samples.  

 
Figure 4.61 Location of the TID01 and TID02 field sites at Titania Au-prospect 
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Detailed survey of TID01: termitaria lobe geochemical results 

Approximately 20 samples were collected from a single mound, TID01, which is 

located at 603302 mE and 7755980 mN, AGD 66 z52 UTM. The individually-sampled 

lobes were mapped and are presented in a diagram (Figure 4.62).  Each lobe was treated 

as a separate sample, allowing the collection of geochemical data for the comparison of 

geochemical properties between lobes across the N. triodiae mound. The sample 

preparation techniques and laboratory analysis procedures of these samples are identical 

with those for the transect samples.  Table 4.14 outlines the minimum, maximum, 

average and standard deviation values for the TID01 samples. The correlation 

coefficients for this detailed survey are listed in Table 4.15. 

 

The outer walls of the lobes are composed of moderately to poorly-sorted, fine-to-

coarse quartz silty sand and minor medium-to-coarse rounded ferruginous lag. The 

inner walls are much darker coloured, due to the amount of organic-rich silty-clay 

sediments that line and cement the chambers. Many of the lobes contain fecal matter, 

which is often stored as waste in outer lobes, along with spinifex chaff which has been 

harvested and stored (Figure 4.63). 

 
Figure 4.62 Diagram of the individual lobes sampled for the detailed survey at site TID01TM of an 
N. triodiae mound at the Titania Au-prospect 
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Figure 4.63 Sampled lobes on the north-western side of TID01TM, with many of the opened lobes 
containing spinifex chaff. Note the contrast in colour between the newer lobes, which are a light 
orange-brown, and the older lobes, which can be seen at the bottom of the photo. (Photo Dr S. Hill) 
 

The geochemical results for the TID01 lobe samples show little variation between the 

lobes, with the standard deviations for most of the elements low in value. Figures 4.64 

and 4.65 display the abundance of the elements Al, As, Ca, Co, Cu, La, Mg, Pb, Th, U 

and Zn, which are of particular interest in this study. 

 

The standard deviations are all quite low and the results have a small range. Aluminium, 

for instance, has a maximum concentration of 2.31 ppm within the sample TID01TM9, 

the mean and standard deviation calculated as 0.16 ppm and 20.6 ppm, respectively.  
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Figures 4.64 TID01TM lobe geochemistry ICP-MS assay results, for the elements Al, As, Au, Ca, 
Co, and Cu; n=20 
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Figure 4.65 TID01TM lobe geochemistry ICP-MS assay results, for the elements La, Mg, 
Pb, Th, U and Zn; n=20 
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