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The Tanami Landscape
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TERMITES!!!



Termites – Soil Engineers of the Tanami!
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The presence of termite mounds (termitaria) is synonomous
 

with 
the Tanami Desert -

 
Over 14 species of termitaria have been 

recorded in the Tanami (Watson et al, 1993). 

Detailed regolith-landform mapping and the recording of the 
distribution of termitaria at Coyote Prospect (Petts & Hill, 2005) as 
well as across Titania Prospect has allowed assumptions to be 
made concerning the relationship between termite species and 
regolith-landform setting.

These assumptions include:
•

 
Nasutitermes triodiae are common in ALLUVIAL

 
regolith-landform 

settings
•

 
Drepanotermes rubriceps and Amitermes spp. common within 

COLLUVIAL and AEOLIAN
 

regolith-landform settings

Problem?! Or 
possible  indicator 

of past 
landscapes? 



Aims of Presentation

Key research issues What do we want 
to know?

QUESTION – How can we relate the 
spatial distribution of termitaria to the 
subsurface geology?

FOCUS – Interaction of mound-building 
termite species with specific landscape 
settings.

AIM – Show that termitaria may be used 
as palaeosurface indicators.
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Location & Geology of the Titania Prospect

Adapted from Hendrickx et al 
(2001)
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Presenter
Presentation Notes
The Tanami Region is the largest Palaeoproterozoic gold province in Australia. Most of the gold in the Tanami region is hosted by sedimentary rocks, with mafic rocks (basalt and dolerite) less important as a host. Graphitic units and banded iron formation in the upper part of the Dead Bullock Formation host most of the lode gold resource in the Tanami region.  Turbiditic siliciclastics of the Killi Killi Formation also host gold, but are less extensively mineralised.  Mineralisation at Titania Au-deposit is hosted within the extensively folded, lower greenschist facies turbiditic sediments of the Killi Killi Formation (Huston et al, 2004; Wygralak et al, 2001) Mineralisation appears to be controlled by the amount of carbon in the host rock. Ore minerals include arsenopyrite, pyrite and free gold (Wygralak et al, 2001).

Mineralisation ~ 180 m below the surface 

	Transported sediments/bedrock interface at 17-18m

	Colluvium lode overlying deeper metaseds that host the mineralisationALSO

Titania was discovered as a result of a systematic shallow drilling program which targeted the basement-cover interface (palaeo-soil). 



Gold mineralisation at Titania Au-deposit is hosted within the extensively folded, lower greenschist facies turbiditic sediments of the Killi Killi Formation (Huston et al, 2004; Wygralak et al, 2001) 



Mineralisation appears to be controlled by the amount of carbon in the host rock. Ore minerals include arsenopyrite, pyrite and free gold (Wygralak et al, 2001).





Regional Regolith Geology

October 05 Mapping Area

Adapted from Wilford, 2000
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Regolith Geology of the Titania Prospect
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October 05 Mapping Area
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Mineralisation

Approximate 
Palaeochannel 
Boundary



Simplified Regolith Geology

Main points to 
consider:

• 3 main types regolith- 
landform units; aeolian, 
alluvial and colluvial.

• Mineralisation occurs 
close to palaeochannel 
boundary.

•The termites featured 
at Titania DO have 
constrained landscape 
preferences…
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Approximate 
palaeochannel 
boundary

Watch this point!



Regolith-landform Attributes
Termitaria have a long residence time in the landscape (Williams, 
1968; Lee & Wood, 1971)

Regolith profiles are inverted through the bioturbating actions of 
termitaria and other soil organisms (Le Roux et al, 1991) – direct 
input into local surficial materials 

Potential has been shown previously (Petts & Hill, 2005) for 
termitaria as indicators of regolith-landform setting 

N. triodiae. - alluvial settings
D. rubriceps and Amitermes spp. - aeolian settings.
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Presentation Notes
The long residence time of termitaria in the landscape (from tens to hundreds of years) reflects more the presence of thriving colonies, rather than the permanence of the mounds themselves. Lee & Wood (1971) note that termite mounds, whether colonised or not, are subject to continuous erosion.  Abandoned mounds are progressively destroyed by wind and rain erosion. 



termites also very actively redistributing material across the landscape



Similar distinctions can be made at Titania, such as the dominance of N. triodiae within alluvial depressions and depositional plains (Figure 4) compared to D. rubriceps, which appears to favour sandplains and sand dunes, as mentioned earlier. 



This distribution reflects both the morphological and functional needs of the nest, as the tall, rounded and lobate N. triodiae mounds require silty material for their vast mounds – the mound also has evolved to its current form as an adaptation to seasonal flooding across these landscape units. 



Common Mound-building Termites at Titania

Nasutitermes triodiae

Amitermes spp.

Drepanotermes rubriceps
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Paired samples collected when possible from sites



Spatial Distribution of Termitaria 

Relative Height
0.2 to 0.4 m
0.5 to 0.8 m
0.9 to 1.3 m
2.5 m
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D. Rubriceps (0.2 to 
0.4m)
Amitermes spp. (0.5 to 
0.8 m)
Amitermes spp. (0.9 m) 
& N. triodiae (1.3 m plus)
N. Triodiae (2.5 m plus)

Presenter
Presentation Notes
Image shows the mapping grid used for geochemical and regolith-landform studies at Titania Prospect.  



Highlight points…Height vs locality!



Regolith-landform associations 
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Amitermes spp. 
PREFER mixed 
grasslands (both 
alluvial and aeolian 
regolith-landscape 
settings)

D. rubriceps 
PREFER well- 
drained, sandy soils

Presenter
Presentation Notes
Image shows the mapping grid used for geochemical and regolith-landform studies at Titania Prospect.  



Best way to delve into a study area’s geological and geomorphological past? Begin by defining the processes that have acted upon the landsurface, quantify as well as qualify the materials moved across the landsurface, and then begin to draw conclusions about how the landscape has developed



Regolith-landform associations 
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N. triodiae dominate the 
often flooded alluvial 
depressions proximal to 
the palaeochannel 

(well vegetated, and 
mound morphology offers 
them protection from 
MOST flooding events!)

Approximate 
palaeochannel 
boundary

Presenter
Presentation Notes
Image shows the mapping grid used for geochemical and regolith-landform studies at Titania Prospect.  



Best way to delve into a study area’s geological and geomorphological past? Begin by defining the processes that have acted upon the landsurface, quantify as well as qualify the materials moved across the landsurface, and then begin to draw conclusions about how the landscape has developed



Regolith-landform associations 

Is this really an 
anomalously 
located Cathedral 
Termite mound? 
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Approximate 
palaeochannel 
boundary



Spot the Difference…
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Location Vs Species

Is this really an anomalously located Cathedral Termite mound? 

N. Triodiae dominated areas 

Observed N. Triodiae
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Relative Height
0.2 to 0.4 m
0.5 to 0.8 m
0.9 to 1.3 m
2.5 m



Termitaria – Palaeolandscape Indicators!
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Site location: From Alluvial FloodplainTo Aeolian Sandplain!

Presenter
Presentation Notes
So what does this mean? How can we use this example from Titania to explore the idea of utilising termitaria not only for geochemical exploration, but also for field mapping?



The observation of this mound within an aeolian regolith-landform unit can only be explained by what has been recorded for present-day termitaria and regolith-landform affiliations – within the Tanami Desert, all N. Triodiae mounds are found within alluvial landscape settings, and D. rubriceps within colluvial and aeolian settings, dominantly.  The anomalously-located N. triodiae mound at Titania is therefore a relict landscape attribute, constructed when the palaeo-landsurface was covered by alluvial sediments deposited by the nearby palaeochannel.  Within two hundred years, the termitaria were surrounded by the shifting aeolian sands from nearby sand dunes, creating a sandy plain around the mound.  The aeolian sands may not be conducive to the formation of new N. Triodiae colonies nearby, cutting off the seasonal flooding which nourishes the grasses and shrubs required to sustain the colony, therefore isolating this mound from its contemporaries.



Expectations & Assumptions

We can EXPECT D. rubriceps to be present in sandplains, and N. 
triodiae in alluvial floodplains…

Also, we may ASSUME that their presence can assist in 
approximating the depth of transported cover. 

THEREFORE….
The anomalously-located mound REFLECTS the nature of the 

subsurface geology & INDICATES that the surficial cover 
comprised of aeolian-sediments

 
is not thick.

IMPLICATIONS?

Regolith-landscape attributes such as termitaria are 
proven indicators of past, as well as present, 
landscapes.

Sprigg Symposium, Adelaide 07

Presenter
Presentation Notes
So what does this mean? How can we use this example from Titania to explore the idea of utilising termitaria not only for geochemical exploration, but also for field mapping?



The observation of this mound within an aeolian regolith-landform unit can only be explained by what has been recorded for present-day termitaria and regolith-landform affiliations – within the Tanami Desert, all N. Triodiae mounds are found within alluvial landscape settings, and D. rubriceps within colluvial and aeolian settings, dominantly.  The anomalously-located N. triodiae mound at Titania is therefore a relict landscape attribute, constructed when the palaeo-landsurface was covered by alluvial sediments deposited by the nearby palaeochannel.  Within two hundred years, the termitaria were surrounded by the shifting aeolian sands from nearby sand dunes, creating a sandy plain around the mound.  The aeolian sands may not be conducive to the formation of new N. Triodiae colonies nearby, cutting off the seasonal flooding which nourishes the grasses and shrubs required to sustain the colony, therefore isolating this mound from its contemporaries.
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