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ABSTRACT: The vegetation of arid and semi-arid regions of Australia is characterised by spinifex-
dominated ecosystems. Spinifex grasses belong to the genus Triodia, of which there are at least 67 
species, and are broadly classified into hard and soft, resiniferous types. This paper draws on a multi-
disciplinary research project that examines the potential uses of two species of �pinifex as a material 
component of a range of sustainable building products. Novel findings on the botany, ecology, 
chemistry and bioengineering of Triodia spp. Continue to inform the architectural stream of this 
research, which is in the third year of a five-year project. 
 
This paper describes preliminary investigations into the use of two species of �pinifex as potential 
materials for the thermal insulation of buildings. Recent data on the morphology and mechanical 
properties of Triodia pungens and T. longiceps are compared with plant-derived fibres, such as flax 
and hemp, which are used to make thermal insulation for buildings. A range of prototypical building 
products have been developed which investigate different processing techniques, binders and 
compositions. The paper discusses these results in the context of the wider research project and the 
potential applications for spinifex grasses, which are limited by inchoate knowledge of sustainable 
harvesting practices. 
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INTRODUCTION 
This paper reports on an ongoing research project into the potential uses of spinifex grasses (Triodia spp.) as 
materials for the thermal insulation of buildings in the arid and semi-arid regions of Australia. This research is part of 
a larger, multidisciplinary Australian Research Council funded project, Towards Novel Biomimetic Materials: 
Evaluating Aboriginal and Western Scientific Knowledge of Spinifex Grasses, which is generating new comparative 
findings on the botany, ecology and material properties of certain Triodia species, commonly known in Australia as 
spinifex grasses.  
 
The focus on thermal insulation is one of a number of research streams that aim to develop sustainable biomaterials 
from spinifex grasses. The architectural research into spinifex has identified three distinct, but sometimes 
overlapping, avenues of enquiry, which are: 1. In situ, low-level processing of spinifex for building use at the local 
scale, predominantly in remote settlements and towns in inland Australia; 2. Commercial building uses of spinifex that 
would require industrial processes, which would operate at a regional or national scale: and, 3. The use of spinifex 
ecology to inform biomimetic approaches to conceptual building and product design (Memmott et al 2008). 
 
The primary aim of this stream of the research project is to prototype thermal insulation materials for building, which 
can be manufactured from spinifex on a small scale, with simple, appropriate technology, in remote settlements. This 
aim presupposes Aboriginal participation in the harvesting, manufacture and installation of the spinifex thermal 
insulation. Although there are a number of possible approaches to this task, our initial objective was to establish the 
apparent thermal conductivity of a range of insulation-type materials made predominantly from Triodia spp. These 
results are to be used to develop a range of prototypical products that can be tested in modular buildings in north-
west Queensland. 
 
After a brief introduction to the morphology and ecology of spinifex, the paper discusses the architectural context for 
the use of spinifex as a building material. This is followed by a summary of the properties of spinifex fibres and the 
plant material from two species of Triodia. Methods used for prototyping and testing spinifex as thermal insulation are 
described and discussed in the final part of the paper. 
 
1. THE GENUS TRIODIA  

1.1 The morphology and distribution of Triodia  
The genus Triodia includes 67 species of grasses endemic to Australia, which are commonly called spinifex 
(Lazarides et al 2005), and not to be confused with Spinifex sericeus, which grows on dunes along the east coast of 
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Australia (Allan and Southgate 2002). Triodia species are perennial evergreen xerophytes that grow on a range of 
soils, across climatic zones that experience very high temperatures and low water availability (Lazarides 1997, Rice 
& Westoby 1999). Spinifex (also known as porcupine or spiny-leafed grass) has highly resilient leaves and grows as 
prickly hummocks with a shrub-like appearance (Griffin 1984). The species can be divided into two broad categories 
based on the stiffness of the leaves and the production of resin: the hard non-resinous species and the soft resinous 
species. 
 
With a wide distribution across the semi-arid and arid regions of Australia, spinifex is the dominant species in 
grassland ecosystems that cover 27% of the continent, roughly 2.1 million km2 (Allan & Southgate 2002). With the 
addition of spinifex as an understory plant in woodland vegetation, the area of spinifex cover extends to a possible 
conservative estimate of 35% of the continent (Gamage & Schmidt forthcoming). Spinifex species have few predators 
(Latz 2007), although in drought conditions, some species are harvested to use as stock fodder. The rainfall and soil 
nutrient levels determine distinct spinifex communities in the arid landscape. The soft, resinous species Triodia 
pungens is widely distributed and grows on gravelly and clay sandy soils throughout northern Australia, in semi-arid 
areas where rainfall can exceed 1000 mm in one wet season (Fig. 1). T. longiceps (Fig. 1) is a hard type and one of 
the largest species, capable of forming impenetrable hummocks up to 2.4 m height and 6 m in width (Lazarides 
1997).  
 

 
Photographs: T. O’Rourke 

Figure 1: Harvesting T. pungens near, Camooweal (2010), and T. longiceps at Dajarra (2009) 

Fire, both from anthropogenic and natural (from lighting) sources, is an integral factor in the ecology of spinifex 
ecosystems (Latz 2007). Aboriginal fire regimes were instrumental in maintaining the biodiversity of spinifex 
ecosystems however the sedentarisation of Aboriginal people has diminished both the practice and knowledge of 
these place-specific traditions, particularly over the later part of the twentieth century (Griffin 1984). Significant 
changes to spinifex ecosystems—many also affected by pastoral practices—since the cessation of these traditions 
has led to ecologists calling for the reintroduction of Aboriginal land management methods (Burrows et al. 2006). 
 
2. THE ARCHITECTURAL CONTEXT FOR SPINIFEX AS A BUILDING MATERIAL 

2.1 Research sites 
The majority of the field ecology and spinifex harvesting research is located around two sites in north-west 
Queensland, the Dugalunji Aboriginal Camp and the town of Dajarra, each representing a physical settlement type 
common to the arid regions of Australia. Housing and buildings in general in both of the settlement types use 
relatively large amounts of energy to provide cooling and heating, hot water and refrigeration. With few exceptions, 
both the buildings and their associated technologies are poorly designed for the climatic conditions in these arid and 
semi-arid environments. 
 
Situated near Camooweal on the Queensland Northern Territory border, and a source of the soft or resinous species, 
Triodia pungens, the Dugalunji Camp is a semi-permanent work camp of portable buildings (‘dongas’), with transient 
connections to a service grid. The arrangement of dongas and the site-built additions, such as verandahs, open 
sheds and shade-structures form the architecture of the work camp. The prefabricated dwellings are typically steel 
framed, steel clad structures insulated with mineral wool batts in the shallow (60 to 70 mm) wall and roof cavities. 
Wall-mounted refrigerative air-conditioners are used for cooling and heating each partitioned room. The majority of 
the steel-clad verandahs and shade structures are uninsulated. Outside the air-conditioned dongas, detached 
spinifex bough sheds provide the most comfortable environment during summer maxima that average 36˚C, 
particularly when these structures are sprayed with water to achieve an evaporative cooling effect (Figure 3).  
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The climatic data for Camooweal were summarised by Memmott et al (2008) and are consistent with a hot desert 
climate, with a summer rainfall. 
 

The latitudinal location of site incurs dual climate influences with summer monsoonal conditions from 
the Gulf of Carpentaria to the north and westerly winter influences from southern Australia. This 
variability of temperature and rainfall create distinct climatic conditions and provides a challenge for 
designing appropriate construction systems. 
 

Further to the south and with a slightly drier climate, the town of Dajarra is surrounded by one of the hard species of 
spinifex, Triodia longiceps. Annual rainfall in Dajarra is high variable, ranging from 102 mm in 1963 to 976 mm in 
1974. Aboriginal people in Dajarra make up 85% of the population of the town, and reside in public housing supplied 
by both the State and Commonwealth. The housing is a mix of steel frame construction and concrete masonry block, 
with building materials transported from the east coast. An audit of services to Dajarra in 2009 revealed that quarterly 
power bills for a family home ranged between $800 and $1500, depending on the number of occupants and type of 
air conditioning system; either evaporative or refrigerative (Rounsefell in O’Rourke 2010). 
 

 
Source (Aboriginal Environments Research Centre, UQ)  

Figure 2: A map or the two primary research sites. 

Cross-disciplinary research projects (Memmott 2010; Long 2007; O’Rourke 2010) involving these two settlements 
have demonstrated the architectural context for developing the use of spinifex in buildings:  
 
• The need for more thermally efficient buildings in arid regions in general; 
• Remoteness in regional Australia significantly adds to cost of construction through transport and labour costs; 
• Chronic unemployment and under-employment in remote Aboriginal settlements; 
• The requirement for industries that are persistent rather than seasonal (such as Tourism) or cyclical; and, 
• The reduction of construction waste, which is frequently discarded in unlined, municipal pits. 

 2.2 Ethnoarchitectural traditions 
Identification of potential spinifex products, and much of the inspiration for this research, derives from Aboriginal 
knowledge and examples of traditional uses of spinifex, both as biomass and resin. A Western scientific approach is 
complemented by Aboriginal material culture and the ecological knowledge required to maintain the healthy spinifex 
dominated ecosystems in arid and semi-arid regions. 
 



 
 
44th Annual Conference of the Architectural Science Association, ANZAScA 2010, Unitec Institute of Technology 

 

 

 
Photographs: T. O’Rourke 

Figure 3: Aboriginal trainees thatching a shade structure with T. pungens at the Dugalunji Camp, Camooweal 
(2010). The shed is used to assemble modular steel buildings for the camp. 

 
The focus on spinifex as an insulation material draws on the Aboriginal use of spinifex as a traditional thatching 
material, and its later application in the pastoral industry in spinifex bough sheds and buildings. In the early 1970s, an 
architect Peter Hamilton documented the construction of multiple dwellings in an Aboriginal camp in the Everard 
Ranges, in South Australia (Memmott 2007). He recorded the spinifex thatching techniques and measured internal 
temperatures in the dwellings. Hamilton noted the properties of the spinifex thatch including its apparent 
effectiveness as a thermal insulating material—related to the form and scale of the predominantly domical 
dwellings—and as a weatherproof cladding.  
 
Memmott’s (2007) review of traditional Aboriginal dwellings in the desert regions of inland Australia shows that 
spinifex-clad domical structures of acacia and eucalyptus timbers were employed as wet weather shelters. They were 
noted for their warmth in winter. In some regions the interior of the dome was excavated and fires were lit inside the 
dwellings. 
 
In Camooweal in 2008 and 2009, an initial phase of the architectural research involved the construction of three 
traditional Aboriginal dwellings, thatched with spinifex grass (T. pungens). These dwellings were monitored with 
temperature sensors over a seasonal cycle. 
 
3. SPINIFEX AS A BIOMATERIAL  

3.1 Potential uses of spinifex 
This investigation into spinifex biomaterial is in the initial stage of development, and partly due to the novelty of the 
material, the research is by necessity exploratory and experimental. The research team has identified a number of 
potential uses of spinifex grass and resin as building materials that include: 
 
• spinifex fibres/ biomass as a thermal insulation material  
• spinifex fibres/ biomass in building panels/ boards 
• spinifex biomass in straw bale construction 
• spinifex grass as a reinforcing material in adobe construction 
• spinifex matting as a component of evaporative airconditioners 
• spinifex fibre as a component of composites materials 
• the use of spinifex resin as a lacquer 
• the use of spinifex resin as a binding agent/ adhesive. 
 
Spinifex resin, used extensively in traditional Aboriginal material culture, is also of interest for its potential as a 
naturally derived substitute for a range of synthetic adhesives, some of which are toxic both in the manufacturing 
process and in service, and pose problems for disposal. Although part of the broader research project, the resin is not 
discussed in this paper. 

3.2 Natural Plant Fibres 
There is global interest in the use of natural fibres as a substitute for synthetic fibres, which are used in the 
manufacture of composites in building applications (Singh & Gupta 2005) and composites generally (Bismark et al 
2005). This interest is largely driven by concerns about the sustainability of synthetic fibres, and related concerns 
about resource use and availability, energy consumption, disposal and effects on natural ecosystems, including 
human health (Mohanty et al 2005). As reinforcing fibres in plastics, natural fibres tend to be about two-thirds the 
weight of glass fibres at a comparable strength (Munder et al 2005:111). 
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Natural plant fibres (both wood and non-wood types) are made up of cellulosic polymers, which form cross-linked 
structures with hemicellulose and lignin in a cement-like polymer matrix (Mohanty et al 2005:8-9). This polymer matrix 
is ‘analogous to that of artificial fibre reinforced composites’ (Nishino 2005: 51). Cellulose is hydrophilic, and 
sensitivity to moisture can affect biofibre composite material in service (Singh & Gupta 2005:263), and this property 
can be problematic for thermal insulating materials (Pfundstein et al 2008). Although many natural fibres exhibit 
excellent mechanical properties (Nishino 2004), consistent quality is one of the challenges to the use of natural fibres 
in industry (Mohanty et al 2005: 10) 
 
Many of the natural plant fibres have a long history of use with established processing techniques. Bast fibres from 
the stems of hemp, flax, jute, kenaf and ramie, have traditionally been extracted through retting, which is a 
preferential rotting process (Sain & Panthapulakkal 2004:181), also used for leaf fibres, sisal and New Zealand flax. 
Chemical and enzyme retting are also used to extract the cellulose fibres from the lignin matrix, however, in addition 
to sustainability issues, each process has varying affects on the properties of the fibre (Dodd & Akin 2005). 

3.3 Material properties of Triodia longiceps and T. pungens 
Members of the spinifex research team, Nick Flutter and Harshi Gamage analysed a range of the properties of the 
cellulose fibres that are found in the leaf and stems of both T. longiceps and T. pungens (Flutter 2009:21-26). Scaled 
measurements of optical microscopy show the hard species T. longiceps to have leaf fibres of an average aspect 
ratio of about 31, and stem fibres that are significantly longer, with an aspect ratio of 101.  
 
Comparing these preliminary results with other natural fibres, the aspect ratio of spinifex stem fibres is just below 
those of sorghum and kenaf (Flutter 2009). Although this suggests spinifex fibres have a range of potential uses, flax, 
hemp and cotton, which have been developed into commercial thermal insulation products, have significantly longer 
fibres (Figure 4). The significant difference between stem and leaf fibre in T. longiceps suggests that these parts of 
the plant may need to be separated in initial processing, to extract the longer stem fibres (although stem fibre were 
found to be consistently longer than the leaf fibres, the stem produced fibres of mixed lengths). Use of the spinifex 
cellulose fibre for thermal insulation is therefore more challenging than other plant fibres currently used to make batts 
and blanket insulating materials. 
 

 
        Source: Flutter (2009:33) 

Figure 4: Fibre aspect ratios (L/D) for plant fibres 
 

Flutter (2009) used two methods to test the tensile strength of various parts of the spinifex plant, including a 
microfibre bundle and the stem section. Various parts (both leaf and stem) of the two spinifex species were tested, 
with tensile stress ‘applied to whole sections of the plant to benchmark later work and provide data on the 
applicability of whole spinifex leaves and stems as tensile reinforcement.’ 
 

The strength of the whole spinifex leaf and stem is significant when building composites using large 
sections of the plant. Such materials include spinifex reinforced concrete or bricks, semi-pressed 
insulation panels and pressed fibreboards (Flutter 2009 19). 
 

In a second experiments, tensile stress was applied to fibre bundles extracted from both the stem and the leaf of the 
two species. Individual fibre strength was interpolated from these values and microscopic data on the fibre 
morphology. This second method allowed for a preliminary comparison of spinifex-derived cellulose with other plant 
fibres that are used as reinforcing elements of a composite material (Flutter 2009).  
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3.4 Natural fibre thermal insulating products  
Natural fibre thermal insulation materials are currently manufactured from hemp, flax, coconut husk or coir and cotton 
fibre (Pfundstein et al 2008) with ongoing research into a variety of other bast and leaf fibres derived from plants 
(Manohar et al 2006; Zhou et al 2010). Shredded waste paper or ‘cellulose’ insulation is one of the most commonly 
used loose-fill thermal insulating materials. As with the plant fibre insulating materials, the loose-fill cellulose 
insulation requires the addition of fire retardants to conform to building standards (Table 1). A number of the common 
fire retardants also inhibit mould, which is another potential problem with insulation made from the hydrophilic fibres 
or plant biomass. The fire retardants, commonly borate salts, affect the disposability of these otherwise 
biodegradable materials. 
 
4. METHODS USED FOR PROTOTYPING AND TESTING SPINIFEX AS THERMAL INSULATION 

4.1 Collection/ harvesting techniques 
The two Triodia species used in this research were harvested in the field using long-handled shovels: the blade is 
pushed along the ground, severing the grass hummock at the roots. The smaller hummocks of the soft, resinous 
Triodia pungens are relatively easy to handle compared with the larger, stiff pointed leaves of the hard species, T. 
longiceps (a characteristic that has contributed to the poor reputation of spinifex in pastoral regions). Although 
seemingly laborious, a bale of spinifex can be harvested by two people in about ten minutes using shovels, gathering 
about 20 kg of biomass. Other harvesting methods that have been used in the field include a tractor with a rear-
mounted slasher, mechanical brush-cutters, and the use of skid steer loader (‘Bobcat’) with a conventional bucket—
set just above ground level.   

4.2 Processing 
The first phase of processing the harvested biomass has experimented with a range of agricultural and garden 
equipment, including wood chipper/mulchers, chaff cutters and hammer mills. The effectiveness of this processing 
depends partly on the species. Flutter (2009) used a number of chemical methods to extract small quantities of 
cellulose fibre from the plant material. Retting in sodium hydroxide yields roughly 40% cellulose fibre, although this 
material is yet to be utilised in a prototype insulation material. The extraction of resin from the soft, resinous species 
(including T. pungens) has the potential to yield spinifex fibre as a by-product of this process. For this reason, there is 
continued interest in developing products that can exploit the properties of the chemically extracted spinifex fibre. 

4.3 Thermal insulation board 
Thermal insulation batts were made from shovel-harvested Triodia longiceps, which had been air-dried for six 
months. The plant biomass was shredded using a small-scale mulching machine, which chopped the leaves and 
stems to varying lengths ranging between 6 mm and 150 mm. The shredded spinifex was mixed with a starch 
solution as a binder (Wt 15%), with the addition of borax (sodium tetraborate, Na2 B4O7 10H2O) as a mould inhibitor 
and fire retardant (Wt 10%). Mixed by hand, the spinifex mixture was placed in a plywood mould and compressed 
with clamps to produce a 250 mm x 250 mm x 40 mm mat with a density of 190 kg/m3. Current experiments are 
examining a range of processing techniques for the biomass and fibre, different binders and densities for the 
manufacture of insulation matts or boards.  
 

Table 1: Comparison of insulating materials 
 

Insulating 
material 

Density 
kg/m3 

Thermal 
conductivity 

W/mK 

Raw material/ processing Fire retardant 

Cellulose fibres 30-80 0.040–0.045 post-consumer & industrial waste paper/ mostly 
as loose fill 

boric salts & boric 
acid 

Hemp 20-68 0.040–0.050 Canabis sativa shives & fibres + polyester fibre 
(up to 10%) 

sodium carbonate or 
boric salts 

Flax 20-80 0.030–0.045 fibrous fleece from short fibres + starch + 
polyester fibres to strengthen thicker batts 

boric salts 10% 

Coir 70-120 0.040–0.050 fibres of the coconut husk carded & needled to 
form blankets or batts 

ammonium sulphate 
or boric salts 

Sheep’s wool 25–30 0.040–0.045 wool: carded fleeces laid diagonally & needled boric salts 
Sea grass  0.043–0.050 harvested off beaches (Baltic), loose or in batts natural sea salt 
Straw bales  0.038–0.072 wheat,rye, rice straw (by-product) as field-bales 

or pre-compressed bales 
usually rendered 

Mineral wool 20-200 0.035–0.045 rock or glass wool non-combustible 
Polyester fibre 15-20 0.035–0.045  non-combustible 

Source: (Pfundstein et al 2008)  
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4.4 Loose-fill insulation  
Shovel-harvested Triodia longiceps was fed into a Negri bio shredder, which produced chopped leaf and stem to 
lengths between 4 mm and 55 mm. This shredded spinifex plant material was placed by hand into a guarded hot 
plate apparatus, with a resulting density of about 80 kg/m3 for the self-compacted material. Glen Lawson, from the 
Curtin University of Technology, recorded the apparent thermal conductivity value of 0.061 W/mK. This preliminary 
figure can be compared with values for a range of insulation materials (Table 1). Although the thermal conductivity for 
materials that are good insulators is in the range of 0.03 to 0.05 W/mK, this preliminary value indicates that spinifex 
biomass, in this relatively simple form, is a moderate insulating material (Pfundstein et al 2008:8). Close to 90 mm of 
this shredded material would give a thermal resistance or R value of 1.5 m2K/W. 
 
A potential drawback for this type of loose-fill use of shredded spinifex biomass is the lack of resilience in the 
material, combined with the relatively high density, which may suggest that it would increase its thermal conductivity 
over time. Processing techniques that could increase and maintain the loft are being investigated. The addition of 
other materials to the shredded spinifex is also being examined: both flax and hemp fibre insulation products include 
synthetic fibres to improve the structural properties of the product (Pfundstein et al 2008). Given the observed 
correlation between thermal conductivity and density of loose fill materials (Manohar et al 2006), current experiments 
aim to determine optimum densities for different species and composite materials. 
 
CONCLUSION  
The preliminary results suggest that the use of spinifex biomass as a thermal insulating material in remote arid 
regions, where the species are locally abundant, is worthy of further investigation. There is a need to improve the 
resilience of the loose-fill material, either through specific processing techniques, or through addition of other 
materials. The installation techniques and density of the in situ insulation material needs to be carefully monitored to 
ensure the experimental values are being achieved and maintained. The application of loose-fill insulation will require 
design input into the standard building systems currently used in inland Australia. Amongst other design changes, 
most building systems will need to increase structural depth and reduce thermal bridging (steel is the most common 
structural framing material because of transport and for termites control). New steel buildings planned for the 
Dugalunji Aboriginal Camp provide an opportunity to test spinifex products in situ. 
 
Other low technology uses of spinifex biomass as building materials, raised in the introduction of this paper, show 
potential for further research and testing. In some areas of inland Australia, the available spinifex biomass suggests 
that a bale-type construction could be employed, which would be comparable to straw as a building material for 
thermal insulation (students from The University of Queensland made and tested a range of building products using 
spinifex plant material, including spinifex bales and spinifex reinforced adobe bricks). The relatively dry, desert 
climates are well suited to the various adobe building technologies, which could utilise spinifex biomass, to improve 
thermal comfort, and reduce high levels of energy consumption (Memmott et al 2008). 
 
The interest in biomaterials is predicated on their sustainability, as abundant and renewable plants and crops. Clearly 
an abundant natural resource, the primary challenge in utilising spinifex is to determine harvesting practices that 
conserve integrity of the grassland ecosystems, if this is at all possible. Current trials (part of the ARC project) are 
seeking to compare different methods of harvesting spinifex in two Triodia spp. dominated landscapes. This 
experiment is measuring the regeneration of spinifex and other plant species, and other effects of the harvesting 
methods on the ecosystems.  
 
The sustainability of spinifex as a ‘crop’ must also be compared to other sources of plant fibres that utilise existing 
agricultural land (hemp and kenaf), are by-products (wheat straw), and that can exploit existing transport 
infrastructure. Large open-cut mining operations in spinifex country, often on Aboriginal land, are potential sources of 
biomass and future sites for investigating Triodia spp. as a farmed resource. Given the uncertainty of climate change, 
the extreme conditions in which Triodia species can thrive, make this most interesting native plant a worthy subject of 
further enquiry.  
 
ACKNOWLEDGEMENTS 
This research project was made possible through assistance from an Australian Research Council Discovery Grant 
(#DP0877161), and collaboration with Dugalunji Aboriginal Corporation and Myuma Pty Ltd, Camooweal, and the 
Jimberella Co-operative in Dajarra. 
 



 
 
44th Annual Conference of the Architectural Science Association, ANZAScA 2010, Unitec Institute of Technology 

 

 

 
REFERENCES 
Allan, G., and Southgate, R. (2002). Fire regimes in the Spinifex landscapes of Australia, in R. Bradstock, J. Williams, 

and M. Gill, (eds), Flammable Australia: The fire regimes and biodiversity of a continent, CUP: Cambridge, 
145–176. 

Bismarck A., Mishra, S. and Lampke, T. (2005). Plant Fibers as Reinforcement for Green Composites, in M. 
Mohanty, A. Mishra, and L.T. Drzal, (eds), Natural Fibers, Biopolymers, and Biocomposites, CRC Press: 
Boca Raton, 37–108. 

Burrows N., Ward, B., Robinson A., and Behn, G. (2006). Fuel dynamics and fire behaviour in spinifex grasslands of 
the Western Desert, Bushfire conference, Brisbane, 6–9 June. 

Dodd, R.B. and Akin D.E. (2005). Recent developments in retting and measurement of fiber quality in natural fibers: 
pros and cons, in M. Mohanty, A. Mishra, and L.T. Drzal, (eds), Natural Fibers, Biopolymers, and 
Biocomposites. CRC Press: Boca Raton, FL, 141–158. 

Flutter, N. (2009). Spinifex Grass as a source of cellulose fibres and resin matrix for biocomposite materials, 
unpublished Master’s thesis, School of Architecture, The University of Queensland, St Lucia. 

Gamage, H. and Schmidt, S. (Forthcoming). Spinifex Grasslands. Manuscript held at Aboriginal Environments 
Research Centre, The University of Queensland 

Griffin G.F. (1984). Hummock grasslands. In G. Harrington, A. Wilson and M. Young (eds.). Management of 
Australia’s rangelands, Commonwealth Scientific and Industrial Research Organization, Melbourne, 
Australia, 271–284. 

Latz, P. (2007) The flaming desert: Arid Australia–a fire shaped landscape. Peter Latz (Publisher): Alice Springs, N.T. 
Lazarides, M. (1997). A revision of Triodia including Plectrachne (Poaceae, Eragrostideae, Triodiinae), Australian 

Systematic Botany 10: 381–489. 
Long, S. (2007). Power, water, shelter and connection to country–too much to ask for? Demand responsive services 

to desert settlements: Case studies from northwest Queensland and eastern Northern Territory, Annual 
Research Report, Desert Knowledge Cooperative Research Centre, Alice Springs. 

Manohar, K., Ramlakhan, D. Kochhar G. and Haldar S. (2006). Biodegradable Fibrous Thermal Insulation. Journal of 
the Brazilian Society of Mechanical Sciences and Engineering, Vol. xxvii, (1), pp. 45-47. 

Memmott, P. (2007). Gunyah, Goondie & Wurley, The Aboriginal Architecture of Australia, UQ Press: St Lucia, 
Queensland. 

Memmott, P. (2010). Demand responsive services and culturally sustainable enterprise in remote Aboriginal settings: 
A Case Study of the Myuma Group, DKCRC Research Report, Desert Knowledge Cooperative Research 
Centre, Alice Springs. 

Memmott, P., Hyde, R. and O’Rourke, T. (2008). Biomimetic Theory and its application to new building technologies: 
using Aboriginal and western scientific knowledge of Spinifex grass. Paper prepared for the 42nd Annual 
Conference of the Australasian and New Zealand Architectural Science Association (ANZAScA), University 
of Newcastle, November 2008. 

Munder, F., Fürll, C. and Hempel H. (2005). Processing of bast fibre plants for industrial application. In M. Mohanty, 
A. Mishra, and L.T. Drzal, (eds), Natural Fibers, Biopolymers, and Biocomposites, CRC Press: Boca Raton, 
pp.109-140. 

Nishino, T. (2004) Natural fibre sources. In C. Baillie (ed) Green Composites: Polymer composites and the 
environment, Woodhead Publishing: Cambridge, 49-80. 

O’Rourke, T. (2010) Delivering Drinking Water to Dajarra, north-west Queensland, DKCRC Research Report, Desert 
Knowledge Cooperative Research Centre, Alice Springs. 

Pfundstein, M., Gellert, R., Spitzner, M.H. and Rudolphi, A. (2008). Insulating Materials: Principles, Materials 
Applications, Birkhäuser: Basel. 

Rice, B. and Westoby, M. (1999). Regeneration after fire in Triodia, Australian Journal of Ecology, 24, 563-572. 
Sain, M. and Panthapulakkal, S. (2004). Green fibre thermoplastic composites. In C. Baillie (ed.) Green Composites: 

Polymer composites and the environment, Woodhead Publishing: Cambridge, 181-206. 
Zhou, X.-Y., Zeng, F., Li, H.-g. and Lu, C.-l. (2010). An environment-friendly thermal insulation material from cotton 

stalk fibres, Energy and Buildings, Vol. 42: 7, 1070-1074. 
 
 


