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EXECUTIVE SUMMARY 

Roy Hill Iron Ore (RHIO) holds Exploration Licences E46/592, E46/335, E46/334 and E47/1326 at Roy 

Hill, which is located approximately 120 km north-east of Newman at the eastern end of the 

Chichester Range. 

During 2006, ecologia Environment (ecologia) conducted a short-range endemic (SRE) survey for 

RHIO at Roy Hill. The survey results were queried by representatives of the Department of 

Environment and Conservation (DEC) and, consequently, an additional SRE survey was conducted in 

October 2008. This survey confirmed that mygalomorph spiders were rare to non-existent in most 

parts of the Roy Hill tenement; however, further systematic sampling after the wet season was 

recommended to complete the survey. 

During 2009, HPPL commissioned ecologia to undertake a survey for SRE invertebrate fauna at 

potential infrastructure areas located within the Project Area. A number of potential SRE species 

were recorded during that survey. 

Ministerial Statement Number 824 was issued in December 2009 and this Statement stipulated that 

the sites at which five potential SRE species were located had to be fenced off and a monitoring 

program developed to monitor the health and condition of the SREs in these exclusion areas. 

Because of this a follow-up survey for SRE invertebrates in similar habitat outside the Project Area 

was commissioned. The primary objective of this survey was to determine whether the five SRE 

species covered by Ministerial Statement Number 824 occurred outside the Project Area. 

The survey targeted habitat likely to support the potential SREs detailed in the Ministerial Statement 

i.e.: 

• The mygalomorph spider species Missulena, Idiommata, Synothele and Aganippe; 

and 

• The pseudoscorpion species Beierolpium. 

The additional survey sites were primarily selected based on those habitats with vegetation 

communities likely to support SRE invertebrates in areas outside the Project Area.  A range of 

methods were used to sample the SREs of the area including wet pitfall trapping, people foraging 

and leaf litter collection.  Leaf litter collected was returned to the laboratory and placed in Tullgren 

funnels to collect any potential SRE specimens.  The leaf litter was also examined in the laboratory 

for any dead snail shells. 

Three of the five potential SREs listed in the Ministerial Statement were located outside the Project 

Area – Missulena, Synothele and Beierolpium. Aganippe and Idiomata were not located outside the 

Project Area. Two additional potential SRE species, Yilgarnia and Aname were recorded outside the 

Project Area.   

An assessment of the habitat preferences of the SRE species collected indicated no significant 

correlation between species diversity and abundance with the habitat type. In addition, the habitat 

types where the potential SRE species were found were not considered unique to the Project area 

and are likely to exist beyond boundaries of the Project Area. It is predicted that approximately 88% 

of the habitat for the SREs would be retained in the Project Area. 
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1 INTRODUCTION 

1.1 PROJECT OVERVIEW 

Roy Hill Iron Ore (RHIO) holds Exploration Licences E46/592, E46/335, E46/334 and E47/1326 at Roy 

Hill, which is located approximately 120 km north-east of Newman at the eastern end of the 

Chichester Range (Figure 1-1). The Roy Hill Iron Ore Project (the Project) consists of mining a 

resource of approximately 1 billion tonnes (1 Bt) of bedded Marra Mamba iron ore and 

approximately 1 Bt of detrital iron ore to produce 55 million tonnes per annum (55 Mt/a) of 

shippable ore. Mining will be conducted by conventional drill, blast and hauling operations with 

possible assistance from continuous strip miners.  

During 2006, ecologia Environment (ecologia) conducted a short-range endemic (SRE) survey for 

RHIO at Roy Hill. Ten potential SRE species were recorded during the survey and no mygalomorph 

spiders. This result was queried by representatives of the Department of Environment and 

Conservation (DEC) and, consequently, an additional opportunistic SRE survey was conducted in 

October 2008. This survey confirmed that mygalomorph spiders are rare to non-existent in most 

parts of the Roy Hill tenements surveyed; however, further systematic sampling after the wet season 

was recommended to complete the survey. 

During 2009, RHIO commissioned ecologia to undertake a baseline survey for SRE fauna and to 

prepare a report for inclusion in the formal environmental assessment process for a proposed 

mining development at Roy Hill. Twenty-one invertebrate species were recorded during the survey. 

Six of these were potential SRE species: the mygalomorph spiders Missulena sp., Synothele sp., 

Idiommata sp. and Aganippe sp.; and the pseudoscorpion Beierolpium sp. were located at sites 

within the Project Area where pits or infrastructure were proposed (Figure 1-2, Figure 1-3). 

In December 2009, Ministerial Statement Number 824 was released and this Statement detailed a 

number of conditions relating to the implementation of the Project and Condition 9 of the 

Statement relates to SREs in the Project Area.  The first four (of six) clauses relating to SREs stipulate 

that the proponent shall: 

• avoid disturbance to areas where Missulena sp., Synothele ‘MYG127’, Aganippe ‘MYG126’, 

Idiommata ‘MYG128’ and Beierolpium were recorded as shown in Figure 4 of the Statement 

and delineated by MGA coordinates specified in Schedule 3; 

• install and maintain fencing and signage around areas specified in Schedule 3 and delineated 

in Figure 4 to prevent access by humans or machinery; 

• monitor the population size of these species stipulated above to verify that the populations 

are not being disturbed, and monitor in such a way that, if a significant decline in the 

population of any of the above taxa is detected, it will be possible to determine whether the 

decline is attributable to the implementation of the proposal or to other factors; and 

• submit an annual report on the results of the monitoring. 

As a result of these conditions a follow-up SRE invertebrate survey was carried out to determine if 

the potential SRE species covered by the Ministerial Statement Number 824 occur outside the 

project boundary. 
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This report presents the results of the follow-up targeted survey and the results of statistical 

analyses performed on the results of the SRE surveys carried out both inside and outside the 

boundaries of RHIO’s Roy Hill Project. 
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Figure 1-1 Project Area Location Map  
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Figure 1-2 Proposed Infrastructure at Roy Hill 
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Figure 1-3 SRE Sites Located Inside the Project Area



 

 
ROY HILL IRON ORE  

Roy Hill Additional Short-range Endemic Invertebrate Survey  

 

December 2010   

 

 

6 

1.2 SURVEY OBJECTIVES 

RHIO commissioned ecologia to undertake a follow-up survey for SRE invertebrates recorded within 

its Project Area at Roy Hill. The follow-up survey targeted likely habitat outside the proposed impact 

area.  

The EPA’s objectives with regards to fauna management are to: 

• maintain the abundance, species diversity and geographical distribution of SRE terrestrial 

invertebrate fauna; and 

• protect Specially Protected (Threatened) fauna, consistent with the provisions of the 

Wildlife Conservation Act 1950 (WC Act). 

Hence, the primary objective of this study was to design a survey based on results from previous 

surveys to target the following species: 

• Mygalomorph spiders - Missulena, Idiommata, Synothele and Aganippe species; and 

• Pseudoscorpion - Beierolpium species. 

Specifically, the objectives of this survey were to conduct and provide: 

• a survey with methods compliant with WA DEC requirements and EPA Guidance Statement 

20; 

• a SRE invertebrate survey employing trapping, foraging and sifting methods;  

• a search of ecologia’s database for regional and other relevant SRE records providing context 

to SRE species found at Roy Hill; and 

• a brief summary report identifying SRE groups, environmental risk factors and island 

habitats. 
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1.3 LEGISLATION FRAMEWORK 

Federal and State legislation applicable to the conservation of native fauna includes, but is not 

limited to, the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act), the WC 

Act, and the Environmental Protection Act 1986 (EP Act).  Section 4a of the EP Act requires that 

developments take into account the following principles applicable to native fauna: 

• The Precautionary Principle 

Where there are threats of serious or irreversible damage, a lack of full scientific certainty should 

not be used as a reason for postponing measures to prevent environmental degradation. 

• The Principles of Intergenerational Equity 

The present generation should ensure that the health, diversity and productivity of the environment 

is maintained or enhanced for the benefit of future generations. 

• The Principle of the Conservation of Biological Diversity and Ecological Integrity 

Conservation of biological diversity and ecological integrity should be a fundamental consideration. 

The document was constructed with a view to satisfy the requirements of EPA Guidance Statement 

No. 56: Terrestrial Fauna Surveys for Environmental Impact Assessment in Western Australia (EPA 

2004).  In relation to SRE fauna, the guidance statement states that: 

“Comprehensive systematic reviews of different faunal groups often reveal the presence of 

short-range endemic species (Harvey 2002).  Among the terrestrial fauna there are numerous 

regions that possess short-range endemics.  Mountainous terrains and freshwater habitats 

often harbour short-range endemics, but the widespread aridification and forest contraction 

that have occurred since the Miocene has resulted in the fragmentation of populations and 

the evolution of many new species.  Particular attention should be given to these types of 

species in environmental impact assessment because habitat loss and degradation will 

further decrease their prospects for long-term survival.” 

Harvey (2002) considered that although there were occasional SREs among the vertebrates and 

insects, there were much higher numbers among the molluscs, earthworms, some spider groups 

(especially the mygalomorphae), millipedes and some groups of crustaceans.  SREs generally 

possessed similar ecological and life history characteristics, especially poor powers of dispersal, 

confinement to discontinuous habitats, slow growth, and low fecundity.  

Some better known SRE species have been listed as threatened or endangered under State or 

Commonwealth legislation in the WC Act and/or EPBC Act, but the majority have not. Often the lack 

of knowledge about these species precludes their consideration for listing as threatened or 

endangered.  Listing under legislation should therefore not be the only conservation consideration in 

environmental impact assessment.  

The State is committed to the principles and objectives for the protection of biodiversity as outlined 

in The National Strategy for the Conservation of Australia's Biological Diversity (Commonwealth 

Government 1996).  The EPA expects that environmental impact assessment will consider impacts 

on conservation of SREs (EPA 2004). 
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This document also satisfies the requirements of Guidance Statement No. 20: Sampling of Short-

range Endemic Invertebrate Fauna for Environmental Impact Assessment in Western Australia (EPA 

2009). 

1.4 SHORT RANGE ENDEMIC FAUNA: A REVIEW  

The decline in biodiversity of terrestrial communities has already been observed both nationally and 

state-wide (CALM 2004).  There is also an increasing shift in environmental protection from species 

based conservation to biodiversity based conservation (Chessman 1995; Burbidge et al. 2000; 

McKenzie et al. 2000) and one of the important considerations involved in this is the presence of 

endemic species.   

Endemism refers to the restriction of species to a particular area, whether it is at the continental, 

national or local level (Allen et al. 2002).  This review focuses on SREs, outlines the major paths to 

short-range endemism, the current knowledge of short-range endemism in Australia and the 

conservation significance of such species.  It is important to note that the individual taxa and 

broader groups discussed are not an exhaustive list of all SRE.  This is due to the fact that SRE are 

dominated by invertebrate species, which are historically understudied and in many cases lack 

formal descriptions.  An extensive, reliable taxonomic evaluation of these species has begun only 

relatively recently and thus the availability of literature relevant to SREs is relatively scarce. 

1.4.1 Processes promoting short range endemism 

Short-range endemism is influenced by numerous processes, which generally contribute to the 

isolation of a species.  A number of factors, including the ability and opportunity to disperse, life 

history, physiology, habitat requirements, habitat availability, biotic and abiotic interactions, and 

historical conditions, influence not only the distribution of a taxon, but also the tendency for 

differentiation and speciation (Ponder and Colgan 2002). 

Isolated populations of plants and animals tend to differentiate both morphologically and genetically 

as they are influenced by different selective pressures over time.  Additionally, a combination of 

novel mutations and genetic drift promote the accumulation of genetic differences between isolated 

populations.  Conversely, the maintenance of genetic similarity is promoted by a lack of isolation 

through migration between the populations, repeated mutation and balancing selection (Wright 

1943).  The level of differentiation and speciation between populations is determined by the relative 

magnitude of these factors, with the extent of migration generally being the strongest determinant.  

Migration is hindered by the poor dispersal ability of the taxon as well as geographical barriers to 

impede dispersal.  Thus, in summary, those taxa that exhibit short-range endemism are generally 

characterised by poor dispersal, low growth rates, low fecundity and reliance on habitat types that 

are discontinuous (Harvey 2002). 

The historical connections between habitats are also important in determining species distributions 

and often explain patterns that are otherwise inexplicable by current conditions.  Many SREs are 

considered to be relictual taxa (remnants of species that have become extinct elsewhere) and are 

confined to certain habitats, and in some cases, single geographic areas (Main 1996).  Relictual taxa 

include extremely old species that can be traced back to the Gondwanan periods (180-65 million 

years ago) and have a very restrictive biology (Harvey 2002).  

In Western Australia, relictual taxa generally occur in fragmented populations, from lineages 

reaching back to historically wetter periods.  For example, during the Miocene period (from 25 
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million to 13 million years ago), the aridification of Australia resulted in the contraction of many 

areas of moist habitat and the fragmentation of populations of fauna occurring in these areas (Hill 

1994).  With the onset of progressively dryer and more seasonal climatic conditions since this time, 

suitable habitats have become increasingly fragmented.  Relictual species now generally persist in 

habitats characterised by permanent moisture and shade, maintained by high rainfall and/or 

prevalence of fog. This may be induced by topography or coastal proximity, or areas associated with 

freshwater courses (e.g. swamps or swampy headwater of river systems), caves, or microhabitats 

associated with southern slopes of hills and ranges, rocky outcrops, deep litter beds, or various 

combinations of these features (Main 1996; Main 1999). As a result, these habitats support only 

small, spatially isolated populations, which are further restricted by their low dispersal powers 

typical for all SRE species. 

1.4.2 Current Knowledge of the Short-range Endemic Species in the Roy Hill Area 

SREs are common among the invertebrates.  Many species are confined to topographically or 

geographically restricted areas and specialised microhabitats because of their small size and often 

specialised behaviour, typical for relict species.  These microhabitats provide areas of short-range 

endemism and are vulnerable to artificial disturbances imposed by agriculture and other rural and 

urban disruptions to the landscape, for instance roads and other human constructions (Main 1996). 

Groups or organisms which display short-range endemism include (but are not limited to) molluscs 

(e.g. Camaenid land snails), onychophorans (velvet worms), millipedes, some arachnids (scorpions, 

pseudoscorpions and schizomids) and some crustaceans (isopods) (Harvey 2002). The current state 

of knowledge on short-range endemism of particular invertebrates in Australia, and the Roy Hill area 

where the project is located, is relatively poor. However, previous surveys and desktop studies 

completed by ecologia at 2006, 2008, and 2009 identified the occurrence of SRE species at the Roy 

Hill project area.  
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2 BIOGEOGRAPHY AND CLIMATE 

2.1 BIOGEOGRAPHY 

The project is based in the Pilbara (PIL) biogeographic region (Figure 2-1) of the Interim 

Biogeographic Regionalisation for Australia (IBRA) (Thackway et al. 1995). There are four major 

geological components of the Pilbara bioregion: The Hamersley Range is a mountainous area of 

Proterozoic (545-2500 million years ago) sedimentary ranges and plateaux; the Fortescue Plains 

consists of alluvial plains and river frontages; the Chichester range comprises Archaean (2500+ 

million years ago) granite and basalt plains; and the Roebourne range consists of Quaternary (less 

than 10 million years ago) alluvial plains. The Pilbara bioregion is divided into four subregions based 

on these geological components. 

The Roy Hill project area falls within the Fortescue Plains subregion at the foot-slope of the 

Chichester Range (Figure 2-1). The Fortescue Plains subregion contains portions of the Millstream-

Chichester and Karijini national parks. The total reserved area of Fortescue Plains is 0.79%. 

Characteristic features of the Fortescue Plains sub-region are alluvial plains and river frontages, with 

salt-marsh, mulga-bunch grass and short grass communities on alluvial plains.  River Gum woodlands 

fringe the drainage lines.  An extensive calcrete aquifer feeds numerous permanent springs in the 

central Fortescue, supporting large permanent wetlands with extensive stands of river gum and 

cadjeput woodlands (DEC 2003).  National parks are located on the western sections of both 

subregions, and the Fortescue Marsh itself is recognized as a wetland of national significance (DIWA 

listings). The Fortescue Plains sub-region occupies an area of 2.04 million ha, with the dominant uses 

being grazing native pastures, UCL and Crown reserves, conservation and Aboriginal land. 

The Chichester subregion area is 9,044,560 ha. It is the northern section of the Pilbara Craton. It 

features Archaean granite and basalt plains including significant basaltic ranges. The plains support a 

shrub steppe characterised by Acacia inaequilatera over Triodia wiseana hummocks grasslands. 

Eucalyptus leucophloia tree steppes occur on the ranges. The Chichester subregion contains the 

Millstream-Chichester National Park and Mungaroona nature reserve.  The total reserved area of the 

Chichester is 6.56%. 
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Figure 2-1 Biogeographic subregions of Roy Hill Project Area: Fortescue Plains (PIL2) and Chichester (PIL1) 

 

2.2 CLIMATE 

Roy Hill is situated in the Pilbara region of Western Australia and experiences an arid-tropical climate 

with two distinct seasons; a hot summer from October to April and a mild winter from May to 

September. Annual evaporation exceeds rainfall by as much as 500 mm per year. Seasonally low but 

unreliable rainfall, together with high temperatures and high diurnal temperature variations are also 

characteristic climatic features of the region.  Within the Pilbara, the temperature range is large and 

maxima are high.  Summer temperatures may reach as high as 46°C at Newman, with a mean 

maximum of 39.3°C (Figure 2-2). Light frosts occasionally occur during July and August. The climate 

experienced throughout the year is usually very dry since high temperature and humidity seldom 

occur simultaneously (BOM 2010). 

Weather data are presented for the Newman Aero weather station which is the closest weather 

station to Roy Hill, located ca.87km SSW of Roy Hill (23°21’29.07”S, 119°44’6.08”E). While this data 

may not be identical to that of Roy Hill, it is proximal enough for general weather patterns applicable 

to the Roy Hill Project area. 
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Figure 2-2 Mean Monthly Maximum and Minimum Temperature and Rainfall at Newman Aero Weather 

Station (BOM 2010) 
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3 METHODS 

The methodology used was based on the principles outlined in EPA Guidance statement 20: 

Sampling of Short Range Endemic Invertebrate Fauna for Environmental Impact Assessment in 

Western Australia (EPA 2009). The methodology developed for the survey is compliant with these 

requirements and in accordance with the guidance received from the DEC throughout the survey 

period. The methods targeted Mygalomorph (trap-door) spiders and pseudoscorpions because SRE 

species belonging to these groups were collected in the survey carried out within the Roy Hill Project 

Area. 

3.1 DATABASE SEARCHES 

Ideally, a database search for SRE species would be undertaken of the Project Area and surrounding 

local area. However, as knowledge of invertebrate diversity throughout the Pilbara Region is very 

poor, a regional approach was taken. Taxa (Orders) known to contain SREs were searched within the 

Malacology and Terrestrial Invertebrate electronic databases of the Western Australian Museum 

(WAM). A large area was searched, between 22°S and 23°S, and 118°E to 120°E (WGS84), comprising 

the eastern Chichester Range, eastern Fortescue Valley, and eastern Hamersley Range. 

3.2 DETERMINATION OF SURVEY INTENSITY AND ADEQUACY 

There are three general methods of estimating species richness from sample data: extrapolating 

species-accumulation curves, fitting parametric models of relative abundance, and using non-

parametric estimators (Bunge and Fitzpatrick 1993; Colwell and Coddington 1994; Gaston 1996).  

The intensity of the survey design was based on statistical analysis of the SRE survey carried out 

within the Roy Hill tenements.  Sample sites and all invertebrate species recorded at each site were 

entered into a database and analysed separately to determine the minimum number of traps 

required. Figure 3-1 shows that the species accumulation curve (SAC) begins to reach a plateau at 10 

sites; therefore the minimum sampling effort required for the follow-up survey should be 10 sites.  

 

 

 

 

 

 

 

 

 

 

Figure 3-1 Species Accumulation Curve from 2008 SRE Invertebrate Survey Within the Roy Hill Project Area 
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In this report, the level of survey adequacy was estimated using species accumulation curves (SACs) 

as computed by Mao Tao and two nonparametric estimators, Michaelis-Menten and First order 

Jacknife.  A SAC is a plot of the accumulated number of species found with respect to the number of 

units of effort.  The curve, as a function of effort, monotonically increases and typically approaches 

an asymptote, which is the total number of species. To eliminate features caused by random or 

periodic temporal variation, the sample order was randomised 50 times. All estimators applied to 

the data set were performed using EstimateS (version 8, Colwell 2009).  

3.3 SITE SELECTION 

Survey site locations were selected primarily based on those habitats with vegetation communities 

likely to support SRE invertebrates in areas outside the proposed project footprint. A vegetation map 

of the Project Area was studied to determine the vegetation communities in which the SREs were 

recorded within the Project Area. Micro habitats likely to maintain higher moisture levels and ‘island’ 

habitats were targeted. Twenty-five prospective SRE survey sites were selected in this way and a 

random number generator was then used to pick 19 sites to be sampled (Figure 3-2).  

3.4 SURVEY TIMING 

The EPA (2009) recommends that SRE invertebrate surveys are optimally carried out in the East 

Pilbara during the wet season; therefore the survey was carried out during March and April 2010. 
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Figure 3-2 SRE Sites Located Outside the Project Area
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3.5 COLLECTION METHODS 

3.5.1 Wet Pitfall Trapping 

Wet pitfall traps (Figure 3-3) consisting of a PVC tube (25 cm long) were dug into the ground so that 

the surface was flush with the ground level. A receptacle (containing 700 ml of pitfall trapping 

solution - 30% ethylene glycol and 5% formaldehyde) and funnel (fitting flush to the inside of the 

pitfall trap) were deployed into each tube. A cover was then fitted 3 cm above the tube with steel 

fittings to exclude medium sized vertebrates and rain, and to deter attention of larger vertebrates. 

Traps were left open for 40-50 days, after which period they were cleared. 

 

Figure 3-3 Wet Pitfall Traps 
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3.5.2 Foraging 

Opportunistic foraging involved physically searching through microhabitats for SREs. The underside 

of rocks and logs were closely investigated for SRE invertebrates. Snail shells and trapdoor spiders 

were collected and their locations were documented.   

3.5.3 Litter/soil Collection 

At each site, three quadrats (3 m
2
) of leaf litter were collected and placed into a leaf-litter reducer 

separately (Figure 3-4). The contents from each collection was placed into a paper bag inside a zip-

lock bag and kept separate. A small amount of wet tissue paper was placed into each sample to keep 

humid. Samples were then transported back to Perth in a cool, dark container.  

   

Figure 3-4  Example of the Leaf Litter Reducer and Tullgren Funnels  

 

3.5.4 Extraction Methods  

Tullgren funnels were used to extract any animals from the collected leaf litter samples (Figure 3-4). 

The general principle of Tullgren funnels is that a sample of leaf litter gathered is suspended above a 

vessel containing ethanol. Animals inhabiting the sample are forced downwards by the progressive 

drying of the sample and ultimately fall into the collecting vessel containing ethanol. Typically, drying 

is enhanced by placing an incandescent lamp or heat source above the sample. 
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3.5.5 Laboratory Sorting and Specimen Identification 

In the laboratory all samples, whether from foraging or pitfall traps, were sorted into related groups. 

These specimens were labelled with the project name, site number and coordinates, the trap 

number or leaf-litter sift number and the collector’s id and were sent to the relevant taxonomic 

experts at the Western Australian Museum (WAM) for further identification (Table 3-1). 

 

Table 3-1 Taxonomic Experts used to Identify Potential SRE Taxa Found During the Survey. 

Taxonomic Expert Specialist Group 

Mark Harvey Pseudoscorpions  

Volker Framenau Mygalomorph spiders 

Shirley Slack-Smith Molluscs 

Corey Whisson Molluscs 

 

3.6 HABITAT CORRELATION ANALYSIS 

Habitat type has been established in the literature as playing an important role in SRE invertebrate 

diversity. Variability of habitats has been strongly linked with invertebrate species richness and 

composition. The expectation of this study was to find a relationship between species richness and 

habitat type, with higher species richness in moister habitats and less in drier habitats. 

Statistical analyses were carried out on the data collected from the 16 sites sampled within the Roy 

Hill tenements and from the 19 sites sampled outside. The primary aim of the statistical analysis was 

to determine whether the SRE invertebrates of the project area differ in terms of diversity (number 

of taxa present) and structure (relative abundance of taxa). In addition, possible differences in SREs 

between microhabitats/vegetation types were investigated. A one-way ANOVA test was used to 

examine whether sample diversity and structure varied among treatments. 

Taxonomic composition was examined by calculating a Bray-Curtis (BC) dissimilarity index on 

presence-absence data between all pairs of samples. Maximum dissimilarity is indicated when BC= 1 

i.e. in samples with no taxa in common. The resulting dissimilarity matrix was used in a non-metric 

multidimensional scaling (MDS) ordination. Analysis of similarities (ANOSIM), using PAST statistical 

software was used to test for differences in species composition for habitat type. ANOSIM is a 

distribution-free analogue of one-way ANOVA that compares rank similarities within pre-selected 

groups to average rank similarities between groups. ANOSIM constructs a test statistic (R) that is 

close to 1 if there is significant difference within groups compared to between groups. If there is 

little difference within groups compared to between groups, then R is approximately 0. R values 

were generated using 10000 permutations of the original group. 
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4 RESULTS 

4.1 DATABASE SEARCHES 

Table 4-1 lists the possible SRE invertebrate species with the potential to be present in the area. 

None of these species are currently listed under the WC Act; however, this is largely due to 

inadequate knowledge of their taxonomy, distribution and ecology. 

In addition to these SRE species potentially occurring in the area, seven potential SRE species were 

recorded during an earlier survey of the infrastructure areas (ecologia 2009) (Appendix A). 
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Table 4-1  Western Australian Museum Database Search for Primary Arachnids, Myriapods and Mollusc 

Orders Containing Short-range Endemics 

 

* not all species listed are SREs. 
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4.2 SURVEY ADEQUACY 

4.2.1 Species Accumulation Curves/ Number of Samples 

Figure 4-1 shows the SAC for the entire dataset. After a sampling effort of 10 sites (the minimum 

number of sites to be surveyed), the curves reach their “brake point” - the point where the curves 

start to flatten and few additional species are found. Because all communities contain a finite 

number of species, the curves would eventually reach an asymptote at the actual richness. For 10-

pooled samples Jacknife first order predicted a mean of 16.17 species, Michaelis-Menten predicted a 

mean of 14.43 and Mao and Tau (species observed) detected 10.82 species.  For the complete 

survey (19 sites), the Jacknife first order estimator predicted 22.58 and Michaelis-Menten 17.68 

species. The results of the Jacknife first order estimator indicate the incidence of the very abundant 

species on the final outcomes. However, Michaelis-Menten predicted just two more species than 

Mao and Tau. These results confirm the confidence of the survey efficiency.  
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Figure 4-1 Species Accummulation Curve (SAC) for Specimens Collected.  

 

4.3 SPECIMENS COLLECTED 

More than 1200 invertebrate specimens were collected during the survey; however, only 267 

individuals and eight families represented the targeted SRE groups. Of these, three species are 

considered to be potential SREs (Table 4-2).  

Taxonomic reporting and discussion with the WAM has indicated that the mygalomorph spider 

Synothele sp. (Framenau and Harvey 2010) and the pseudoscorpion Beierolpium sp. are no longer 

regarded as potential SREs (Volker Framenau, pers.comm.). 
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Table 4-2 Summary of the Species of Interest Recorded Outside the Project Area   

Class Family Genus Species S
R

E
 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Arachnida (Aranae)

Actinopodidae Missulena sp.juv √ 1

Barychelidae Synothele MYG127` 1

Aname ‘MYG001’ √ 1 1 1 1

Kwonkan ‘MYG101’ 1 1 1

Yilgarnia ‘MYG033’ √ 1

Arachnida (Pseudoscorpionida)

Atemnidae Oratemnus sp. 1

Austrohorus sp. 3 3 1 5 1 1 1 2 8 3

Beierolpium sp. '8/2’ 1 2 2 2 1 9 2 3

Euryolpium sp. 1

Indolpium sp. 2 16 5 6 1 19 8 16 13 12 1 2 1 4 8 27 22 22

Chernetidae Chernetidae sp.indet 1

Gastropoda (Pulmonata)

Pupoides beltianus 3 2 1 1 1 6

Gastrocopta cf. larapinta 2

Gastrocopta mussoni 1 1

Helicodiscidae Stenopylis coarctata 1

Pupillidae

Pitfall Trap Sites

Nemesiidae

Olpiidae

 

 

The taxonomy, distribution and SRE status of these 15 genera/species of interest are discussed in the 

following sections.
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4.3.1 ARACHNIDS (PHYLUM: ATHROPODA; SUB CLASS ARACHNIDA) 

 

Trap-door Spiders: Infraorder Mygalomorphae 

 

Five species of trap-door spider were collected during the survey and three of these are potential 

SREs (Missulena sp., Aname ‘MYG001’, and Yilgarnia ‘MYG033’).  Synothele ‘MYG127’ was previously 

treated as a potential SRE, however, current evidence suggests that this species is unlikely to 

represent a SRE. Of the three potential SREs located during the survey, only Missulena was 

previously collected from within the Roy Hill Project Area.   

 

Family Actinopodidae 

Missulena sp. 

One juvenile Missulena was collected from Site 14 and could not be identified to species as adult 

males are required for full taxonomic assessment. Missulena species are very diverse in WA and 

often have small ranges. Emergent juveniles of Missulena were reported to disperse via ballooning, 

thus potentially allowing them to disperse large distances and thereby reducing the predisposition 

for short-range endemism (Framenau and Harvey 2010). However, a recent critical examination of 

all Missulena males in the WAM collection showed a very high species level diversity within the 

genus in WA with most species only known from a very limited range.  One female specimen was 

collected at Site 16 within the Roy Hill Project Area (ecologia 2009).  The Missulena species collected 

within and outside the Roy Hill Project Area are considered to be potential SREs.  

 

Family Barchelidae 

Synothele `MYG127` 

A single male specimen of Synothele ‘MYG127’ was recorded from Site 2, outside the Roy Hill Project 

Area, adding to the two males already located inside the Roy Hill tenements.  The genus Synothele is 

presumably widespread throughout Western and South Australia and a number of species are 

currently described from Western Australia, some of them with known distributions (Raven 1994). 

Synothele ‘MYG127’ was not collected during the recent DEC Pilbara survey (Durrant et al. in press), 

but was recently recorded from Mulga Downs Station (22°07’20.83”S, 118°34’08.12”E).  It is 

morphologically similar to Synothele ‘MYG069’ from Red hill Station (21°52’00”S, 116°04’63”E) 

(Framenau and Harvey 2010).  Although rarely found, Synothele ‘MYG127’ does not appear to be a 

SRE. 

 

Family Nemesiidae 

Aname ‘MYG001’ group 

The genus Aname is the most diverse trapdoor spiders group in the Pilbara. Aname ‘MYG001’ was, 

until very recently, believed to consist of a single species and to be widespread in the Pilbara region. 

However, recent molecular analysis has shown deep genetic divergence within this group of spiders 

suggesting that at least four species are present (Framenau and Harvey 2010). Five specimens (1 

male, 1 female and 3 juvenile) of this species were collected from Sites 1, 3, 13 and 19 outside the 

Roy Hill Project Area. No Aname specimens were collected during the earlier survey carried out 

inside within the Project Area. 
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Kwonkan ‘MYG101’ 

Specimens were collected from Sites 3, 11 and 13 outside the Roy Hill Project Area.  This species is 

currently known from other collections in the Pilbara, including the DEC Pilbara Survey. It is 

considered unlikely to be a SRE. 

Yilgarnia ‘MYG033’ 

A single specimen of Yilgarnia was collected from Site 7 outside the Roy Hill Project Area.  This 

species is currently only known from Roy Hill and the Jinayri mine site in the Pilbara. It is rarely 

collected and is a potential SRE. No Yilgarnia specimens were collected from within the Roy Hill 

Project Area. 

 

4.3.2 PSEUDOSCORPIONS (CLASS ARACHNIDA, ORDER PSEUDOSCORPIONES) 

The Western Australian pseudoscorpion fauna is fairly diverse with representatives in 17 different 

families. They are found in a variety of biotopes, but can be most commonly collected from the bark 

of trees, from the underside of rocks, or from leaf litter habitats. 

Family Atemnidae 

Oratemnus sp. 

A single specimen of Oratemnus was collected from Site 14 outside the Roy Hill Project Area.  

Atemnids are frequently found under bark of trees in Western Australia, but the systematics of the 

group, particularly of the genus Oratemnus, is uncertain and the taxonomy of the individual species 

unclear. However, based upon current evidence, it seems that most species will eventually be found 

to be widely distributed. For this reason, this species is unlikely to represent a SRE.  

Family Olpiidae 

Austrohorus sp. 

Specimens were collected from Sites 1, 4, 5, 6, 9, 12, 14, 16, 17 and 18 outside the Roy Hill Project 

Area. The species collected at Roy Hill Station appears to be very similar to other samples of 

Austrohorus collected elsewhere in the Pilbara. Based on current levels of knowledge, it is not 

possible to state whether this species is a SRE.  

Beierolpium ‘sp. 8/2’ 

A number of Beierolpium ‘sp.8/2’ specimens were collected from Sites 2, 3, 6, 13, 14, 17, 18 and 19 

outside the Roy Hill Project Area.  The systematic status of members of this genus in the Pilbara has 

not been fully assessed. At present it is not possible to firmly establish the identity of these species 

until a complete systematic revision of the Western Australian members of Beierolpium is 

undertaken. It is therefore possible that these specimens are not SRE (V. Framenau. pers. comm. 

2010).  

Euryolpium sp. 

A single specimen of a Euryolpium species was collected from Site 5 outside the Roy Hill Project 

Area. Euryolpium species are commonly found under bark and under rocks throughout northern 

Australia. They can be locally abundant, and at least one species is quite widespread across northern 
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Australia. Based on current levels of knowledge, it appears that this species does not represent a 

SRE. 

Indolpium sp. 

A large number of specimens of this pseudoscorpion species were collected from all sites except 

Sites 10 and 12 outside the Roy Hill Project Area.  The specimens comprise a single species and 

extremely similar species have been collected from other regions of Western Australia, suggesting 

that only a single species is involved. Based on current levels of knowledge, it is unlikely that this 

species is a SRE. 

Family Chernetidae 

Chernetidae ‘indet’ 

Chernetidae are the most diverse of all pseudoscorpion families with 113 named genera and 652 

named species worldwide. The Australian fauna is quite extensive, with 37 described species (Harvey 

and Framenau 2009).  Chernetid pseudoscorpions are generally found under the bark of trees.  The 

specimen found at Site 9 outside the Roy Hill Project Areacould not be identified; however, based on 

the biology of this family, it is unlikely to be a SRE. 

 

4.3.3 SNAILS (PHYLUM MOLLUSCA, CLASS GASTROPODA) 

Four land snail species belonging to the families Pupillidae and Helicodiscidae were collected from 

outside the Roy Hill Project Area. None of these species represent SREs.  

Family Pupillidae 

Pupoides beltianus  

Fourteen Pupoides beltianus specimens were collected from Sites 4, 7, 10, 11, 15 and 17 during this 

survey. The known distributional range of P. beltianus encompasses an area from the Reynolds and 

Jervois Ranges in the Northern Territory; south to the Musgrave and Mann Ranges in South Australia 

and then west to the Barrow Ranges in Western Australia (situated near the junction of the borders 

of Western Australia, South Australia and the Northern Territory) (Solem 1988). Solem (1986, 1988) 

suggested that the distribution of this species in Western Australia may extend as far north-west as 

the Hamersley Ranges and as far west as the Shark Bay area. P. beltianus is not a SRE species. 

Gastrocopta mussoni  

Two specimens of Gastrocopta mussoni were collected from Sites 7 and 17 outside the Roy Hill 

Project Area.  There are two forms of this species, a cylindrical and an ovate form (Pokryszko 1996). 

The specimens collected during this survey belong to the ovate form. Gastrocopta mussoni is 

recorded as having a geographical distribution from Central Australia (the southern part of Northern 

Territory), with specimens recorded from a few localities in the northern parts of Western Australia, 

the northern parts of the Northern Territory; northern and north-eastern parts of Queensland and 

also from the mid-west coast of Western Australia. There are also a few records from South 

Australia. The species is not a SRE. 
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Gastrocopta sp. cf. G. larapinta  

Two Gastrocopta larapinta specimens were collected from Site 17 outside the impact areas. 

Gastrocopta larapinta is a minute dextrally-coiled species that has a large but apparently patchy 

distribution in central Australia (southern part of the Northern Territory), with a few records from 

the north-western and eastern coasts of Queensland. There is a single published record of this 

species from the Oscar Ranges, in the southern Kimberley region of Western Australia (Pokryszko 

1996). The species does not represent a SRE. 

Family Helicodiscidae 

Stenopylis coarctata  

One specimen was collected from Site 17 outside the Roy Hill Project Area.  This species has been 

found throughout the Kimberley, many parts of the Northern Territory, Queensland and Central 

Australia (Solem 1988). It was also recorded from the Cape Range in Western Australia (Slack-Smith 

1993). It is also known from other countries to the north of Australia such as the Philippines, 

Indonesia, New Guinea and the Solomon Islands (Solem 1988). However, more recently-collected 

specimens housed in the mollusc collections of the WAM indicate that this species is more widely 

spread throughout the Pilbara region. 
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4.4 HABITAT ASSESSMENT 

Eighteen vegetation communities/ habitats have been mapped in the RHIO Roy Hill Project Area; 

however, SRE species are only associated with six of these. The results of the survey indicate that 

Community 3A - Acacia aneura and A. rhodophoia open forest and woodlands - supports the most 

diverse and abundant range of SRE species. 

However, according to the ANOVA test on the utilization-availability data for all the SRE groups, 

there is no significant difference in means between habitats/vegetation types and taxonomic 

richness (F= 0.79, P> 0.05, DF=5) and species abundance (F= 1.45, P> 0.05, DF=6). 

There is also no correlation between SRE species composition and habitat type (ANOSIM R = -0.2321, 

P> 0.05). Visual inspection of the ordination diagram (Figure 4-2) indicates no significant difference 

in species composition with habitat type, as all sites mostly cluster together.  
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Figure 4-2 Non-metric Multidimensional Scaling Ordination of SRE Taxa Sampled* 

 

* Based on Bray-Curtis dissimilarity of presence and absence data. Distance between samples in the 

ordination space indicates Bray- Curtis dissimilarity: samples with many taxa in common plot close together. 
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5 DISCUSSION AND CONCLUSIONS 

Four trap-door spider and one pseudoscorpion species thought to be potential SRE species were 

located during a survey of potential infrastructure areas located within the Roy Hill Project 

Area(ecologia 2009). Ministerial Statement Number 824 stipulates that the sites where five of these 

potential SREs (Missulena, Synothele, Idiommata, Aganippe and Beierolpium) were recorded must be 

protected and monitored.  During the additional SRE survey (where sites were sampled outside 

RHIO’s Project Area) five trap-door spider, six pseudoscorpion and four snail species were collected 

(Table 5-1). Three of these were regarded to be potential SREs – Missulena, Aname and Yilgarnia. 

Three of the species covered by Ministerial Statement Number 824 were located outside the Roy Hill 

Project Area (Missulena sp., Synothele ‘MYG127’ and Beierolpium sp. ‘8/2’) while two were not 

(Idiommata ‘MYG128’ and Aganippe ‘MYG126’).  

Table 5-1 Summary of SRE Species of Interest Recorded During Both Surveys 

Class (Order) Family Genus Species 

Covered 

by MS 

824 

Within 

Project 

Area? 

Outside 

Project 

Area? 

Arachnida (Araneae) 

 Actinopodidae Missulena sp.  � Yes Yes 

 Aname ‘MYG001’  No Yes 

 Idiommata ‘MYG128’ � Yes No 

 Kwonkan ‘MYG101’  No Yes 

 

Barychelidae 

Synothele ‘MYG127’ � Yes Yes 

 Idiopidae Aganippe ‘MYG126’ � Yes No 

 Nemesiidae Yilgarnia ‘MYG033’  No Yes 

Arachnida (Pseudoscorpionida) 

 Artemnidae Oratemnus sp.  No Yes 

 Austrohorus sp.  Yes Yes 

 Beierolpium sp. ‘8/2’ � Yes Yes 

 Euryolpium sp.  No Yes 

 

Olpiidae 

Indolpium sp.  No Yes 

 Chernetidae Chernetidae sp. indet.  No Yes 

Gastropoda (Pulmonata) 

 Helicodiscidae Stenopylis coarctata  No Yes 

 Gastrocopta cf. larapinta  No Yes 

 Gastrocopta mussoni  No Yes 

 

Pupillidae 

Pupoides beltianus  No Yes 

 Succineidae Succinea sp.  Yes No 

Note: MS 824 = Ministerial Statement Number 824. 

The sites at which Aganippe was located run in an almost straight line across the footprint area. The 

sites all occur in areas with minor drainage channels or creek lines and in different vegetation types 

(3B, 3C, 3E and 3F).  While the creek line at Site 4 extends beyond RHIO’s Project Areano further 

Aganippe specimens were recorded outside the Project Area.  It does not appear that any of the 

sites at which Aganippe was found represent ‘island’ habitats, and as these sites are widely spread 

across the Project Area it is likely that the species is not confined to one particular habitat.  

A spider from the genus Idiommata was collected from Site 13 within RHIO’s Project Areaand is 

potentially an SRE (Framenau and Harvey 2010). No Idiommata species were located outside RHIO’s 

tenement boundaries.  Site 13 occurred in vegetation type 3A, along a creek line with a gorge.  
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Although this creek appears to connect to a much larger drainage system that extends towards the 

Fortescue Marsh, it is likely that the head of the river provides a different habitat than further down 

the system so habitat availability for this species appears to be limited in this area.  

The habitats in which Idiommata is located in the Pilbara range from creek edges and embankments, 

deep gullies, and under trees with accumulated soil around the bases, to areas under and around 

grass, open shaded or unshaded ground, and under rocks and logs (R. Raven, pers. comm.). 

Idiommata are usually widespread in the area of occurrence and while they weren’t found outside 

the Project Areait is highly unlikely that they are restricted to Site 13 within the Roy Hill Project 

Area.  

Single specimens of Missulena and Synothele were collected outside RHIO’s Project Area. Both 

specimens were collected from creek beds and in south-facing foot slopes habitats that extend 

beyond the E 46/334 tenement. The overall impact of the Project on Missulena and Synothele 

populations is therefore expected to be low. 

Two additional SRE species of trapdoor spiders were recorded from outside the Roy Hill Project Area 

- Aname and Yilgarnia.  These specimens were recorded from vegetation types 1A and 3A in areas 

that will not be impacted by the Project.  These vegetation types appear to support several different 

species of trapdoor spiders. 

Twenty two specimens of Beirolpium 8/2 were collected on eight sites outside RHIO’s Project Area. 

The overall impact of the Project on Beirolpium 8/2 populations is therefore expected to be low. 

Table 5-2 Summary of SRE Species Impact Significance at Roy Hill 

Species 

Likelihood of 

SRE Assessment of impact from proposal 

Significance of 

impact 

Missulena Probable 

Partially impacted - recorded outside 

100m buffer zone will lower impacts Low 

Idiomata Probable 

Directly impacted - vegetation type well 

represented outside  

100m buffer zone will lower impacts Low 

Aganippe Probable 

Directly impacted - vegetation type well 

represented outside  

100m buffer zone will lower impacts Low 

Yilgarnia Probable Will not be impacted None 

Aname Probable Will not be impacted None 

Synothele unlikely 

Partially impacted - recorded outside 

100m buffer zone will lower impacts Low 

Beierolpium unlikely 

Partially impacted - recorded outside 

100m buffer zone will lower impacts Low 

 

Effective invertebrate conservation cannot rely on a conventional single species approach adopted 

for the conservation of vertebrates and plants (Clarke and Spier-Ashcroft 2003). The focus of modern 

invertebrate conservation has changed to a more community and landscape scale approach with a 

primary emphasis on habitat conservation. Invertebrate conservation should be promoted more 

effectively by habitat preservation and management rather than single species-initiatives 

(Lewinsohn et al. 2005). 
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Vegetation/ habitat types reflect underlying geology, soil, surface hydrology and position in the 

landscape, and provide a reasonable surrogate of habitat parameters in respect to SREs. However, 

habitat type in this study was not a significant determinant of taxonomic richness and species 

abundance of SREs. The results demonstrated that the SRE groups have no preferences for any of 

the six habitats in which they were located. Most, if not all of the survey sites have the potential to 

support SREs due to moderate levels of shade, moisture and/or suitable microhabitat i.e. 

moderately deep leaf litters.  

ecologia (2009) mapped approximately 31248 ha within RHIO’s tenements at Roy Hill. 

Approximately 7055 ha (22.58 %) will be impacted by the Project; however only 12% of this area 

belongs to the six vegetation communities where the SREs were found. None of the habitats 

surveyed within the Roy Hill Project Area are considered unique to the Project Area. It should be 

noted that the six vegetation types in which the SRE species were located are very likely to extend 

beyond the limits of the mapped area, meaning that the analysis presented here is a precautionary 

one. Under this conservation analysis, approximately 88% of the habitats for SREs would be 

retained.   
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APPENDIX A  ROY HILL BASELINE INFRASTRUCTURE SRE SURVEY 

2009 RESULTS 
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Species Recorded During the 2009 RHIO Roy Hill Baseline Infrastructure SRE Survey 2009  

Class Family Genus Species S
R

E 1 2 3 4 5 6 7 8 9 10a 10b 11 12 13 14 15 16

Actinopodidae Missulena sp.juv √ 1

Synothele sp.juv √ 1

Synothele MYG127' √ 1 1

Idiomata MYG128' √ 1

Aganippe sp.juv √ 1

Aganippe MYG126' √ 2 1 1 1

Aranaemorph Unknown unknown 12 3 4 1 4 14 5 8 17 7 4 1 2

Urodacidae Urodacus  sp. 1

Lychas ‘harveyi’ 1 1 1

Lychas ‘bituberculatus’ 1

Atemnidae Oratemnus unknown 1

Austrohorus sp.unknown 1 2 3 2 1 7 1 2 1

Indolpium unknown 1 8 2 1 3 4 1 1 2 4 4 2 16

indet.(juv)' 1

Beierolpium unknown √ 2 1

unknown unknown 2 1

Unknown indet indet 1

Myriapoda (Chilopoda) -  -

Geophilomorphae unknown unknown 1

Scolopendridae Unknown unknown 12 3 4 1 4 14 5 8 17 7 4 1 2

Gastropoda (Pulmonata)

Gastrocopta cf. larapinta 1 2 22 4 3 1 1

Gastrocopta larapinta 1 4 11 1 19 3

Gastrocopta mussoni 2 1 3 2

Gastrocopta cf. mussoni 2

Pupoides beltianus 21 2 2

Pupoides cf. beltianus 2 1

Helicodiscidae Stenopylis coarctata 18 1

Subulinidae Eremopeas interioris 2 2 1 2

Succinidae Succinea sp. 2

Armadillidae Buddelundia sp.1 1 2 19 4 5 15 7 3 1

Armadillidae Buddelundia sp.2 2 2 7

Pupillidae

Malacostraca (Isopoda)

Arachnida (Pseudoscorpionida)

Olpiidae

Myriapoda (Diplopoda)

Idiopidae

Mygalomorph

Arachnida (Scorpiones)

Buthidae

Pitfall Trap Sites 

Arachnida (Aranae)

Barychelidae
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APPENDIX B    2010 SURVEY SITE DESCRIPTIONS 
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Vegetation and habitat description Site photo 

Site 1215_01 

Coordinates:50K    -22.548979S 120.035957E  

Habitat type:-  creek line on a Plain, Acacia dominant trees (n=49)  

Leaf litter:  common 30-50% 

Soil type:  red-brown sandy clay surface with surface crust; coarse 

gravel; loose soil 

Fire history:-  1-5 years 

 

Site 1215_02 

Coordinates: 

50K  -22.496729S 120.023651E 

Habitat type:-  steep south-facing footslope, Acacia dominant trees 

(n=19) 

Leaf litter:-  negligible 

Soil type:- sand and fine gravel; coarse gravel; loose soil; 

stones/boulders; surface plates 

Fire history:-  1-5 years  

Site 1215_03 

Coordinates:   

50K -22.426603S  119.942413E 

Habitat type:-  break-away, gully sides on a gentle, north-east facing 

slope, Eucalyptus  dominant trees (n=9) 

Leaf litter:-  negligible 

Soil type:- sandy clay with fine gravel; coarse gravel; stones/boulders; 

surface plates 

Disturbance:- minor erosion channels; livestock tracks; surface dust 

from livestock 

Fire history:- less than 1 year 

 

Site 1215_04 

Coordinates: 

50K -22.585421S  120.047935E 

Habitat type:-  creek bed on a plain, Acacia dominant trees (n=20)  

Leaf litter :-  sparse 

Soil type:-  red/orange sand with fine gravel and loose soil 

Disturbance:-  minor erosion channels; livestock tracks  

Fire history:-  none evident  
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Vegetation and habitat description Site photo 

Site 1215_05 

Coordinates: 

50K -22.584673S  120.026512E 

Habitat type:-  creek bed on a plain, Acacia dominant trees (n=22)  

Leaf litter:-  concentrated under shrubs/trees 

Soil type:-  red/brown sand with fine gravel, coarse gravel and loose 

soil 

Disturbance:-   minor erosion channels and livestock tracks 

Fire history:-  none evident 
 

Site 1215_06 

Location:-   

50K -22.593351S  120.033302E 

Habitat type:-  creek bed on a plain, Acacia dominant trees (n=36) 

Leaf litter:- concentrated under shrubs/trees 

Soil type:-  red/orange sandy clay with surface crust, fine gravel, coarse 

gravel, loose soil, stones/boulders 

Disturbance:- major erosion channels, minor erosion channels, 

livestock tracks  

Fire history:- none evident 

 

Site 1215_07 

Coordinates: 

50K -22.584311S 120.017174E 

Habitat type:- minor channel on a plain, Acacia dominant trees (n=42) 

Leaf litter:-  concentrated under shrubs/trees 

Soil type:-  red/brown sandy clay with surface crust, and loose soil 

Disturbance:-  livestock tracks and surface dust from livestock 

Fire history:-  none evident  

Site 1215_08 

Coordinates: 

50K -22.432104S 119.890938E 

Habitat type:-  minor channel on a plain, Acacia dominant trees (n=50) 

Leaf litter:-  sparse 

Soil type:-  red/orange clay loam with surface crust, fine gravel and 

loose soil 

Disturbance:-  minor erosion channels and livestock tracks 

Fire history:-  none evident 
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Vegetation and habitat description Site photo 

Site 1215_09 

Coordinates: 

50K -22.464661S  119.866356E 

Habitat type:-  minor channel on a plain, Acacia dominant trees (n=47) 

Leaf litter:-  concentrated under shrubs/trees 

Soil type:-  red/brown sandy clay with slight cracking, surface crust and 

fine gravel 

Disturbance:-  minor erosion channels, livestock tracks, surface dust 

from livestock, area destroyed by livestock 

Fire history:-  none evident 

 

Site 1215_10 

Coordinates: 

50K -22.484354S  119.870049E 

Habitat type:-  minor channel on a plain, Acacia dominant trees (n=46) 

Leaf litter:-  concentrated under shrubs/trees 

Soil type:-  red/orange sandy clay with slight cracking, surface crust and 

coarse gravel 

Disturbance:-  livestock tracks and surface dust from livestock 

Fire history:-  none evident 
 

Site 1215_11 

Coordinates: 

50K -22.482792S  119.881119E 

Habitat type:-  plain, Acacia dominant trees (n=64) 

Leaf litter:-  concentrated under shrubs/trees 

Soil type:- red/orange sandy clay with slight cracking, surface crust and 

coarse gravel 

Disturbance:-  livestock tracks  

Fire history:-  none evident 
 

Site 1215_12 

Coordinates: 

50K -22.528259S  120.049850E 

Habitat type:-  large river system on undulating plain, Acacia dominant 

trees (n=28) 

Leaf-litter:-  sparse 

Soil type:- red/brown sand with fine gravel, coarse gravel and loose soil 

Disturbance:-  major erosion channels, minor erosion channels and 

livestock tracks  
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Vegetation and habitat description Site photo 

Fire history:-  none evident 

Site 1215_13 

Coordinates: 

50K -22.5271S  120.0421E 

Habitat type:-  large river system on undulating plain, Acacia dominant 

trees (n=38) 

Leaf litter:-  concentrated under shrubs/trees 

Soil type:-  brown sand with fine gravel, coarse gravel, loose soil 

Disturbance:-  major erosion channels, minor erosion channels and 

livestock tracks 

Fire history:-  1-5 years 

 

Site 1215_14 

Coordinates: 

50K -22.539253S  120.050552E 

Habitat type:-  creek bed on undulating plain, Acacia dominant trees 

(n=48) 

Leaf litter:-  concentrated under shrubs/trees 

Soil type:-  red/orange sandy clay with surface crust, fine gravel, coarse 

gravel, loose soil, stones/boulders 

Disturbance:- major erosion channels, minor erosion channels and 

livestock tracks 

Fire history:-  none evident 

 

Site 1215_15 

Coordinates: 

50K -22.4411S  119.9789E 

Habitat type:-  gully base, Eucalyptus dominant trees (n=55) 

Leaf litter:-  concentrated under shrubs/trees 

Soil type:-  brown sand with fine gravel, coarse gravel, loose soil, 

stones/boulders 

Disturbance:-  major erosion channels and livestock tracks 

Fire history:-  1-5 years 
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Vegetation and habitat description Site photo 

Site 1215_16 

Coordinates: 

50K -22.5030S  119.8910E 

Habitat type:-  plain, Acacia dominant trees (n=41) 

Leaf litter:-  concentrated under shrubs/trees 

Soil type:-  red-orange sandy clay with slight cracking, surface crust, 

coarse gravel, loose soil, stones/boulders 

Disturbance:-  minor erosion channels and livestock tracks 

Fire history:-  none evident 
 

Site 1215_17 

Coordinates: 

50K -22.5051S  119.9143E 

Habitat type:-  plain, Acacia dominant trees (n=52) 

Leaf litter:-  concentrated under shrubs/trees 

Soil type:-  red-orange sandy clay with slight cracking, surface crust, 

coarse gravel, loose soil, stones/boulders 

Disturbance:-  minor erosion channels and livestock tracks 

Fire history:-  none evident 
 

Site 1215_18 

Coordinates: 

50K -22.5181S  119.9128E 

Habitat type:-  creek line on a plain, Eucalyptus dominant trees (n=49) 

Leaf litter:-  concentrated under shrubs/trees 

Soil type:- red-orange sandy clay with slight cracking, surface crust, 

coarse gravel, loose soil, stones/boulders 

Disturbance:-  minor erosion channels and livestock tracks 

Fire history:-  none evident 
 

Site 1215_19 

Coordinates: 

50K -22.5174S  119.9314E 

Habitat type:-  creek line on a plain, Acacia dominant trees (n=23) 

Leaf litter:-  concentrated under shrubs/trees 

Soil type:-  red-orange sandy clay with loose soil, stones/boulders 

Disturbance:-  livestock tracks 

Fire history:-  none evident   
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RHIO Roy Hill Additional SRE Survey Site Co-ordinates in Eastings/Northings  

 

  Site co-ordinates 

Site ID Zone Easting (mE) Northing (mN) 

1215_S1 51K 195144 7503381 

1215_S2 51K 193762 7509145 

1215_S3 50K 802897 7516984 

1215_S4 51K 196457 7499368 

1215_S5 51K 194251 7499407 

1215_S6 51K 194968 7498459 

1215_S7 51K 193289 7499428 

1215_S8 50K 797583 7516478 

1215_S9 50K 794982 7512919 

1215_S10 50K 795320 7510730 

1215_S11 50K 796463 7510881 

1215_S12 51K 196528 7505705 

1215_S13 51K 195729 7505817 

1215_S14 51K 196625 7504488 

1215_S15 50K 806621 7515306 

1215_S16 50K 797440 7508618 

1215_S17 50K 799829 7508344 

1215_S18 50K 799653 7506902 

1215_S19 50K 801566 7506943 

 


