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5 Other sites: Adelaide River – Pine Creek region 
 

 Introduction 
 
In order to fully achieve the central aim of this project, biogeochemical results from 

additional fieldsites in northern Australia are presented. This includes studies at 

Australasian Gold tenements in the Pine Creek area of the Northern Territory. A study 

of this additional site ensures that robustness of the technique beyond the Tanami is 

established. Further sites have also been tested, such as the Newmont Gold Au-prospect 

Hyperion (outlined in Appendix F) along with results from the Lake Victoria Goldfields 

Region of Tanzania, eastern Africa (Appendix G). 

 

Four study sites were selected in the Pine Creek – Adelaide River region, approximately 

150 km southeast of Darwin in the Northern Territory (Figure 5.1). These include the 

Glencoe, McKinlay, John’s Hill, Great Northern and the Great Western prospects. 

 

 
Figure 5.1 Location map of the five study sites in the Adelaide River–Pine Creek region, NT.  
(Image courtesy Geoscience Australia) 
 

a1172507
Text Box
                                           NOTE:     This figure is included on page 279 of the print copy of      the thesis held in the University of Adelaide Library.



Termitaria as regolith landscape attributes and sampling media in northern Australia Chapter 5 
 

280 
 

5.1.1 Geology 

The main geological unit in the region is the Pine Creek Geosyncline. The Pine Creek 

Geosyncline consists of Archaean (2,500-4560 million year old) granites and gneisses 

overlain by Palaeoproterozoic (1,600-2,500 million year old) sediments. The mineral 

occurrences in the bioregion include gold, uranium, copper, lead and zinc.  

The bedrock of the area is predominantly composed of Early Proterozoic Burrell Creek 

Formation of the Finiss River Group (Figure 5.2). This has been described as typically 

interbedded shale, slate, phyllite, siltstone, greywacke, volcani-lithic conglomerate and 

rare altered to felsic intermediate volcanics (Stuart-Smith et al, 1989). 

 
Figure 5.2 Geology of the Pine Creek Region, showing locations of Australasian Gold tenements 
where termitaria sampling was tested during this research project. (From Ireland, 2008). 
 

In the Pine Creek Orogen there are over 250 gold occurrences (Ahmad et al, 1999).  

The discovery of gold in the mid 1860s (Nicholson & Eupene, 1990; Ahmad et al, 

1999; Stuart-Smith et al, 1993) commenced the mining history of the region, which was 

soon followed by discoveries of copper, tin, silver and lead. Stuart-Smith et al (1993) 

recognised four deposit types in the region: 

a1172507
Text Box
                                           NOTE:     This figure is included on page 280 of the print copy of      the thesis held in the University of Adelaide Library.
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 hydrothermal veins or stockworks associated with granitoid intrusions (Sn, W, 

Au, Ag, Pb, Zn, Cd, Cu, Bi, As, U, and Mo) 

 stratabound massive sulphide deposits within the South Alligator Group (Au, 

Ag, Cu, Pb, and Zn) 

 residual massive oxide deposits (Fe and Mn) 

 alluvial deposits (Au and Sn). 

 

Most of the mineral deposits in the region are vein-type, with only minor placer gold 

and tin.  The study sites examined within this study are prospective mostly for gold-rich 

(as well as Ag, Cu, Pb and Zn) hydrothermal veins associated with quartz reefs. The 

gold usually occurs in disseminated sulphides within the primary zone, including pyrite 

and arsenopyrite with minor chalcopyrite, galena, pyrrhotite, marcasite, sphalerite, 

tetrahedrite and native bismuth (Stuart-Smith et al 1993). Most of the lodes were 

originally worked within the oxidised zone, typically within the surficial 30 m, with 

more recent cuts extending to deeper primary sulphide ore. Gold mineralisation occurs 

in a number of structural settings: saddle reefs, quartz-filled faults, en echelon lodes in 

shear zones, parallel veins in shear zones, dilation structures in faults, and stockworks 

controlled by bedding and joint planes (Stuart-Smith et al, 1993).  

 

The earlier study of palaeosurfaces by Wright (1963) suggests that much of the study 

area may possibly form part of the Pliocene ‘Maranboy Surface’ (Williams, 1978). The 

later palaeosurface study of the Northern Territory by Hays (1967), places the study 

area within the ‘Tennant Creek Surface’ with residuals of ‘Ashburton Surface’. This 

surface is essentially an exhumed or graded landsurface to the higher sedimentary base 

levels, which is an area associated with the Cretaceous marine incursion. The ‘Tennant 

Creek Surface’ is a mid-Tertiary planation surface.  Hill et al (2007) suggest that the 

prospective bedrock in the study sites were covered and have since been exhumed from 

beneath Mesozoic cover.  

5.1.2 Landscape 

Many of the previous landscape studies have only included part of the study area, 

including the CSIRO Land Research Series Report on the Adelaide–Alligator region 

and associated papers derived from that report such as Williams (1978). However, the 

region may be described as consisting of undulating plains and rugged ranges. The soils 
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and geomorphology map broadly shows the distribution of ‘flood-plains of dominantly 

silty alluvium’ and the ‘low-hills and alluvial plains on slightly weathered 

metasediments’ for the study sites, besides McKinlay. The geomorphology of the area 

has been described relative to the erosion or remnants of the ‘Koolpinyah Surface’, 

thought to be a Late Tertiary palaeo-surface, in which ‘lateritic’ (ferruginisation) 

processes continue to be active (Hays, 1967). The ‘McKinlay’ land system includes the 

black-soil plains of the region, with flanking bedrock rises within the ‘Rumwaggon’ 

land system. The major rivers of the region, including the Adelaide, Mary, South 

Alligator and East Alligator Rivers, drain into the north coast. 

Vegetation maps of the region show eucalypt and non-eucalypt woodland on 

interfluves, and mixed woodland and paperbark forest along drainage lines, typically 

co-dominated by Darwin stringybark (Eucalyptus tetrodonta) and Darwin woollybutt 

(E. miniata), but with smaller areas of bloodwood woodlands (variably dominated by 

Corymbia tectifica, C. grandifolia, C. confertiflora, C. dichromophloia and C. latifolia), 

intermixed with paperbark woodlands on drainage depressions and in riparian areas, and 

small patches of monsoon rainforest (typically in springs and on rocky hillslopes 

topographically protected from fire) (Connors, et al, 1996).  

5.1.3 Climate and land use 

The Adelaide River – Pine Creek region is located within the tropical monsoon rainfall 

belt of northern Australia, with 90% of all rain falling in the wet season between 

November and March (Kerle, 1996). Annual rainfall increases from 900 mm in the 

south to 1600 mm in the north. The mean daily temperatures recorded by the Bureau of 

Meteorology at Jabiru ranges  from 18°C – 31°C in winter and 25°C –37°C in summer.   

The region comprises pastoral leasehold, conservation reserves and Aboriginal freehold 

(Connors et al, 1996). The bioregion has a broad mix of land uses including 

conservation, broad scale pastoralism for both agriculture (mango and banana orchards) 

and grazing (cattle), and mining ventures. 

Aboriginal people continue to live throughout the region and have strong traditional ties 

with the land. There are many documented sites of significance, and Aboriginal 

association with the land has been recognised by successful land claims and joint 

management of Kakadu and Nitmiluk National Parks.  Aboriginal land management 
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includes traditional hunting, pastoralism, horticulture, tourism and fire management. 

Tourism is a major industry in the region, particularly in Kakadu, Litchfield and 

Nitmiluk National Parks. 

Regolith–landform study 
 
The landform setting for the study sites are described as erosional rises and low hills, 

consisting of weathered bedrock and flanked by colluvial cover grading to plains, and 

alluvial plains (also including flood plains).  Within these alluvial plains there are 

incised channels, levees and swamps, and they are typically characterised by their black 

soil which consists of grey-brown fine sands, silts and clays. Hill et al. (2007) associates 

these plains with the Margaret River and McKinlay River drainage systems that extend 

northwards to the coast.  

 

The regolith–landform unit descriptions for each site are based on terminology and 

methods outlined in chapter 2, and Pain et al. (2007), with site descriptions recorded 

during sampling in the fieldwork program of 2006.  

 

5.1.4 Glencoe 

The surficial exposures of mineralization at Glencoe are delineated by the three major 

pits that were mined using open cut techniques, but are presently full of water. The 

original regolith–landform setting for the locations GLT021 to GLT023 was a 

moderately-weathered bedrock erosional rise, with much of the area covered by a 

veneer of angular, pebble to boulder-sized clasts of colluvium derived from this 

bedrock. Quartz vein exposures include a surface lag with quartz clasts within the 

colluvial sediments. The vegetation is an open woodland of Eucalyptus miniata (Darwin 

wollybutt), and Calytrix acheata, which are common both at the sites over 

mineralisation as well as along the transect. Heteropogon triticeus (Tall Spear Grass) is 

also common across all units. Nests of the species Amitermes spp., N. triodiae and D. 

rubriceps are abundant (Figure 5.3), despite the localised disturbance from track 

clearing and mining activities. The termitaria range in colour from light grey-brown to 

orange-brown.  
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The sampling sites along the transect at Glencoe are within both colluvial sheetwash 

erosional plain (CHep), colluvial sheetwash depositional plain (CHpd) and alluvial plain 

(Aap) RLUs. The CHep units occur in the northern sampling sites (GLT001 to 

GLT014), with surface materials mainly composed of fine-to-medium subangular to 

subrounded colluvium (quartz and lithics lag) derived from the nearby SMer, with some 

grey-brown silty sand alluvium present also (Figure 5.4). Much of this unit had been 

fire-scarred, and the open woodland of E. miniata (Darwin wollybutt) affected by 

burning. The grassy understory is comprised of H. triticeus (Tall Spear Grass). Both N. 

triodiae and T. hastilis, which form conical-shaped mounds, are abundant.  

   

 
Figure 5.3 Landscape and termitaria of the Glencoe minesite: a) View to the west from 
GLT021, looking across the SMer unit which is described as an open Eucalyptus woodland; 
b) Amitermes spp. termitaria are present within the unit; c) D. rubriceps termitaria are 
abundant across the SMer unit. 

 
The CHpd RLU is comprised of moderately-sorted silty sand and some rounded 

ferruginous nodules (composed of transported colluvial sediments) within a low-relief 

depositional plain (Figure 5.5a). The open woodland is mostly burnt, with E. miniata 

(Darwin wollybutt), Eucalyptus polycarpa (long-fruited bloodwood), with a grassy 
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understory comprised of H. triticeus (Tall Spear Grass). The conical T. hastilis 

termitaria are abundant (Figure 5.5b), with scattered N. triodiae mounds. 

 

The sudden change in termitaria and soil colour at GLC020 accurately defines the 

transition from CHpd to Apd within the southernmost sampling sites. The surface 

materials are fine-grained, and grey to grey-brown, with well-sorted very fine silty sand 

(Fig 5.6). The open woodland is mostly composed of Melaleuca spp, with a grassy 

understory, along the main drainage and flood plain.  N. triodiae termitaria are sparsely 

distributed, with N. graveolus common at the base of Eucalytpus spp. trees, including E. 

miniata (Darwin wollybutt), Eucalyptus polycarpa (long-fruited bloodwood), flanking 

the Apd.  

  
Figure 5.4 Surface materials (left) and landscape view (right) of a CHep unit for the location 
GLT002 at the Glencoe Au-Mine, along the termitaria and vegetation sampling transect 
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Figure 5.5 Surface materials including stone-line fragments brought to surface by burrowing (a, 
left) and landscape view (b, right) of a CHpd unit for the location GLT017 at the Glencoe Au-Mine, 
along the termitaria and vegetation sampling transect 
 

  
Figure 5.6 Surface materials (left) and landscape view (right) of an Apd unit for the location 
GLT020 at the Glencoe Au-Mine, along the termitaria and vegetation sampling transect 
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5.1.5 McKinlay  

The McKinlay Au-prospect is situated upon a slightly weathered bedrock rise (SSer), 

but mineralisation may extend beneath the alluvial depositional and colluvial 

depositional units to the southeast and southwest (Figure 5.7), underneath the transect 

sampling sites.  The sampling transect crosses a deeply incised north-south flowing 

channel, which highlights the greater depth of transported cover which may be 

encountered across the Adelaide River – Pine Creek region. 

 

Samples MCT011 to MCT013 are within an alluvial overbank depositional plain 

(AOpd), with the surface sediments consisting of friable grey-brown silty clay (Figure 

5.8). E. miniata (Darwin wollybutt), E. polycarpa (long-fruited bloodwood) and 

Eucalyptus fielscheana (broad-leaved bloodwood) form an open woodland, with a 

bluegrass understory.  Termitaria are uncommon within this unit. The easternmost 

sampling sites (MCT014 to MCT020) are located within an alluvial depositional plain 

(Apd) that contains silty clay surficial sediments with minor sub-rounded, medium to 

very coarse colluvial material. E. miniata (Darwin wollybutt) and E. polycarpa (long-

fruited bloodwood) create an open woodland, with tree-nesting termitaria (created by N. 

graveolus) not as common at the base of trees as in some more westerly sampling points 

(Figure 5.9).  

 

The sites MCT001 to MCT006 are situated within alluvial plain and ephemeral swamp 

RLUs (Aap and Aaw). The surface materials consist of orange-brown to grey-orange 

silty claylike sand with an open woodland of E. miniata (Darwin wollybutt), E. 

polycarpa (long-fruited bloodwood and E. fielscheana (broad-leaved bloodwood) and a 

grassy understory of H. triticeus (Tall speargrass). N. graveolus nests are abundant at 

the base of trees within these units. These nests are typically grey and composed of dark 

organic organic matter as well as very fine to fine silty sand. 
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Figure 5.7 Landscape setting of the McKinlay Au-Prospect a) View to the east from the ridge which 
defines the McKinlay Au-prospect1 b) Incision has occurred along present drainage into the 
alluvial overbank deposits that flank the ridge of the exposed McKinlay Au-prospect 

  
Figure 5.8 Surface materials (left) and landscape view (right) of an AOpd unit for the 
location MCK012 at the McKinlay Au-prospect, along the termitaria and vegetation 
sampling transect 

  
Figure 5.9 Surface materials and example of a sampled N. graveolus termitaria (left) and 
landscape view (right) of a Aap unit for the location MCK002 at the McKinlay Au-prospect, 
along the termitaria and vegetation sampling transect 
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5.1.6 John’s Hill  

The John’s Hill gold occurrence is within a wooded erosional rise, covered in colluvium 

(Figure 5.10a). The vegetation assemblage is dominated by  woodland of E. miniata 

(Darwin wollybutt), E. polycarpa (long-fruited bloodwood), E. foelscheana (broad-

leaved bloodwood), Buchanania obovata (green plum), Brachuchiton paradoxum (red-

flowering kurrajong) and an understory of various grasses including H. triticeus (Tall 

Spear Grass). D. rubriceps termitaria are abundant (Fig 5.10b). The termitaria are light 

orange, and composed of fine silty sand with angular coarse to very coarse ferruginous 

gravels in the outer wall (Fig 5.11). 

  
Figure 5.10 Landscape and termitaria of the Glencoe mine site: a) view to the north from JHT013 
looking across the SMer unit which is described as an open Eucalyptus woodland; b) D. rubriceps 
termitaria are abundant across the SMer at John’s Hill Au-prospect 
 

 
Figure 5.11 Close-up view of the D. rubriceps termitaria sampled at JHT013, directly 
overlying the John’s Hill Au-prospect 
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The sampling sites lie within an alluvial depositional plain (Apd) that receives distal 

colluvial sheetflood fan deposits from John’s Hill to the south. Light yellow-brown 

silty-claylike soils (Figure 5.12a) and sub-angular, medium to very coarse lithic clasts 

are present within the surface sediments. Within this unit are scattered trees of E. 

miniata (Darwin wollybutt), E. polycarpa (long-fruited bloodwood), E. foelscheana 

(broad-leaved bloodwood), stands of Melaleuca vidifloria (broad-leaved paperbark), 

and an understory of various grasses including H. triticeus (Tall Spear Grass). The area 

has also been cleared to enchance grazing land use (Figure 5.12b). The RLU is 

dissected by John’s Hill Creek at the centre of the transect. Termitaria are uncommon 

within this unit, with an unidentified species sampled for this geochemical exploration 

program. 

  
Figure 5.12 a) Surface materials and sampled termitaria (left) b) landscape view (right) of a 
CHep unit for the locations JHT001 and JHT005, respectively, at John’s Hill Au-prospect, 
along the termitaria and vegetation sampling transect 

5.1.7 Great Northern and Great Western 

The localities for termitaria sampling over both the Great Northern and Great Western 

mineralisation zones are within colluvial sheetwash erosional plain (CHep) units.  The 

surficial materials consist of colluvial material derived locally, and the areas have been 

trenched and costeaned, but later rehabilitated (Figure 5.13, 5.14, 5.15). The vegetation 

may be described as an open woodland of E. miniata (Darwin wollybutt), Xanthostemon 

paradoxus and B. obovata (green plum), with scattered bushes of C. acheata.  Both N. 

triodiae and D. rubriceps occur within the unit.  
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Figure 5.13   Exposed bedrock within an erosional hill at the historic Great Northern Au-prospect  

 
Figure 5.14 Costean at Great Western Au-prospect, with a view to the sampled termitaria (centre) 

 
Figure 5.15 Sampled termitaria within the Apd that flanks the weathered bedrock hill at Great 
Northern Au-prospect 
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The transect sampling sites at the Great Northern study site are within an alluvial 

depositional plain (Apd) that rises to the northeast. The soil is silty, and light orange, 

orange-brown and grey-brown. The vegetation assemblage is open woodland of E. 

foelscheana (broad-leaved bloodwood) and stands of M. vidifloria (broad-leaved 

paperbark) within a widespread grassy understory. N. triodiae and Amitermes spp. 

mounds are abundant within this unit. 

 

Relating biota to regolith: termitaria distribution 

5.1.8 Termitaria as regolith–landform attributes 

The nests which termites construct have well-defined regolith–landform affiliations in 

this region, described in Table 5.1.  In the black soil plains of the Pine Creek region, the 

termitaria allow preliminary estimates of depth of transported cover.  

 
Table 5.1 Termitaria and regolith–landform affiliations for the Adelaide River – Pine Creek region 
Species name Regolith–landform affiliations Notes on predicting estimated 

depth of transported cover 
Nasutitermes Triodiae 
(Cathedral termite) 

Alluvial depositional fans. Prefers 
colluvial/alluvial transition zones; are 
common within colluvial fan and 
sheetwash units, and sometimes thinly 
veneered weathered bedrock 
 

5–20 m depth of transported, 
weathered in situ regolith (unlike in 
the Tanami region, these mounds are 
sparse within alluvial overbank and 
flood plains, preferring the edges of 
alluvial fans and  occurring close to 
hill slope/plains boundaries) 

Drepanotermes 
rubriceps  
(Pavement mound) 

Colluvial units, and thinly-veneered rises 
and weathered bedrock 
 

0–10 m depth of transported regolith 
usually indicates well-drained soils, 
sandy soils, or shallow transported 
cover 

Amitermes/ 
Tumulitermes spp. 

Colluvial sheetwash and depression units 
Extensive across the black soil plains 
(alluvial flood plains, alluvial depressions) 
and close to low rises and hills 
 

Similar to N. Triodiae, these species 
are unwilling to build in areas of 
extensive seasonal flooding.   
2–10 m depth of transported regolith 

Nasutitermes 
graveolus/Coptotermes 
spp. (Tree termites) 

Common in the Pine Creek regio; 
Tree-nesting termites building carton-rich 
mounds along the trunks of trees;  
Prefer alluvial depression, colluvial 
sheetwash and depression areas 
 found in well-wooded areas 
 

Difficult to distinguish regolith-
thickness and species affiliations 

 

Termitaria geochemistry 
 
Methods for the termitaria sampling and geochemical analysis at this site has been 

described in chapter 2. Only the <75 µm fraction (Fraction 1) has been analysed for this 

study. The geochemical results for the transect-based sampling at the four study sites 

will be discussed separately to the sites overlying known mineralisation. Results for 

pathfinder elements have mainly been presented; however, the full dataset is available 
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in Appendix E (digital data). Correlation values were generated within Microsoft 

Excel™, using the Analysis ToolPak. A significant association between the sets of 

ranks, by calculating Spearman’s rank correlation coefficient (rs), is indicated by p = 

0.05. Anomaly threshold values have been calculated from the 95th Percentile derived 

from Excel’s Analysis ToolPak™ Descriptive Statistics function, and verified with 

IoGas summary statistics. 

 

The distribution of background versus anomalous values may be better discussed, and 

the local anomaly threshold values decided, when using this comparison of geochemical 

data, by splitting the analytical results according to whether the sample was collected 

over mineralisation or along the transect. 

5.1.9 Known mineralisation 

For all the study sites besides McKinlay, at least one sample was taken from termitaria 

located nearby exposed mineralised bedrock. When applicable, both the summary 

results and statistics are presented for each site, as well as correlation coefficients.  

Prospect –Glencoe 

At the Glencoe site, six termitaria were sampled over mineralisation, the top of the main 

pit delineating mineralisation being located at Easting 770600 and Northing 851300. 

The geochemical assay results are displayed in ArcGIS maps in Figures 5.16 to 5.18. 

These nests were constructed by N. Triodiae, T. hastilis and D. Rubriceps; a summary 

of select geochemical results and speciation is presented in Table 5.2, and statistics in 

Table 5.3.  The elements chosen effectively highlight the geochemical signature of 

mineralisation, and include Au, Ag, As, Mo, U, Ni, Cu, Pb, Sn, and Zn.  The availability 

of mounds at the site has also allowed the compiling of summary statistics for the 

geochemical results, presented in Table 5.3. Correlation values are presented in Table 

5.4, with only values of r greater than +0.75 or less than -0.75 presented.  
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Table 5.2  Summary results for key pathfinder and ore elements at the Glencoe Au-prospect, NT 
Field site GLT021 GLT022c GLT022a GLT022b GLT023a GLT023b 

Easting_UTM 770691 771212 771173 771206 771221 771244 

Northing_UTM 8513050 8512678 8512714 8512696 8512792 8512796 

Termite species D. rubriceps N. triodae D. rubriceps T. hastilis ? T. hastilis 
? 

D. rubriceps 

AuAR_ppb 279 83 148 111 392 328 

Ag_ppm -0.05 -0.05 -0.05 -0.05 0.1 0.1 

As_ppm 274 64.2 92.4 39.4 88.4 140 

Mo_ppm 0.6 0.6 0.5 0.5 0.5 0.7 

U_ppm 2.19 1.86 2.23 1.34 1.55 1.88 

Ni_ppm 14 8 8 6 36 52 

Cu_ppm 27 21 25 29 54 78 

Pb_ppm 15 11 10 9 11 14 

Sn_ppm 3.4 2.8 4.2 2.8 3.2 3.2 

Zn_ppm 46 10 16 9 11 9 

 
Table 5.3   Summary statistics for key pathfinder and ore elements at the Glencoe Au-prospect, NT 

Element Mean Standard Error Minimum Maximum 

AuAR_ppb 223.50 51.80 83.00 392.00 

Ag_ppm 0.00 0.03 -0.05 0.10 

As_ppm 116.40 34.36 39.40 274.00 

Mo_ppm 0.57 0.03 0.50 0.70 

U_ppm 1.84 0.14 1.34 2.23 

Ni_ppm 20.67 7.74 6.00 52.00 

Cu_ppm 39.00 9.15 21.00 78.00 

Pb_ppm 11.67 0.95 9.00 15.00 

Sn_ppm 3.27 0.21 2.80 4.20 

Zn_ppm 16.83 5.93 9.00 46.00 
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Table 5.4 Significant (r > +0.75, or r< -0.75) correlation values for Fraction 1 termitaria samples 
overlying mineralisation at the Glencoe Au-prospect, NT; n=6. The elements Pt, Pd, In, Sn, Te, Cr, 
and Na did not have significant r values in this study 
Elements Correlate with: 
AuAR_ppb Ag (0.83); Ni (0.82); Bi (0.84); Ce (0.87); Co (0.96) 
Ag_ppm Au (0.83),  Ni (0.95), Cu (0.93), Bi (0.99), Co (0.92) 
As_ppm Cd (0.92), Ce (0.77), Pb (0.89), Th (0.83), Ba (0.92), Tl (0.83), Mg (0.86), Nd (0.96), Y 

(0.95), Fe (0.83), Pr (0.96), Sm (0.97), La (0.96), Rb (0.93), Zn (0.91), K (0.86), S (-0.79) 
Mo_ppm Pb (0.77), V (0.78) 
U_ppm Ga (0.83), Sr (-0.96), Th (0.83), Fe (0.87), V (0.77), Al (0.88), Ca (-0.87), S (-0.75), Ti 

(0.81) 
Ni_ppm Au (082), Ag (0.95), Cu 90.98), Bi (0.97), Co (0.93) 
Cu_ppm Ag (0.93), Ni (0.98), Bi (0.95), Co (0.87)  
Bi_ppm Au (0.84), Ag 90.99), Ni (0.97), Cu (0.95), Co (0.92) 
Cd_ppm As (0.92), Th (0.86), Ba (0.94), Mg (0.95), Mn (0.76), Nd (0.86), Y (0.82), Fe (0.79), Pr 

(0.85), Sm (0.85), La (0.85), Rb (0.9), Zn (0.98), K (0.95), Ti (0.8) 
Ce_ppm Au (0.87), As (0.77), Co (0.86), Pb (0.88), Ba (0.75), Nd (0.89), Y (0.91), Pr (0.9), Sm 

(0.9), La (0.9), S (-0.78) 
Co_ppm Au (0.96), Ag (0.92), Ni (0.93), Cu (0.87), Bi (0.92), Ce (0.86) 
Ga_ppm U (0.83), Th (0.89), Mg (0.78), Fe (0.89), Al (0.92), K (0.75), Ti (0.95) 
Pb_ppm As (0.89), Mo (0.77), Ce (0.88), B (0.77), Nd (0.9), Y (0.91), Pr (0.91), Sm (0.92), La 

(0.91), S (-0.82) 
Sr_ppm U (-0.96), Th (-0.77), Fe (-0.88), V (-0.84), Al (-0.78), Ca (0.92), S (0.82) 
Th_ppm U (0.83), Th (0.89), Mg (0.78), Fe (0.89), Al (0.92), K (0.75), Ti (0.95) 
Ba_ppm As  (0.92), Cd (0.94), Ce (0.75), Pb 90.77), Tl (0.81), Mg (0.81), Nd (0.95), Y (0.92), Pr 

(0.94), Sm (0.94), La (0.95), Rb (0.92), Zn (0.9), K (0.84) 
Tl_ppm As (0.83), Ba (0.81), Mg (0.76), Nd (0.82), Y (0.8), Pr (0.82), Sm (0.81), La (0.81), Rb 

(0.96), Cr (0.8), Zn (0.8), K (0.8) 
Mg_percent As (0.86), Cd (0.95), Ga (0.78), Th (0.96), Ba (0.81), Tl 90.76), Mn (0.83), Fe (0.86), Sm 

(0.88), Zn (0.98), Al (0.91), K (0.99), Ti (0.93) 
Mn_ppm Cd (0.76), Mg (0.83), Zn (0.8), K (0.86), Ti (0.76) 
Nd_ppm As (0.96), Cd (0.86), Ce (0.89), Pb (0.9), Ba (0.95), Tl (0.82), Y(1), Pr (1), Sm (1), La (1), 

Rb (0.91), Cr (0.83), S (-0.75) 
Y_ppm As (0.95), Cd (0.82)Ce (0.91), Pb (0.91), Ba (0.92), Tl (0.8), Nd (1), Pr (1), Sm (1), La 

(1), Rb (0.89), Zn (0.78), S (-0.79) 
Fe_percent As (0.83), U (0.87), Cd (0.79), Ga (0.89), Sr (-0.88), Th (0.94), Mg (0.86), V (0.82), Zn 

(0.83), Al (0.89), K (0.83), Ti (0.92) 
Pr_ppm As (0.96), Cd (0.85), Ce (0.9), Pb (0.91), Ba (0.94), Tl (0.82), Nd (1), Y (1), Sm (1), La 

(1), Rb (0.9), Zn (0.81), S (-0.77) 
Sm_ppm As (0.97), Cd (0.85), Ce (0.9), Pb (0.91), Ba (0.94), Tl (0.82), Nd (1), Y(1), Sm (1), La 

(1), Rb (0.9), Zn (0.81); S (-0.78) 
La_ppm As (0.96), Cd (0.85), Ce 90.9), Pb (0.91), Ba 90.95), Tl (0.81), Nd (1), Y (1), Pr (1), Sm 

(1), Rb (0.9), Zn (0.81), S (-0.75) 
Rb_ppm As (0.93), Cd (0.9), Th (0.82), Ba (0.92), Tl (0.96), Mg (0.88), Nd (0.91), Y (0.89), Pr 

(0.9), Sm (0.9), La (0.9), Zn (0.93), K (0.9) 
V_ppm Mo (0.78), U (0.77), Sr (-0.84), Fe (0.82), Na (-0.79) 
Zn_ppm As (0.91), Cd (0.98), Th 90.92), Ba (0.9), Tl 90.8), Mg 90.98), Mn (0.8), Nd (0.83), Y 

(0.78), Fe (0.83), Pr (0.81), Sm (0.81), La (0.81), Rb (0.93), Al (0.83), K (0.99), Ti (0.86) 
Al_percent U (0.88), Ga (0.92), Sr (-0.78), Th (0.97), Mg (0.91), Fe 90.89), Zn (0.83), K (0.89), Ti 

(0.97) 
Ca_percent U (-0.87), Sr (0.92), V (-0.79), S (0.93) 
K_ppm As (0.86), Cd (0.95), Ga (0.75), Th (0.95), Ba 90.84), Tl 90.8), Mg 90.99), Fe 90.83), Rb 

90.9), Zn (0.99), Al 90.89), Ti (0.91) 
Sppm As (-0.79), U (-0.75), Ce (-0.78), Pb (-0.82), Sr (-0.82), Sr (0.82), Nd (-0.75), Y (-0.79), Pr 

(-0.77), Sm (-0.78), La (-0.75), Ca (0.93) 
Ti_ppm U (0.81), Cd (0.8), Ga (0.95), Th (0.98), Mg (0.93), Mn (0.76), Fe 90.92), Zn (0.86), Al 

(0.97), K (0.91) 
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Figure 5.16 Fraction 1 (< 75 µm grain-size) geochemical results for termitaria samples collected 
proximal to mineralised bedrock at Glencoe Au-prospect, NT, for the elements Au, As, Mo and U; 
n=6.  
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Figure 5.17 Fraction 1 (< 75 µm grain-size) geochemical results for termitaria samples collected 
proximal to mineralised bedrock at Glencoe Au-prospect, NT, for the elements Ni, Cu, Pb and Sn; 
n=6.  
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Figure 5.18 Fraction 1 (< 75 µm grain-size) geochemical results for termitaria samples collected 
proximal to mineralised bedrock at Glencoe Au-prospect, NT, for the element Zn;  n=6. 

Prospect – John’s Hill 

The John’s Hill prospect site was populated by only D. rubriceps mounds; therefore 

only one termitaria was sampled for this study, over mineralisation. A summary of 

select geochemical results are presented in Table 5.5.  The elements chosen effectively 

highlight the geochemical signature of mineralisation, and include Au, Ag, As, Mo, U, 

Ni, Cu, Pb, Sn, and Zn. 

 
Table 5.5  Summary results for key pathfinder and ore elements at the John’s Hill Au-prospect, NT 

Field site JHT013

Easting_UTM 754577 

Northing_UTM 8546596 

AuAR_ppb 450 

Ag_ppm -0.05 

As_ppm 97.6 

Mo_ppm 0.3 

U_ppm 0.93 

Ni_ppm 6 

Cu_ppm 19 

Pb_ppm 7 

Sn_ppm 0.6 

Zn_ppm 5 
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Prospect – Great Northern 

The Great Northern study site proximal to mineralisation was populated by both D. 

rubriceps and N. triodiae mounds. The exposed costeans, containing some 

mineralisation, is oriented E-W south of the two termitaria samples, at the Easting 

762700 and Northing 8539539. Samples were collected of the outer nest wall material 

from mounds of each species near a costean which exposed mineralised bedrock, and a 

summary of select geochemical results from these mounds is presented in Table 5.6.  

The elements chosen effectively highlight the geochemical signature of mineralisation, 

and include Au, Ag, As, Mo, U, Ni, Cu, Pb, Sn, and Zn.  Table 5.7 outlines the 

significant correlations for samples at the Great Northern study site. Geochemical maps 

of selected elements are displayed in Figures 5.19 and 5.20.  

 
Table 5.6  Summary results for key pathfinder and ore elements at the Great Northern Au-
prospect, NT 

Field site GNT025a GNT025b 

Easting_UTM 762721 762721 

Northing_UTM 8539541 8539541 

Termite species D. rubriceps N. Triodiae 

AuAR_ppb 5 8 

Ag_ppm -0.05 -0.05 

As_ppm 46.8 15.2 

Mo_ppm 0.3 0.3 

U_ppm 0.74 0.94 

Ni_ppm 8 18 

Cu_ppm 28 29 

Pb_ppm 6 4 

Sn_ppm 0.6 0.6 

Zn_ppm 5 8 
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Table 5.7  Significant (r > +0.75, or r< -0.75) correlation values for Fraction 1 termitaria samples 
overlying mineralisation at Great Northern Au-prospect, NT; n=2. The elements Pt, Pd, Ag, Cd, 
Ce, Te, and Ti did not have significant r values in this study 
Elements Correlate with: 

AuAR_ppb As (0.99); Ga (-0.85); In (-0.99); Th (-0.77); Fe (-0.88); Rb (-0.77); Cr (-0.86); Al (-0.81); S 
(-0.81) 

As_ppm Au (0.99), U (-0.81), Ga (-0.9), In (-1), Th (-0.83), Rb (-0.83), V (-0.77), Cr (-0.9), Al (-
0.87), Ca (-0.78), S (-0.86) 

Mo_ppm U (0.99), Cu (-1), Ce (-1), Ga (0.95), In (0.76), Pb (0.98), Sn (1), Sr (1), Th (0.98), Tl (1), 
Mn (0.99), Nd (-1), Pr (-1), Sm (-1), La (-1), Rb (0.98), V (1), Cr (0.94), Al (0.97), Ca (1), 
Na (1), K (-0.8), S (0.97) 

U_ppm As (-0.81), Mo (0.99), Cu (-0.98), Ce (-0.97), Ga (0.98), In (0.84), Pb (0.94), Sn (0.99), Sr 
(1), Th (1), Tl (0.99), Mn (1), Nd (-0.98), Pr (-0.98), Sm (-0.97), La (-0.99), Rb  (1), V (1), 
Cr (0.98), Al (0.99), Ca (1), Na (0.99), S (0.99) 

Ni_ppm Bi (-0.99), Co (0.99), Pb  (-0.78), Ba (0.93), Mg (0.99), Zn (1), K (0.97) 

Cu_ppm Mo (1), U (-0.98), Ce (1), Ga (-0.93), Pb (-0.99), Sn (-1), Sr (-0.99), Th (-0.97), Tl (-1), Mn 
(-0.98), Nd (1), Pr (1), Sm (1), La (1), Rb (-0.97), V (-0.99), Cr (-0.92), Al (-0.95), Ca (-
0.99), Na (-1), K (0.84), S (-0.95)  

Bi_ppm Ni (-0.99), Co (-1), Ba (-0.98), Mg (-1), Y (-0.95), Zn (-0.97), K (-0.92) 

Co_ppm Ni (0.99), Bi (-1), Ba (0.98), Mg (1), Y (0.95), Zn (0.97), K (0.92) 

Ga_ppm Au (-0.85), As (-0.9), Mo (-0.95), U (0.98), Cu (-0.93), Ce (-0.92), In (0.92), Pb (0.86), Sn 
(0.95), Sr (0.96), Th (0.99), Tl (0.95), Mn (0.98), Nd (-0.94), Pr (-0.93), Sm (-0.92), La (-
0.96), Rb (0.99), V (0.97), Cr (1), Al (1), Ca (0.97), Na (0.95), S (1) 

  

Elements Correlate with: 

In_ppm Au (-0.99), As (-1), Mo (0.76), U (0.84), Ga 90.92), Sn (0.76), Sr (0.79), Th (0.86), Tl 
(0.76), Fe (0.79), La (-0.77), Rb (0.86), V (0.8), Cr (0.93), Al (0.9), Ca (0.81), Na (0.76), S 
(0.89) 

Pb_ppm Mo (0.98), U (0.94), Ni (-0.78), Cu (-0.99), Ce (-0.99), Ga (0.86), Sn (0.98), Sr (0.97), Th 
(0.92), Tl (0.98), Mn (0.95), Nd (-0.98), Pr (-0.99), Sm (-0.99), La (-0.97),  Rb (0.92), V 
(0.96), Cr (0.85), Zn (-0.83), Al (0.89), Ca (0.95), Na (0.98), K (-0.91), S (0.9) 

Sn_ppm Mo (1), U (0.99), Cu (-1), Ce (-1), Ga (0.95), In (0.76), Pb (0.98), Sr (1), Th (0.98), Tl (1), 
Mn (0.99), Nd (-1), Pr (-1), Sm (-1), La (-1), rb (0.98), V (1), Cr (0.94), Al (0.97), Ca (1), Na 
(1), K (-0.8), S (0.97) 

Sr_ppm Mo (1), U (1), Cu (-0.99), Ce (-0.99), Ga (0.96), In (0.79), Pb (0.97), Sn (1), Th (0.99), Tl 
(1), Mn (0.99), Nd (-1), Pr (-1), Sm (-0.99), La (-1), Rb (0.99), V (1), Cr (0.96), Al 90.98), 
Ca (1), Na 91), K (-0.77), S (0.98) 

Th_ppm Au (-0.77), As (-0.83), Mo (0.98), U (1), Cu (-0.97), Ce (-0.96), Ga (0.99), In 90.86), Pb 
(0.92), Sn (0.98), Sr (0.99), Tl (0.98), Mn (1), Nd (-0.98), Pr (-0.97), Sm (-0.96), La (-0.99), 
Rb (1), V (0.99), Cr (0.99), Al (1), Ca (1), Na (0.98), S (1) 

Ba_ppm Ni (0.93), Bi (-0.98), Co (0.98), Mg (0.98), Y (1), Fe (0.88), Zn (0.89) 

Tl_ppm Mo (1), U (0.99), Cu (-1), Ce (-1), Ga (0.95), In (0.76), Pb (0.98), Sn (1), Sr (1), Th (0.98), 
Mn (0.99), Nd (-1), Pr (-1), Sm (-1), La (-1), rb (0.98), V (1), Cr (0.98), Al (0.99), Ca (0.1), 
Na (0.99), S (0.99) 

Mg_percent Ni (0.99), Bi (-1), Co 91), Ba 90.98), Y (0.95), Zn (0.97), K (0.92) 

Mn_ppm As (-0.79), Mo (0.99), U (1), Cu (-0.98), Ce (-0.98), Ga (0.98), In (0.82), Pb (0.95), Sn 
(0.99), Sr (1), Th (1), Tl (0.99), Nd (-0.99), Pr (-0.99), Sm (-0.98), La (-1), Rb (1), V(1), Cr 
(0.98), Al (0.99), Ca (1), Na (0.99), S (0.99) 

Nd_ppm Mo 9-1), U (-0.98), Cu (1), Ce (1), Ga (-0.94), Pb (-0.98), Sn (-1),Sr (-1), Th (-0.98), Tl (-1), 
Mn (-0.99), Pr (1), Sm(1), La (1), Rb (-0.98), V (-0.99), Cr (-0.93), Zn (-0.96), Ca (-0.99), 
Na (-1), K (0.82), S (-0.96) 

Y_ppm Ni (0.89), Bi (-0.95), Co (0.95), Ba (1), Mg (0.95), Fe 90.92), Zn (0.85) 

Fe_percent Au (-0.88), As (-0.83), In (0.79), Ba 90.88), Y (0.92) 

Pr_ppm Mo (-1), U (-0.98), Cu (1), Ce (1), Ga (-0.93), Pb (-0.99), Sn (-1), Sr (-1), Th (-0.97), Tl (-1), 
Mn (-0.99), Nd (1), Sm (1), La (1), Rb (-0.97). V (-0.99), Cr (-0.93), Al 9-0.96), Ca (-0.99), 
Na (-1), K (0.83), S (-0.96) 

Sm_ppm Mo (-1), U (-0.97), Cu (1), Ce (1), Ga (-0.92), Pb (-0.99), Sn (-1), Sr (-0.99), Th (-0.96), Tl 
(-1), Mn (-0.98), Nd (1), Pr (1), La (0.99), Rb (-0.96), V (-0.99), Cr (-0.91), Zn (0.75), Al (-
0.94), Ca (-0.98), Na (-1), Ka (0.85), S (-0.95) 

La_ppm Mo (-1), U (-0.99), Cu (1), Ce (0.99), Ga (-0.96), In (-0.77), Pb (-0.97), Sn (-1), Sr (-1), Th 
(-0.99), Tl (-1), Mn (-1), Nd (1), Pr (1), Sm (0.99), Rb (-0.99), V (-1), Cr (-0.95), Al (-0.97), 
Ca (-1), Na (-1), K (0.79), S (-0.98) 
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Elements Correlate with: 

Rb_ppm Au (-0.77), As (-0.83), Mo (0.98), U (1), Cu (-0.97), Ce (-0.96), Ga (0.99), In (0.86), Pb 
(0.92), Sn (0.98), Sr (0.99), Tl (0.98), Mn (1), Nd (-0.98), Pr (-0.97), Sm (-0.96), La (-0.99), 
Rb (1), V (0.99), Cr (0.99), Al (1), Ca (1), Na (0.98), S (1) 

V_ppm As (-0.77), Mo (1), U (10, Cu (-0.99), Ce (-0.99), Ga (0.97), In (0.8), Pb (0.96), Sn (1), Sr 
(1), Th (0.99), Tl (1), Mn (1), Nd (-0.99), Pr (-0.99), Sm (-0.99), La (-1), Rb (0.99), Cr 
(0.97), Al 90.98), Ca (1), Na (1), K (-0.76), S (0.99) 

Cr_ppm Au (-0.86), As (-0.9), Mo (0.94), U (0.98), Cu (-0.92), Ce (-0.91), Ga (1), In (0.93), Pb 
(0.85), Sn (0.94), Sr (0.96), Th (0.99), Tl (0.94), Mn (0.98), Nd (-0.93), Pr (-0.93), Sm (-
0.91), La (-0.95), Rb (0.99), V (0.97), Al (1), Ca (0.97), Na (0.94), S (1) 

Zn_ppm Ni (1), Bi (-0.97), Ce (0.75), Co (0.97), Pb (-0.83), Ba (0.89), Mg (0.97), Y (0.85), Sm 
(0.75), K (0.99),  

Al_percent Au (-0.81), As (-0.87), Mo (0.97), U (0.99), Cu (-0.95), Ce (-0.94), Ga (1), In (0.9), Pb 
(0.89), Sn (0.97), Sr (0.98), Th (1), Tl (0.97), Mn (0.99), Nd (-0.96), Pr (-0.96), Sm (-0.94), 
La (-0.97), Rb (1), V (0.98), Cr (1), Ca (0.99), Na (0.97), S (1) 

Ca_percent As (-0.78), Mo (1), U (10, Cu (-0.99), Ce (-0.98), Ga (-0.97), In (0.81), Pb (0.95), Sn (1), Sr 
(1), Th (1), Tl (1), Mn (1), Nd (-0.99), Pr (-0.99), Sm (-0.98), La (-1), Rb (1), V (1), Cr 
(0.97), Al (0.99), Na (1), S (0.99) 

Na_ppm Mo (1), U (0.99), Cu (-1), Ce (-1), Ga (0.95), In (0.76), Pb (0.98), Sn (1), Sr (1), Th (0.98), 
Tl (1), Mn (0.99), Nd (-1), Pr 9-1), Sm (-1), La (-1), Rb (0.98), V (1), Cr (0.94), Al (0.97), Ca 
(1), K (-0.8), S (0.97) 

Kppm Mo (-0.8), Ni (0.97), Cu (0.84), Bi (-0.92), Ce (0.85), Co (0.92), Pb (-0.91), Sn (-0.8), Sr (-
0.77), Ba (0.81), Tl (-.8), Mg (0.92), Nd (0.82), Pr (0.83), Sm (0.85), La (0.79), V (-0.76), 
Zn (0.99),  Na (-0.8), S (0.97) 

S_ppm Au (-0.81), As (-0.86), Mo (0.97), U (0.99), Cu (-0.95), Ce (-0.95), Ga (1), In (0.89), Pb 
(0.9), Sn (0.97), Sr (0.98), Th (1), Tl (0.97), Mn (0.99), Nd (-0.96), Pr (-0.96), Sm (-0.95), 
La (-0.98), Rb (1), V (0.99), Cr (1), Al (1), Ca (0.99), Na (0.97) 

 

 
Figure  5.19 Fraction 1 (< 75 µm grain-size) geochemical results for two termitaria samples 
collected proximal to mineralised bedrock at Great Northern Au-prospect, NT, for the elements 
Au, As, Mo and U; n=2 
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Figure 5.20 Fraction 1 (< 75 µm grain-size) geochemical results for two termitaria samples collected 
proximal to mineralised bedrock at Great Northern Au-prospect, NT, for the elements Ni, Cu, Pb, 
Sn and Zn;  n=2 

Prospect – Great Western 

The Great Western study site was relatively sparse in termite mound populations; 

however, a sample was taken from a mound which may be either a Coptotermes spp. or 

N. graveolus nest, near a costean which exposed mineralised bedrock. Table 5.8 

presents a summary of select geochemical results from this mound. The elements 

chosen effectively highlight the geochemical signature of mineralisation, and include 

Au, Ag, As, Mo, U, Ni, Cu, Pb, Sn, and Zn.   
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Table 5.8 Summary results for key pathfinder and ore elements  
at the Great Western Au-Prospect, NT 

Field site GWT001

Easting_UTM 759952 

Northing_UTM 8542930 

AuAR_ppb 268 

Ag_ppm -0.05 

As_ppm 44.2 

Mo_ppm 0.4 

U_ppm 0.75 

Ni_ppm 4 

Cu_ppm 15 

Pb_ppm 4 

Sn_ppm 0.6 

Zn_ppm 30 

 

5.1.10 Transect sampling results 

The results will be discussed with particular reference to maximum, minimum and 

average values, plus correlation coefficients, all of which have been generated using 

Excel’s Data Analysis™ software. Anomaly threshold values have been taken from 

IoGas summary statistics. 

Prospect – Glencoe 

The statistics of geochemical results for the 35 Fraction 1 termitaria samples at Glencoe 

are summarised in Table 5.9 and presented in Figs 5.21 to 5.23. These transect samples 

were taken approximately 800 m E of the main pit.  Included in the summary statistics 

are mean and standard deviations, and minimum, maximum and anomaly threshold 

values. Correlation values are presented in Table 5.10, with only values of r greather 

than +0.75 or less than -0.75 presented. Mounds constructed by a number of species 

were sampled at Glencoe, with full speciation and geochemical data included in 

Appendix E.  
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Table 5.9  Summary statistics for key pathfinder and ore elements along the sampling transect for 
Fraction 1 termitaria samples at the Glencoe Au-prospect, NT; n=35 

Element Mean Standard 
deviation 

Minimum  Maximum 

AuAR_ppb 6.56 4.30 2.00 16.00 

Ag_ppm na na na na 

As_ppm 17.50 15.92 0.60 62.00 

Mo_ppm 0.75 0.27 0.30 1.40 

U_ppm 1.80 0.36 1.21 2.85 

Ni_ppm 8.63 2.43 4.00 16.00 

Cu_ppm 10.44 3.32 6.00 27.00 

Pb_ppm 11.12 1.98 8.00 18.00 

Sn_ppm 2.09 0.93 0.60 5.80 

Zn_ppm 11.07 3.74 5.00 20.00 

 
Table 5.10  Significant (r > +0.75, or r< -0.75) correlation values for Fraction 1 termitaria 
samples at the Glencoe Au-prospect, NT. The elements Pt, Pd, Ag, Cd, Co, Pb, Ba, Te, Mn, 
Cr, Na and S did not have significant r values in this study; n=35 

Element Correlates with: 
AuAR_ppb As (0.83), Sn (0.77) 
As_ppm Au (0.83), Mo (0.86) 
Mo_ppm As (0.86) 
U_ppm Ga (0.77) 
Ni_ppm Fe (0.78) Al (0.77) 
Cu_ppm Bi (0.87) 
Bi_ppm Cu (0.87), Sn (0.85), Tl (0.76) 
Ce_ppm Nd (0.78), Y (0.76), Pr (0.75), Sm (0.77) 
Ga_ppm U (0.77), In (0.82), V (0.83), Al (0.95) 
Sn_ppm Au (0.77), Bi (0.85) 
Sr_ppm Ca (0.99) 
Th_ppm Al (0.75) 
Tl_ppm Bi (0.76), Rb (0.81), Ti (0.81) 
Mg_percent Zn (0.77), K (0.82), Ti (0.8) 
Nd_ppm Ce (0.78), Y (0.95), Pr (1), Sm (1), La (0.99) 
Y_ppm Ce (0.76), Nd (0.95), Pr  (0.95), Sm (0.95), La (0.94) 
Fe_percent Ni (0.78), V (0.8), Al (0.77) 
Pr_ppm Ce (0.75), Nd (1), Y (0.95), Sm (1), La (0.99) 
Sm_ppm Ce (0.77), Nd (1), Y (0.95), Pr (10, La (0.99) 
La_ppm Nd (0.99), Y (0.94), Pr (0.99), Sm (0.99) 
Rb_ppm Tl (0.81) 
V_ppm Ga (0.83), Fe (0.8), Al (0.83) 
Zn_ppm Mg (0.77) 
Al_percent Ni (0.77), Ga (0.95), Th (0.75), Fe (0.77), V (0.83),  
Ca_percent Sr (0.99) 
K_ppm Mg (0.82), Ti (0.79) 
Ti_ppm Tl (0.81), Mg (0.8), K (0.79) 
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Figure 5.21 Fraction 1 (< 75 µm grain-size) geochemical results for termitaria samples collected at 
Glencoe Au-prospect, NT, for the elements Au, As, Mo, and U;  n=35 
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Figure 5.22 Fraction 1 (< 75 µm grain-size) geochemical results for termitaria samples collected at 
Glencoe Au-prospect, NT, for the elements Ni, Cu, Pb and Sn; n=35 
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Figure 5.23 Fraction 1 (< 75 µm grain-size) geochemical results for termitaria samples collected at 
Glencoe Au-prospect, NT, for the element Zn; n=35 

Prospect – John’s Hill 

The statistics of geochemical results for the 11 Fraction 1 termitaria samples at John’s 

Hill along the sampling transect are summarised in Table 5.11 and presented in Figures 

5.24 to 5.26. The transect was located approximately 600 m N of mineralisation. 

Included in the summary statistics are mean and standard deviations, and minimum, 

maximum and anomaly threshold values. Samples were taken from soil as well as small, 

recently constructed termitaria, with full sampling and geochemical data included in 

Appendix E. Correlation values are presented in Table 5.12, with only values of r 

greater than +0.75 or less than -0.75 presented. 

 
Table 5.11 Summary statistics for key pathfinder and ore elements along the sampling transect for 
Fraction 1 termitaria samples at the John’s Hill Au-prospect, NT; n=11 

Element Mean Standard 
deviation 

Minimum Maximum 

AuAR_ppb 11.08 6.63 1.00 24.00 

Ag_ppm na na na na 

As_ppm 7.03 3.08 1.60 9.80 

Mo_ppm 0.32 0.12 0.10 0.60 

U_ppm 1.99 0.34 1.39 2.45 

Ni_ppm 5.67 2.53 -2.00 8.00 

Cu_ppm 11.75 2.73 4.00 14.00 

Pb_ppm 11.25 1.82 7.00 14.00 

Sn_ppm 0.88 0.16 0.60 1.20 

Zn_ppm 8.75 2.73 4.00 12.00 
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Table 5.12 Significant (r > +0.75, or r< -0.75) correlation values for Fraction 1 termitaria samples 
at the John’s Hill Au-prospect, NT. The elements Pt, Pd, Ag, Cd, Te, Na ad Ti did not have 
significant r values in this study; n=11 
 Element Correlates with: 

AuAR_ppb Sr (0.91), Mg (0.8); Mn (0.81), Zn (0.8), Ca (0.81), S (0.8) 

As_ppm Cu (0.82), Ce (0.77), Sr (0.78), Ba (0.79), Mg (0.86), Nd (0.75), Fe (0.81), Pr (0.76), La 
(0.77) 

Mo_ppm Cu (0.77), Fe (0.82) 

U_ppm Bi (0.79), Ga (0.96), In (0.81), Pb (0.89), Sn (0.75), Th (0.77), Tl (0.87), Y (0.8), Rb 
(0.78), V (0.86), Al (0.93) 

Ni_ppm Cu (0.91), Ce (0.75), Co (0.89), Pb (0.77) 

Cu_ppm As (0.82), Mo (0.77), Ni (0.91), Ce (0.90, Co (0.95), Ba (0.88), Nd (0.89), Y (0.85), Fe 
(0.86), Pr (0.88), Sm (0.88), La (0.87) 

Bi_ppm U (0.79), Ga (0.77), In (0.81), V (0.86) 

Ce_ppm As (0.77), Ni (0.75), Cu (0.9), Co (0.8), Ba (0.95), Nd (0.99), Y (0.92), Pr (0.99), Sm 
(0.99), La (0.99), Rb (0.78) 

Co_ppm Ni (0.89), Cu (0.95), Ce (0.8), Nd (0.75), Fe (0.77) 

Ga_ppm U (0.96), Bi (0.77), In (0.88), Pb (0.95), Sn 90.8), Th (0.89), Tl (0.95), Y (0.75), Rb 
(0.78), V (0.87), Al (0.99) 

In_ppm U (0.81), Bi (0.81), Ga (0.88), Pb (0.85), Sn (0.91), Th (0.91), Th (0.83), Tl (0.9), V 
(0.89), Al (0.87) 

Pb_ppm U (0.89), Ni (0.77), Ga (0.95), In (0.85), Th (0.89), Tl (0.89), V (0.81), Al (0.92) 

Sn_ppm U (0.75), Ga (0.8), In (0.91), Th (0.83), Tl (0.89), V (0.83), Cr (0.76), Al (0.81) 

Sr_ppm Au (0.91), As (0.78), Ba (0.82), Mg (0.85), Mn (0.92), Zn (0.8), Ca (0.95), S (0.88) 

Th_ppm U (0.77), Ga (0.89), In (0.83), Pb (0.89), Sn (0.83), Tl (0.96), Al (0.92 

Ba_ppm As (0.79), Cu 90.88), Ce (0.95), Sr (0.82), Nd (0.97), Y (0.86), Pr (0.97), Sm (0.95), La 
(0.96), Rb (0.79), K (0.81) 

Tl_ppm U (0.87), Ga (0.95), In (0.9), Pb (0.89), Sn (0.89), Th (0.96) ,V (0.79), Al (0.97),  

Mg_percent Au (0.8), As (0.86), Sr (0.85), Mn (0.81), Zn (0.88) 

Mn_ppm Au (0.81), Sr (0.92), Mg (0.81), Ca (0.82), S (0.9) 

Nd_ppm As (0.75), Ni (0.76), Cu (0.89), Ce (0.99), Co (0.75), Ba (0.97), Y (0.95), Pr (1), Sm (1), 
La (0.99), Rb (0.84); K (0.76) 

Y_ppm U (0.8), Ni (0.79), Cu (0.85), Ce (0.92), Ga (0.75), Ba (0.86), Nd (0.95), Pr (0.93), Sm 
(0.96), La (0.92), Rb (0.88) 

Fe_percent As (0.81), Mo (0.82), Ni (0.79), Cu (0.86), Co (0.77) 

Pr_ppm As (0.76), Cu 90.88), Ce (0.99), Ba (0.97), Nd (1), Y (0.93), Sm (1), La (1), Rb (0.82), K 
(0.76) 

Sm_ppm Ni (0.76), Cu (0.88), Ce (0.99), Ba (0.95), Nd (1), Y (0.96), Pr 1), La (0.99), Rb (0.86), K 
(0.76) 

La_ppm As (0.77), Cu (0.87), Ce (0.99), Ba 90.96), Nd (0.99), Y (0.92), Pr (1), Sm (0.99), Rb 
(0.8), K (0.75) 

Rb_ppm U (0.78), Ce (0.78), Ga (0.78), Ba (0.79), Nd (0.84), Y (0.88), Pr (0.82), Sm (0.86), La 
(0.8), Al (0.82) 

V_ppm U (0.86), Bi (0.86), Ga (0.87), In (0.89), Pb (0.81), Sn (0.83), Tl (0.79), Cr (0.76), Al 
(0.82) 

Cr_ppm Sn (0.76), V (0.76) 

Zn_ppm Au (0.8), Sr (0.8), Mg (0.88), Ca (0.76) 

Al_percent U (0.93), Ga 90.99), In (0.87), Pb (0.92), Sn (0.81), Th (0.92), Tl (0.97), Rb (0.82), V 
(0.82) 

Ca_percent Au (0.81), Sr (0.95), Mn (0.82), Zn (0.76), S(0.81) 

Kppm Ba (0.81), Nd (0.76), Pr 90.76), Sm (0.76), La (0.75), S (0.79) 

Sppm Au (0.8), Sr (0.88), Mn (0.9), Ca (0.81), K (0.79) 
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Figure 5.24 Fraction 1 (< 75 µm grain-size) geochemical results for termitaria samples 
collected at John’s Hill Au-prospect, NT, for the elements Au, As and Mo; n=11 
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Figure 5.25 Fraction 1 (< 75 µm grain-size) geochemical results for termitaria samples 
collected at John’s Hill Au-prospect, NT, for the elements U, Ni and Cu; n=11 
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Figure 5.26  Fraction 1 (< 75 µm grain-size) geochemical results for termitaria samples 
collected at John’s Hill Prospect, NT, for the elements Pb, Sn and Zn; n=11 
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Prospect – Great Northern 

The statistics of geochemical results for the 26 Fraction 1 termitaria samples at Great 

Northern are summarised in Table 5.13 and presented in Figures 5.27 to 5.29. The Great 

Northern transect was located 120 m N of the edge of the main mineralisation. Included 

in the summary statistics are mean and standard deviations, and minimum, maximum 

and anomaly threshold values. Mounds constructed by a number of species were 

sampled Great Northern, with full speciation and geochemical data included in 

Appendix E. Correlation values are presented in Table 5.14, with only values of r 

greater than +0.75 or less than -0.75 presented. 

 
Table 5.13  Summary statistics for key pathfinder and ore elements along the sampling 
transect for Fraction 1 termitaria samples at the Great Northern Au-Prospect, NT; n=26 

Element Mean Standard 
deviation 

Minimum Maximum 

AuAR_ppb 3.30 1.59 2.00 8.00 

Ag_ppm na na nan na 

As_ppm 4.45 2.41 2.00 13.00 

Mo_ppm 0.55 0.09 0.40 0.70 

U_ppm 1.78 0.36 1.14 2.53 

Ni_ppm 5.26 0.98 4.00 6.00 

Cu_ppm 12.59 2.29 8.00 17.00 

Pb_ppm 13.37 1.74 11.00 18.00 

Sn_ppm 1.79 0.30 1.20 2.40 

Zn_ppm 4.00 0.73 3.00 5.00 
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 Table 5.14  Significant (r > +0.75, or r< -0.75) correlation values for Fraction 1 termitaria 
samples at the Glencoe Au-deposit, NT. The elements Pt, Pd, Ag, Mo, Cd, Co, Te, Mg, Rb, 
Zn, Na, K and Ti did not have significant r values in this study; n=26 

Element Correlates with:

AuAR_ppb As (0.78) 

As_ppm Au (0.78) 

U_ppm Cu (0.87), Ga (0.78), Sn (0.77), Th (0.88), V (0.81) 

Ni_ppm Ga (0.76), Al (0.77) 

Cu_ppm U (0.87), Th (0.8) 

Bi_ppm Pb (0.76) 

Ce_ppm Ba (0.78), Nd (0.94), Y (0.95), Pr (0.95), Sm (0.96), La (0.93) 

Ga_ppm U (0.78), Ni (0.76), In (0.79), Sn (0.94), Th (0.76), Tl (0.89), V 
(0.8), Al (0.97) 

In_ppm Ga (0.79), Sn (0.78), V (0.8) 

Pb_ppm Bi (0.76) 

Sn_ppm U (0.77), Ga (094), In (0.78), Tl (0.83), V (0.84), Al (0.93) 

Sr_ppm Ca (0.94), S (0.78) 

Th_ppm U (0.88), CU (0.8), Ga (0.76) 

Ba_ppm Ce (0.78), Nd (0.87), Y (0.83), Pr (0.88), Sm (0.87), La (0.87) 

Tl_ppm Ga (0.89), Sn (0.83), Al (0.93) 

Mn_ppm S (0.77) 

Nd_ppm Ce (0.94), Ba (0.87), Y (0.97), Pr (0.99), Sm (0.99), La (0.97) 

Y_ppm Ce (0.95), Ba (0.83), Nd (0.97), Pr (0.98), Sm (0.98), La (0.96) 

Fe_percent V (0.86) 

Pr_ppm Ce (0.95), Ba (0.88), Nd (0.99), Y (0.98), Sm (0.99), La (0.98) 

Sm_ppm Ce (0.96), Ba (0.87), Nd (0.99), Y (0.98), Pr (0.99), La (0.97) 

La_ppm Ce (0.93), Ba (0.87), Nd (0.97), Y (0.96), Pr (0.98), Sm (0.97) 

V_ppm U (0.81), Ga (0.8), In (0.8), Sn (0.84), Fe (0.86), Cr (0.8), Al 
(0.78) 

Cr_ppm V (0.8), Al (0.78) 

Al_percent Ni (0.77), Ga (0.97), Sn (0.93), Tl (0.93), V (0.78) 

Ca_percent Sr (0.94), S (0.81) 

S_ppm Sr (0.78). Mn (0.77), Ca (0.81) 
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Figure 5.27  Fraction 1 (< 75 µm grain-size) geochemical results for termitaria samples 
collected at Great Northern Au-prospect, NT, for the elements Au, As and Mo; n=26 
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Figure 5.28 Fraction 1 (< 75 µm grain-size) geochemical results for termitaria samples 
collected at Great Northern Au-prospect, NT, for the elements U, Ni and Cu; n=26 
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Figure 5.29  Fraction 1 (< 75 µm grain-size) geochemical results for termitaria samples 
collected at Great Northern Au-prospect, NT, for the elements Pb, Sn and Zn; n=26 
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Prospect – McKinlay 

The statistics of geochemical results for the 22 Fraction 1 termitaria samples at 

McKinlay are summarised in Table 5.15 and presented in Figures 5.30 to 5.32. Included 

in the summary statistics are mean and standard deviations, and minimum, maximum 

and anomaly threshold values. Samples were collected from a number of different 

mounds constructed by a several species at McKinlay, with full speciation and 

geochemical data included in Appendix E. Correlation values are presented in Table 

5.16, with only values of r greater than +0.75 or less than -0.75 presented. 

 
Table 5.15  Summary statistics for key pathfinder and ore elements along the sampling 
transect for Fraction 1 termitaria samples at the McKinlay Au-Prospect, NT; n=22 

Element Mean Standard 
deviation 

Minimum  Maximum 

AuAR_ppb 7.25 6.26 2.00 28.00 

Ag_ppm 0.03 0.05 -0.05 0.10 

As_ppm 9.65 4.46 3.40 20.20 

Mo_ppm 0.55 0.17 0.30 0.90 

U_ppm 2.91 0.75 1.59 4.30 

Ni_ppm 9.50 2.14 6.00 14.00 

Cu_ppm 16.50 2.87 12.00 21.00 

Pb_ppm 31.05 7.86 16.00 44.00 

Sn_ppm 1.00 0.19 0.80 1.40 

Zn_ppm 35.80 15.13 17.00 71.00 
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 Table 5.16 Significant (r > +0.75, or r< -0.75) correlation values for Fraction 1 termitaria 
samples at the McKinlay Au-Prospect, NT. The elements Pt, Pd, Mo, U, Vd, Te, Na, S and 
Ti did not have significant r values in this study; n=22 

Elements Correlate with: 
AuAR_ppb Zn (0.75) 
Ag_ppm Cu (0.79) 
As_ppm Ni (0.77), Bi (0.78), Mg (0.92), Mn (0.78), Fe (0.87), Zn (0.85) 
Ni_ppm As (0.77), Cu 90.92), Bi (0.85), Co (0.8), Mg (0.85), Fe (0.81), Zn (0.76), Al (0.76) 
Cu_ppm Ag (0.79), Ni (0.92), Bi (0.86), Co (0.84), In (0.8), Pb (0.77), Th (0.83), Mg (0.78), Fe 

(0.87), V (0.82), Al (0.86) 
Bi_ppm As (0.78),Ni (0.85), Cu 90.86), In (0.81), Th (0.82), Fe (0.79), V (0.75), Al (0.86) 
Ce_ppm Pb (0.89), Ba (0.87), Nd (0.99), Y (0.98), Pr 90.99), Sm (0.99), La (0.98) 
Co_ppm Ni (0.8), Cu (0.84), Pb (0.77), Fe (0.87) 
Ga_ppm In (0.84), Pb (0.84), Sn (0.92), Th (0.93), Tl (0.97), Rb (0.76), V (0.88), Al (0.93) 
In_ppm Cu (0.8), Bi (0.81), Ga 90.84), Sn 90.88), Th (0.82), Tl (0.85), Rb (0.79), V (0.77), Cr 

(0.76), Al (0.91) 
Pb_ppm Cu (0.77), Ce (0.89), Co (0.77), Ga (0.84), Th (0.76), Ba (0.87), Tl (0.8), Nd (0.85), Y 

(0.87), Pr (0.84), Sm (0.85), La (0.84), Al (0.76) 
Sn_ppm Ga (0.92), In (0.88), Th (0.86), Tl (0.91), Rb (0.8), V (0.81), Al 90.9) 
Sr_ppm Ca (0.98) 
Th_ppm Cu (0.83), Bi (0.82), Ga (0.93), In (0.82), Pb (0.76), Sn (0.86), Tl (0.91), Rb (0.83), V 

(0.93), Al (0.94) 
Ba_ppm Ce (0.87), Pb (0.87), Nd (0.87), Y (0.9), Pr (0.88), Sm (0.88), La (0.88) 
Tl_ppm Ga (0.97), In (0.85), Pb (0.8), Sn (0.91), Th (0.91), Rb (0.81), V (0.82), Al (0.94) 
Mg_percent As (0.92), Ni (0.85), Cu (0.78), Mn (0.78), Fe (0.84), Zn (0.88) 
Mn_ppm As (0.78), Mg (0.78), Fe (0.76) 
Nd_ppm Ce (0.99), Pb (0.85), Ba 90.87), Y (0.99), Pr (1), Sm (1), La (1) 
Y_ppm Ce (0.98), Pb (0.87), Ba (0.9), Nd (0.99), Pr (0.99), Sm (0.98), La (0.99) 
Fe_percent As (0.87), Ni (0.81), Cu (0.87), Bi (0.79), Co 90.87), Mg (0.84), Mn (0.76), V (0.78) 
Pr_ppm Ce (0.99), Pb (0.84), Ba (0.88), Nd (1), Y (0.99), Sm (1), La (1) 
Sm_ppm Ce (0.99), Pb (0.5), Ba (0.88), Nd (1), Y (0.99), Pr (1), La (0.99) 
La_ppm Ce (0.98), Pb (0.84), Ba (0.88), Nd (1), Y (0.99), Pr (1), Sm (0.99) 
Rb_ppm Ga (0.76), In (0.79), Sn (0.8), Th (0.83), Tl (0.81), V (0.76), Al (0.9), K (0.82) 
V_ppm Cu (0.82), Bi (0.75), Ga (0.88), In (0.77), Sn (0.81), Th 90.93), Fe (0.78), Rb (0.76), Al 

(0.89), K (0.78) 
Cr_ppm In (0.76) 
Zn_ppm Au (0.75), As (0.85), Ni (0.76), Mg (0.88) 
Al_percent Ni (0.76), Cu (0.86), Bi (0.86), Ga (0.93), In (0.91), Pb (0.76), Sn (0.9), Th (0.94), Tl 

(0.94), Rb (0.9), V (0.89), K (0.77) 
Ca_percent Sr (0.98) 
K_ppm Rb (0.82), V (0.78), Al (0.77) 
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Figure 5.30 Fraction 1 (< 75 µm grain-size) geochemical results for termitaria samples 
collected at McKinlay Au-prospect, NT, for the elements Au, As, and Mo; n=22 
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Figure 5.31 Fraction 1 (< 75 µm grain-size) geochemical results for termitaria samples 
collected at McKinlay Au-prospect, NT, for the elements U, Ni and Cu; n=22 
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Figure 5.32 Fraction 1 (< 75 µm grain-size) geochemical results for termitaria samples 
collected at McKinlay Au-prospect, NT, for the elements Pb, Sn and Zn; n=22 
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5.1.11 Interpretation of results 

Glencoe Transect 

At Glencoe, which is defined as a residual landform, the termitaria samples over 

mineralisation contained much higher concentrations for almost all the analysed 

elements, with elemental concentrations of Pb, Sn and U higher in the transect sampling 

mounds.  The expression of mineralisation over the deposit is pronounced in all three 

mounds, for elements including Au (100 – 300 ppm); As (40 – 140 ppm); Ni (30-50 

ppm); and Cu (30 – 80 ppm).  Bi, Sn and Zn also returned higher results over 

mineralisation compared to the transect sampling sites.  

Along the transect, Au returned higher than background values along strike from 

mineralisation (10 -16 ppb); As also had high values at the centre of the transect (20 - 

50 ppb), as well as within the alluvial flood plain-centred mound at the bottom of the 

transect; other high values from termitaria sampled along strike from mineralisation 

included Sn (2 - 36 ppm), Ce (~ 70 ppm), and Cu (8 - 30 ppm) (Figure 5.31, 5.32). 

 

Significant correlations (r > +0.75) for samples collected over mineralisation for the 

element Au include Ag (0.83); Ni (0.82); Bi (0.84); Ce (0.87); Co (0.96), and also many 

of the other analysed elements. The significant correlation between As and many other 

elements at Glencoe, within the samples from the zone above mineralisation, suggests 

that the source for this element is the extensive quartz veining associated with 

mineralisation, and the presence of ore minerals such as arsenopyrite. The significant 

correlations between the elements Al and U, Sr, Th, Mg, Fe and Zn suggest a significant 

regolith/iron-oxide influence in the sample fraction over mineralisation. 

 

Compared to the correlations for samples collected over mineralisation, the samples 

collected along the transect do not correlate significantly with many other elements, 

especially ore-forming elements, other than Au, As and Sn. Gold correlates significantly 

with As (r = 0.83) and Sn (r = 0.77). The correlation values of r = +0.75 or greater for 

the elements Ce, Pr and Sm suggest a bedrock source for bedrock containing REE.  

 

The correlation between the samples K and Mg indicate a vegetative input into the nest, 

whilst the significant correlation between Ca and Sr (r = +0.99) indicates a groundwater 

carbonate source incorporated into the nest material. Both the samples from 
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mineralisation sites and along the transect share similar high REE correlation values, 

suggesting a common source for materials brought into the mound.  

Great Northern transect 

At the Great Northern prospect, the three samples collected over mineralisation 

contained higher concentrations of the elements Au, As (although termitaria samples in 

the northern quarter of the transect contain the highest values of As along the transect, 

comparable to values from samples overlying mineralisation), Ni, Cu, Ce, Co, Ba, Mn, 

Pr, La, Zn, and K. The expression of mineralisation over the deposit is well pronounced, 

with a D. rubriceps mound overlying mineralisation returning a very favourable result 

for Au (35 ppb), which appears to be the footprint signature of mineralisation.  All 

mounds sampled expressed mineralisation in the following elements: Au, As (46.8 

ppm), Cu (28 – 29 ppm), Ce (95 – 99.8 ppm), Ba (62 -103 ppm), La (48 – 49 ppm), and 

high K (100 -1300 ppm). 

 

The transect samples were higher in concentration for the elements Mo, U, Ga, In, Pb, 

Sn, Mg, Fe, V, and Cr, whilst a number of elements including Th contained similar 

levels from both mineralised and non-mineralised (background) sites. In the samples 

collected along the transect over the black soil plains, concentrations were highest for 

elements amongst mounds within the centre of the transect (along strike from 

mineralisation): Au (5 – 8 ppb), As (8 – 13 ppm), Ba (50 – 87 ppm), Ce also high at 

centre.  A negative anomaly over the centre of mineralisation (with element values 

higher at the ends of the transect) seems evident for the following elements:  U, Pb, V, 

and Cr. 

 

Gold results from termitaria sampled over mineralisation correlated significantly with 

As (0.99), Ga (-0.85), In (-0.99), Th (-0.77), Fe (-0.88), Rb (-0.77), Cr (-0.86), Al (-

0.81), and S (-0.81). In comparison, Au results from the transect samples significantly 

correlate only with As (r = 0.78). The high correlation values for the REE (including La, 

Ce, Pr and Sm) suggests a bedrock influence, whilst there is also an association between 

the elements Zn and Mg, amongst others, suggesting a groundwater influence. An 

interesting outcome of the correlation values table is the noticeable negative correlation 

(r < -0.75) for the elements Ga, Ob, Sn, Sr, Th, Tl, Mn, Rb, V, Cr, Al, Ca, Na, K, and Ti 

with Ce.  
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John’s Hill transect 

Due to the paucity of mounds in the sample site, which was near to a costean featuring 

mineralised bedrock, only one termitaria was sampled over mineralisation. By 

comparing the results from this mound with the transect sampling data, however, some 

observations of anomalous versus background levels at this study site may be made. 

Gold values are an order of magnitude higher in the sample JHT013, from the site over 

mineralisation, and the elemental abundance of the elements As, Cu, Bi are also higher 

within the D. rubriceps mound at JHT013. The elements Au, As, Ni, and Ba are 

relatively high in abundance over the black soil plains at the centre of the sampling 

transect. The following elements provide a negative anomaly along the transect (values 

increase to the east and west from the centre of the transect): Co, Ga, Pb, Mn, Cr, Zn, 

Ak and V. The elements Sr (0.91), Mg (0.8); Mn (0.81), Zn (0.8), Ca (0.81), and S (0.8) 

correlate significantly with Au also.  These elements may be associated with either the 

Au-mineralisation at this prospect, as well as being present in groundwater carbonates 

occurring beneath the mounds and subsequently incorporated into the nest, with 

elements such as Mg, Zn and Ca correlating very well.  

 

The highly correlated values for As with the elements Cu, Ce, Sr, Ba, Mg, Nd, Fe, Pr 

and La suggests an influence of ore-forming minerals such as arsenopyrite. The REE 

may be represented by the high correlation of the elements Nd, Ce, U, Pr, and Sn, all of 

which are highly correlated. 

McKinlay transect 

At the top of the low erosional hill forming the surficial expression of the McKinlay 

prospect, termites were sparse, with little chance of sampling a termite mound in an area 

undisturbed.  Samples of termitaria were only collected from the transect at the foot of 

the erosional hill, within the black soil plains. Mineralisation was expressed over the 

black soil plains, with moderate to high Au concentration (12 – 28 ppb) at the centre of 

the transect. This higher than background value for Au proximal to a deeply-incised 

ephemeral drainage channel suggests that coarse Au may be trapped in alluvial 

sediments within river bends, or in low-energy shallows.   

 

Arsenic is high at the centre of the transect (20 ppm) relative to normal background 

levels (<10 ppm).  Zn is also high at the centre of the transect in sampled termitaria.  
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There is an interesting termitaria anomaly along the dog-leg to the west of the strike 

ridge containing mineralisation, with high Ce, varying Mn (76–574 ppm), as well as La 

and Ce being much higher within these samples, suggesting a bedrock expression 

through the black soil plains. This is supported by the high correlation of the REE, such 

as La - Ce (0.98), Pb (0.84), Ba (0.88), Nd (1), Y (0.99), Pr (1), Sm (0.99).  

 

The main correlations include: Au with Zn (0.75); Ag with Cu (0.79); Ni with Cu 

(0.92), Bi (0.85) and Co (0.8); Cu with Bi (0.86), Co (0.84), and Pb (0.77); Co with Pb 

(0.77); and, Pb with La (0.84). The Au, Zn, As, Ni and Mg elemental associations 

appear to be influenced by the geochemical signature of the McKinlay mineralisation, 

with the weathering of minerals along the quartz reefs hosting the gold.  

 

Conclusion: exploration and geochemistry 
 
Termitaria sampling is proven to be an effective tool for mineral exploration through its 

implementation in local scale geochemical surveys.  This method is most effective, 

however, at a tenement scale to assist in defining geophysical targets, and as a precursor 

to more thorough drilling programs.  Termitaria sampling also showed promising results 

in the Pine Creek region of the Northern Territory, especially within the selected suite 

of elements taken from the original 40 used in this study.  

 

Table 5.17 presents a comprehensive list, or suite, of recommended elements for 

mineral exploration in the Pine Creek region, when implementing a termitaria sampling 

program.  Also included are notes explaining the inclusion of the element: the rationale 

for inclusion is either based on known lithogeochemistry of the main ore-deposit, or the 

known usefulness of the element in geochemical sampling programs from past studies 

in the Tanami Desert.  

 
Table 5.17  Recommended elemental suite for termitaria geochemical sampling programs in the 
Pine Creek region, NT. 
Elements Geochemical association 
Au, As, Ni, Cu, Bi, Zn, Mg +/- REE and basic 
suite suited to local geology 

Mineralisation – sulphides; also local bedrock 
chemistry 

5.1.12 Recommendations for mineral exploration 

As outlined earlier, previous studies have shown that termitaria sampling is most 

effective at the regional tenement scale.  The bioturbation of the soil profile over 
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decades leads to some homogenisation of the upper regolith profile, hence allowing one 

composite sample from an above-ground (epigeal) termite mound (termitaria) to be 

representative for an immediate area up to 100–500 metres in diameter. Local scale 

termitaria sampling is also useful, and it is recommended that spacing between sampled 

mounds (either in a grid, or transect) be 50 to 100 metres.  If a larger sampling area is 

being used, 100 metre spacing between mounds and up to 250 metres between transects 

is adequate at a tenement scale.  

5.1.13 Termitaria speciation and geochemistry at Adelaide River – Pine Creek 

One of the major concerns expressed by mineral explorers is whether a chosen sampling 

medium will provide consistent results across an area, with minimal variability.  

Previous studies in the Tanami region have shown that generally, sampling from 

different termite species will produce results with minimal significant variance between 

species, when sampled at the same site.   

 

At Pine Creek the geochemical analysis results show some variation between species at 

individual sites, such as Glencoe and Great Northern prospects, where there is more 

variation in species across the regolith–landform unit.  At first glance, the values are not 

significantly different from each other (orders of magnitude); however, some further 

statistical manipulation shows that there is little significant variation between assay 

results when comparing species at the same sample site. Comparing Tukey plots made 

up of data from each transect for select elements (Figure 5.33 and 5.34) it is easily 

deduced that the anomalism is present in all species.  

 

High values are not particularly more prevalent in one species than the other. Slightly 

higher values for Au are present within the D. rubriceps mounds over mineralisation, 

due to the incorporation of a larger fraction of coarse, often angular lag, quartzose and 

saprolitic grains into their outer nest walls; however, this is the only element of interest 

which is highest in termitaria built by this species. The N. triodiae samples over 

mineralisation contain elevated As, U, Co, Pb, Th, Mg, Fe, Cr, Zn, Al, and Na 

compared to the other two species, whilst samples from T. hastilis are highest in Sr, Mn 

and Ca. 
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The transect-based sampling results also provide interesting results which can help 

understand the dispersion geochemical signatures in the regolith, through the varied 

response of each species at each site. Figures 5.35 and 5.36 display Tukey plots derived 

from the combined dataset for each transect. Table 5.18 shows the breakdown of species 

sampled, with many of the samples coming from the tree-nesting termite, N. graveolus, 

and many also from the cathedral termite, N. Triodiae.  

 
Table 5.18  Mounds sampled at the Adelaide River–Pine Creek study sites, with a 
breakdown of species sampled across all four transects 

Species Number of mounds 

Drepanotermes 
rubriceps 

10 

Nasutitermes Triodiae 28 

Amitermes spp. 6 

Tumulitermes hastilis 19 

Nasutitermes graveolus 26 

Coptotermes spp. 10 

Total 99 

 

The results show that Au values are highest in the Amitermes spp. samples, whilst the 

D. rubriceps mounds contain the highest As and Al concentrations. The elemental 

concentrations for N. graveolus, however, show much higher values for the elements 

Pb, Cu, Ni, U, Sr, Th, Mg, Mn and Zn. 
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Figure 5.33 Tukey plot generated using results from all samples collected over 
mineralisation, for the elements Au, As, Mo, U, Ni, Cu, Co, Pb, and Sn; N=7 
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Figure 5.34 Tukey plot generated using results from all samples collected over 
mineralisation, for the elements Sr, Th, Mg, Mn, Fe, Cr, Zn, Al, Ca and Na; N=7 
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Figure 5.35 Tukey plot generated using results from all samples along the four sampling 
transects for the elements Au, As, Mo, U, Ni, Cu, Co, Pb, and Sn (sans anomalous values 
over mineralisation); N=94 
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Figure 5.36 Tukey plot generated using results from all samples along the four sampling 
transects for the elements Sr, Th, Mg, Mn, Fe, Cr, Zn, Al and Ca (sans anomalous values 
over mineralisation); N=94 
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Whether the N. graveolus samples contain high elemental concentrations for select 

elements because of certain geochemical properties within the nest environs, including 

high organic matter providing an elemental ‘sponge’ to mop up these elements, cannot 

be determined within this study; one reason in particular for these high elemental 

concentrations may be a geological and locality-based factor, since many of the samples 

were collected from the Glencoe McKinlay prospects; all of the samples at McKinlay 

were collected from tree-nests. One piece of evidence for these geologically-influenced 

anomalies is that the high elemental values particular to the N. graveolus species also 

include rare earth elements (REEs) such as Pr, La and Sm (Figure 5.37). REEs are 

typically associated with bedrock and in this case, may also be abundant in the alluvial 

sediments which underly most of the McKinlay transect. 

 

 
Figure 5.37 Tukey plot generated using results from all samples along the 4 sampling 
transects, for the REE Pr, La and Sm (sans anomalous values over mineralisation); n=94 

 

The mineral explorer should be cautious in relation to assay results obtained from the 

tree-nesting termites, N. graveolus, since nests of this species contain much higher 

amounts of organic matter in the sampled nest walls.  Unfortunately, the methods used 

in this particular geochemical study did not take into account high (> 5%) Carbon 

amounts in the samples sent to UltraTrace for analysis.  Since carbon (incorporated into 

organic compounds in all the termite nests, but especially in the carton-rich tree-nesting 

termite mounds) has been shown to bind up Au, it therefore limits the upper values 

obtained by conventional Aqua-Regia digests.  Given that carbon may inhibit the 
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digesting of the termite-mound material to obtain accurate Au and other element results, 

it may be assumed that actual Au values in these high-carbon samples may indeed be 

greater than the values obtained for this study.  Further research is required however, to 

answer this question. 

 

Overall, it is recommended to take samples from the same, or similar, mound-building 

termite species, as a precaution against what is known as the ‘nugget effect’.  Assuming 

that there may be visible gold within the sampled termite nest material, it would be 

expected that a higher Au-assay result will be produced from the mound-building 

termites that sample coarser-grained material —such as D. rubriceps (pavement 

termites) or N. triodiae (cathedral termites).   

 

Conclusion 
 
The additional termitaria sampling at the Adelaide River – Pine Creek region, NT 

enabled the testing of prior sampling and analytical techniques, in an entirely new 

terrain and in a very different climatic region, as well as illuminating new regolith–

termitaria relationships for us to understand. The distribution of termites has been 

shown to be similar to that in the Tanami, although the much higher rainfall during the 

wet season and extensive annual flooding has led to a relative paucity of N. triodiae 

mounds in the black soil plains away from flanking colluvial sheetwash plains and 

alluvial depositional plains.  The sampling program also included tree termite mounds, 

built by Coptotermes spp. and/or N. graveolus, with favourable geochemical results 

despite their high organic content in the nest.  

 

Termitaria have been shown to excel at bringing mineralised material to the surface 

through the regolith, and incorporating the signature into their mounds, as shown by the 

extremely anomalous responses for ore-forming elements including Au, and As. The 

species D. rubriceps was shown to have the best mound for sampling, however all three 

tested species adequately expressed the geochemical footprint of mineralisation. Along 

the transects, the termitaria geochemical results displayed very interesting values for 

ore-forming and pathfinder elements along strike from mineralisation, despite the 

transported cover of the black soil plains.  The termitaria results when correlated show 

that the termitaria geochemistry is influenced greatly by bedrock, groundwater, 
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vegetation and mineralisation geochemistry,  

highlighting once again the unique opportunity for sampling the whole regolith cycle, 

through just one nest sample, in study sites such as these in northern Australia.
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6 Model of relationships between termites and the 
underlying substrate within a landscape context 

 

This chapter aims to synthesise the key research findings of this project and summarise 

the main termite–regolith–landscape interactions. The spatial distribution of termitaria 

at the Tanami study sites is reviewed, based on the subsurface topography and geology, 

and according to size and species. A comparison is made with another key study site in 

the Adelaide River – Pine Creek region. The geochemical and mineralogical 

investigations of the sampled termitaria are brought into site-specific models. From 

these site-specific models, some general conclusions on the relationships between 

termites and the pedolith profile can be made. 

 

Surficial expression of subsurface topography and geology 
 
The Coyote and Titania regolith–landform maps demonstrate surface processes acting 

upon surficial materials. These maps show subtle surface expressions of underlying 

geology and structural elements (Reid et al., 2006), as shown by the changes in 

landforms, the vegetation assemblages, and soil biota distribution across the field sites.  

The mapped regolith materials give some indication of the thickness of cover; for 

instance, the presence of angular quartz fragments in an otherwise aeolian-sand 

dominated unit, as observed at the Coyote Au-deposit. The appearance of angular quartz 

suggests that the material is locally derived, and from the immediate area, where 

transported sediments only thinly veneer the underlying bedrock. The aim of collecting 

termitaria height data was to help identify the sampled mounds and closely define the 

regolith–landform associations of the mound-building species of termitaria in the 

Tanami Desert.  This was achieved by relating the mapped termitaria species and height 

to regolith–landform maps constructed from field observations.  

 

The distribution of these species at the study sites in the Tanami correlates well with the 

regolith–landform setting. Results for both the Coyote and Titania study sites confirm 

previous landscape-termitaria associations identified in northern Australia (Dawes-

Gromadzki 2005, Aspenberg & Traun 1998, Andersen & Jacklyn 2004), and allow 

greater confidence when mapping and sampling identifiable species using general 

mound morphology in the Tanami region.  Table 6.1 summarises the regolith–
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landform–termitaria associations based on the 2005 and 2006 studies at Coyote and 

Titania. Because of these close associations it is therefore possible to use termitaria as 

mapping analogues (similar to vegetation in regolith–landform mapping) in the Tanami 

region, because the distribution of termitaria has a direct relationship with the landscape 

and regolith materials. 

 
Table 6.1  Regolith–landform-termitaria spatial associations, Tanami region 
Species name Regolith–landform 

affiliations 
Notes on predicting estimated depth 
of transported cover 

Nasutitermes Triodiae 
(cathedral termite) 

Alluvial depositional 
overbank sediments or 
alluvial plains 
 

5 –100 m depth.  The presence of 
these mounds normally indicates 
seasonal flooding, and silty soils. 
Further north, these mounds are 
commonly found flanking alluvial 
depressions, along hillslopes. 
 

Drepanotermes rubriceps 
(pavement mound) 

Found within colluvial units, 
and thinly veneered rises 
and weathered bedrock 
 
 
 

0 –5 m depth of transported regolith. 
Usually indicates well-drained soils, 
sandy soils, or shallow transported 
cover.  Is common with sandy soils 
overlying areas of significant (10 m 
plus) transported cover, also. 
 

Amitermes 
vitiosus/Tumulitermes 
hastilis or T. pastinator 

Colluvial sheetwash and 
depression units and 
extensive across the black 
soil plains (alluvial flood 
plains, alluvial depressions) 
close to low rises and hills 
 

Similar to D. rubriceps, these species 
are unwilling to build in areas of 
extensive seasonal flooding.  2 –10 m 
depth of transported regolith 

 

The preference of certain termite species for building termitaria either in areas of low-

lying, or elevated landscape positions, is also the product of local environmental 

variables such as rainfall and vegetation.  A good example is the species N. triodiae, 

which occurs mostly on the alluvial flood plains of the Tanami region, where the 

surrounding spinifex plains are annually flooded. Further north, however, in the Kakadu 

and Pine Creek regions, N. triodiae mounds occur in the colluvial sheetwash plain units 

and within black soil plains proximal to hill slopes.  In this region these mounds are far 

from the melaleuca-colonised alluvial flood plains that are equivalent to their preferred 

landscape setting in the Tanami. Further observations in the Pilbara region of north-

western Western Australia have recorded N. triodiae colonies far removed from the 

low-lying alluvial plains flanking the Hamersley Ranges. In this region, termitaria of 

this species are mostly present high up on the hilllslopes, often within skeletal soils or 

directly on bedrock. 

 



Termitaria as regolith landscape attributes and sampling media in northern Australia Chapter 6 
 

337 
 

It is not only the preferred regolith-landscape setting that differs between termitaria 

constructed by N. triodiae in these two regions of northern Australia, but also the 

morphology of the mounds. The Tanami region mounds are bulbous, and round, 

whereas the Kakadu–Pine Creek region mounds are tall and fluted, from which their 

generic name, ‘cathedral termites’ has originated. 

 

These results show that local environmental variables are the most influential factors in 

determining the distribution of mound-building termite species. Whilst it is possible to 

interpret the regolith–landform units of an area using termitaria where they are prolific, 

this interpretation is limited to a local to tenement scale. At smaller scales however, 

termitaria are very accurate markers of regolith–landform transitional boundaries once 

local variables such as rainfall, vegetation and geomorphic regimes are characterised. 

  

Conceptual model for termitaria–pedolith interactions 
 
As suggested by Paton et al. (1995) the mound-building termites studied in the Tanami 

ingest plant matter and also carry clay aggregates useful for construction. The plant 

matter and clay is dispersed throughout the mound, and packed into lobes and galleries. 

Termites are also active along exploratory tunnels to the water table and will use wet 

aggregate material within the mound as they need to reach groundwater for hydration 

and climate control purposes. Eroding mounds release this modified soil material into 

the upper pedolith profile.   

 

By consuming spinifex and other vegetative matter and incorporating this material as 

cementing agents within the mound, termites contribute to the termitaria’s role as a 

localised geochemical sink.  This has been modelled for both the Tanami study sites, in 

the following models, which are proposed to explain termitaria – pedolith interactions at 

the Coyote Au-deposit and Titania Au-prospect. 

6.1.1 Termitaria– regolith interaction model for Coyote Au-deposit 

The mound-building termites, T. hastilis T. pastinator, and A. vitiosus, are endemic 

across much of the study area, as shown in the termitaria maps presented in Chapter 3. 

With nests constructed within the top metre of the pedolith profile, the influence of 

termites to much greater depths is evidenced by the few minerals brought to the surface, 

as well as the elemental bedrock signature present in the mounds (Figure 6.1).  
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Figure 6.1 Model for termitaria–regolith interactions at Coyote Au-deposit, WA. The black arrows 
indicate the main zone for termite influence and bioturbation; however, termites are presumed to 
travel to both the perched aquifer and groundwater table seeking moist clay aggregates for mound 
construction.  Bedrock is approximately 30 m from surface 
 

The termitaria at Coyote Au-deposit contained significant concentrations of target 

elements such as Au, as well as trace elements not common within the upper pedolith 

and soils in the area, especially As. Other elements such as Ag, Ba, Bi, and Na are 

alsouseful pathfinder elements. The high concentrations of As, Mg and Ca also suggest 

a link to the local groundwater system.   

 

The mineralogical study of select mounds shows a transition from a dominantly Qtz-

Kaol-Mont-Zirc-Rut mineral assemblage in the north, with Qtz-Kaol-Mont-Hmt-Mgh 

over mineralisation. In the southern half of the study area, Qtz-Kaol-Mont-Ana-Zirc-

Hem is the common mineral assemblage. The difference in mineralogical abundance 

may be explained by linking the change to lithological boundaries within the Killi Killi 

host rocks, in addition to the thickening of the regolith profile to the south towards the 

alluvial palaeochannel system.  This is supported by downhole mineralogical studies 

undertaken by Eggleton, Smith & Worrall (2007). Minerals such as ankerite are present 

in drill-core samples from 30 m depth. The termitaria mineralogy results indicate that 

termites travel to significant depths, as minerals such as Ank are present within the 

sampled termitaria. 



Termitaria as regolith landscape attributes and sampling media in northern Australia Chapter 6 
 

339 
 

6.1.2 Termitaria– regolith interaction model for Titania Au-prospect 

The mound-building termite population at Titania Au-prospect is active to varying 

depths within the regolith, due to different mound construction requirements and 

foraging behaviour. All three main species are likely to be active to groundwater level 

and all incorporate a certain amount of sub-surface as well as recycled surficial material. 

A model for the cycling of materials at Titania Au-prospect, through the mound-

building actions of termites such as T. hastilis , A. vitiosus and N. triodiae, is presented 

in Figure 6.2.  

 

The mounds built by termites at Titania contain mineral traces of the underlying Killi 

Killi Formation, probably derived from the saprolite horizon closer to the ground 

surface. The substantial depth of recovery of sediments is represented in this model. The 

depth to which termites can penetrate for material remains steady, to approximately 30 

m, despite the thickening alluvial deposits to the east of the study area. The number of 

N. triodiae mounds to the east, where cover thickens, appears to be controlled by the 

regular flooding events during the wet season. Whilst termite colonies would thrive 

from the increased vegetative matter (grasses) in these wetter areas, the risk of mound 

damage, or even collapse, acts as a control on population numbers. 

 

The termitaria at the Titania Au-prospect contain significant concentrations of 

pathfinder elements such as Au, as well as trace elements not common within the upper 

pedolith and soils in the area, including As. Mobile elements associated with 

groundwater discharge (including Ca, K, Mg and Zn) are taken up by termites in this 

model, especially through the incorporation of clay and soil aggregates.  The increasing 

abundance of fine-grained clay-rich reduced sediments in lacustrine materials 

underlying the sandplain sediments of the sampling grid is reflected in the dominance of 

elements such as U. 

 

The elemental results for the Fraction 1 samples in the western half of the area also 

support the model for termitaria–pedolith interaction. The incorporation of locally 

derived saprock material is demonstrated by high values of Co, La, Pb, Sn and Th. This 

effectively connects the sampled termitaria with a locally derived sediment source 

below the mapped aeolian-derived quartz sands. 
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Figure 6.2 Model for termitaria–regolith interactions at Titania Au-prospect, NT. The black arrows 
indicate the main zone for termite influence and bioturbation. This includes regolith–termitaria 
interactions for the species T. hastilis and A. Vitiosus (left), and for the species N. triodiae (right). 
The saprock–saprolith interface is approximately at 70 m depth. 
 
Geochemical properties of termitaria in Northern Australia 
 
The mineralogical and multi-element geochemical assay results reveal five sources for 

the elements present within the sampled termitaria at both the Coyote and Titania study 

sites: surficial materials (including soil); saprock; vegetation (including nutrients); 

mineralisation from underlying bedrock; and groundwater. The geochemical studies at 

these sites has accurately delineated the main area of mineralisation with the silt-clay 

fraction, and has also shown that the termiteria contain material derived from the deeper 

pedolith, and not just the surrounding surficial materials and biomantle.  This has been 

demonstrated by the presence of clay minerals of saprock origin in the termitaria 

samples from Coyote Au-deposit. Termites are biochemical transferers of geochemical 

signatures from deeper regolith, beyond the depth of the biomantle/mobile zone. 
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The concentration of elements derived primarily from the ingestion and inclusion of 

vegetative matter within termitaria has also been proven by the elevated levels of plant 

nutrients within the analysed mound samples. Elements including Ca, K, Na, P and S 

are shown to be much higher in termitaria samples compared to local and global 

background values.  

 

Potential pathways for the development of geochemical anomalies within termitaria, 

through the incorporation of chemical signatures for groundwater, vegetation, saprock 

and surficial material has been highlighted by the discrete datasets of termitaria and 

chaff results at Coyote Au-deposit, and through the distribution of elements associated 

with these key sources at both the Titania and Coyote study sites. The evidence from the 

geochemical results of the spinifex chaff and mound samples suggest that the cycling of 

elements through the pedolith profile in the Tanami region may be modelled similarly to 

that of Holt (1988) and Aspandiar (2006).  

 

This project has shown that both the structure and the chemistry of the pedolith can be 

altered by the activities of termites.  Similar models proposed by Paton et al (1995) and 

Holt (1988) discuss the bioturbative influences of termites on soil forming processes,  

but the advancement of this study is to idemonstrate the incorporation of the material 

derived from the pedolith profile, described by earlier regolith geoscientists, in the 

Tanami region of northern Australia. As shown at the Coyote and Titania study sites in 

particular, the inclusion of fine, silty clay material into their mounds as construction 

materials also introduces geochemical signatures from deeper within the regolith 

substrate, as described by Aspandiar (2006). Termitaria mapping and sampling at the 

Adelaide River – Pine Creek region built upon these previous models and allowed their 

refinement, by highlighting the significance of climate and access to vegetation to the 

distribution of termitaria.   
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7 Summary and conclusion 
 
At key sites in the Tanami, termitaria samples have been shown to contain much higher  

concentrations of pathfinder elements than the surrounding soils, suggesting a much 

less-weathered mineral source (directly sampled). The mineral assemblages of 

termitaria from the Coyote Au-deposit contain abundant clay minerals, indicating 

pathways for regolith cycling through bioturbation to some depth in the Tanami region.  

Termitaria geochemistry and XRD mineralogy from sampled termitaria effectively 

convey the transition from well-drained colluvial regolith–landform units (RLUs) to 

wetter, alluvial RLUs. 

 

The general trends of elemental concentration revealed by this study suggest several 

possibilities about the use of pedolith material in termitaria: 

 All three species utilise clay, silt and micro-aggregates from a subsurface unit of 

similar grainsize character within the regolith profile. 

 These species are all grass harvesters, and the shared geochemical response 

between species may be due to the incorporation of spinifex chaff and other 

grasses into their diet;  these contain a certain level of elements that combine 

with secreted sugars and excreted faeces that are then used to cement and line 

mound walls. 

 The mechanical transport of material overwhelms any groundwater uptake, if 

any, within the mound. 

 

In summary, the interactions of termites with the pedolith have been shown to be highly 

influential in pedolith profile development in northern Australia. Biotic processes are 

significant not just to soil formation but also to the development of much deeper, and 

often much older pedolith profiles. Mound-building termites in particular have been 

constantly cycling materials from depth, to surface, in Australia’s north, and thereby 

redefining (by adding and mixing material) the upper regolith profile. 

 

Future directions 
 
Throughout the duration of this research project, many additional questions have arisen 

from the founding research aims and objectives. These include: 
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 Can termitaria be better imaged and utilised in remote sensing techniques, in 

areas populated by these mappable landscape features? Use of Quickbird 

imagery (<60cm pixel size) could greatly benefit this research. 

 What causes the significant variation in habitat preferences within mound-

building species such as N. triodiae, and can these variations in termite 

behaviour be used as a marker for landscape and ecosystem variation over time? 

 How can the residence time of termitaria be calculated, and modelled, to better 

comprehend the rates of deposition and erosion of termite-affected biomantle? 

 Does the high organic content of many termite mounds included in this study 

affect the geochemical properties of the samples? Has this organic-sugary 

material a negative or positive influence, and can this be used to further enhance 

the effectiveness of termitaria as sampling media in geochemical exploration 

programs? 

 What is the chemistry of termites themselves, and can they also be sampled for 

their chemical properties?  

 What role do the symbiotic bacteria present in termite guts have in the 

concentration of trace elements in termitaria? 

 How much material beyond the biomantle (deeper regolith) is brough to the 

upper regolith and surface sediments? This is difficult to estimate without age 

dating of termitaria. 

 

Although these points cannot be answered within the scope of the present study, it is the 

author’s wish to continue to publish material concerning the spatial distribution of 

termitaria, and the implications of termite speciation and distribution for regolith–

landform mapping and mineral exploration. 

 

Conclusion 
 
Regolith–landform mapping is an essential tool for understanding landscape evolution 

and dispersion pathways. Termitaria are an effective and reliable mapping surrogate and 

indicator of the thickness of transported sediment — but changing termitaria–regolith 

relationships may be a problem for the mineral explorer.  Geochemical results for 

Fraction 1 termitaria samples prove the effectiveness of termite mounds in expression 
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mineralisation from depth. The termitaria geochemistry also displays characteristic 

geochemical signatures of geology, and groundwater. 

 

The bioturbation by termites is a pathway for regolith cycling to some depth in the 

Tanami region. Termitaria geochemistry and XRD mineralogy from sampled termitaria 

effectively convey the transition from well-drained colluvial regolith–landform units 

(RLUs) to wetter, alluvial RLUs, as well as effectively delineating the surficial 

expression of the mineralisation zone at the two key sites in addition to the case study 

sites (Pine Creek, Hyperion, Lake Victoria region). 

 

By understanding the geomorphic and regolith settings, geochemical exploration will be 

more successful, because defining the geochemical and physical dispersion is an 

integral part of landform and regolith evolution studies. Regolith–landform mapping 

may also be used efficiently by industry to make a first-pass attempt at understanding 

the landscape and its evolution, allowing better and more efficient drilling and sampling 

strategies to be designed with the regolith in mind. By mapping definable regolith and 

landform features, the regolith geologist can interpret surficial cover and begin to 

understand the history of regolith development (including the transportation of 

colluvium/alluvium, aeolian processes, or induration of sediments). 

 

This research project has proven that termitaria mapping and sampling is an innovative, 

efficient and effective method for characterising and visualising the landscape; 

moreover, it demonstrates the impact of biotic processes on the development of the 

pedolith profile in Australia’s north, and suggests explanations for geochemical 

anomalies. 
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