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Executive summary 
Sinclair Knight Merz (SKM) conducted a landscape and visual impact assessment of the proposed 

Marandoo Mine Phase 2 operations (inclusive of the mine camp and ancillary infrastructure) on 

behalf of Rio Tinto Iron Ore (RTIO). The assessment process was conducted with regard to best 

practice Australian and international guidance documentation. The assessment process was 

supported by visual interpretation tools including photomontages. The assessment focussed on the 

impacts during operation and not closure.  

The visual impacts were addressed from sensitive receptors in the zone of visual influence 

including: 

 Mount Bruce; and 

 Karijini Drive. 

 

The visual assessment process considered two pit stages in the mine’s operational life.  Details of 

mine design for both stages were provided by RTIO, and represent ‘end of mine life’ (2026) and 

‘completion of all waste re-handling’ (2030) scenarios. 

The visual assessment process demonstrated that visitors to Mount Bruce will experience the most 

significant visual impacts from the proposed mine expansion and nearby infrastructure1, 

particularly from the first viewpoint (lookout) at the western extent of Mount Bruce and the most 

easterly summit ridge walk. Views of the mine and proposed nearby infrastructure were judged to 

range from moderate to severe adverse depending on the location of the receptor. The impacts of 

the pit and waste dumps on the ridgeline are not expected to be significant and largely indiscernible 

from a visual perspective.  

Views of the proposed accommodation camp and dewatering pipeline are likely to be restricted to 

limited, transient views from roads in the vicinity of the infrastructure, including Karijini Drive and 

Hamersley Gorge-Mount Bruce Road. The impacts of the accommodation camps and the 

dewatering pipeline on receptors were judged to be moderate adverse.  

In conclusion, the overall visual impacts of the mine expansion and associated infrastructure, 

including the accommodation camp is judged to be moderate – severe adverse, however, it should 

be noted that the impacts should be considered in the context of the existing mine and infrastructure 

which already impact on the visual significance of the surrounding area. 

                                                      

1 Pit, waste dumps and the residue storage facility 
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The landscape character assessment addressed the intrinsic, ecological, cultural and topographical 

elements of the landscape.  

The following landscape types were identified within the local area: 

 flats, broad drainage areas and basins; 

 major flow lines and creeks; 

 disturbed ground; and  

 ridges, erosional spurs, low foothills and escarpments.   

 

The impacts on landscape character were judged to be moderate adverse, given the presence and 

impacts of the existing mine on the localised area.  



 

Glossary 
DEM  Digital elevation model 

EPA  Environmental Protection Authority 

ESRI  Environmental Systems Research Institute 

IEMA  Institute of Environmental Management and Assessment (UK) 

LI  Landscape Institute 

MMP2  Marandoo Mine Phase 2 

RTIO  Rio Tinto Iron Ore 

SKM   Sinclair Knight Merz 

TIN  Triangulated Irregular Network
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1. Introduction 
This report has been prepared on behalf of Rio Tinto Iron Ore (RTIO) to assess the landscape and 

visual effects of the proposed expansion of Marandoo mine as part of Phase 2 operations. The 

expansion, hear in referred to as MMP2, is intended to extend the existing mine operations in an 

easterly direction along Marandoo Ridge on the Marra Mamba Formation. The mining operations 

and proposed expansion is sited within State Agreement lease (AML/70/727) encircled by Karijini 

National Park in the Pilbara Region of Western Australia. In view of the sensitivity of surrounding 

areas, RTIO has commissioned this landscape and visual impact assessment ensure that careful 

landscape and visual planning is integrated into the management of MMP2. 

The assessment is based on the proposed site layouts (in 2026 and 2030) as denoted in Figure 1 to 
Figure 4. The rationale for utilising mine planning data relating to the mine in 2026 and 2030 is 

that the mine will be at its end of mine life in 2026 (and therefore at its most prominent extent) and 

all waste will have been rehandled into the pit by 2030. As such, the 2030 scenario represents the 

final landform of the mine prior to re-shaping and rehabilitation. 

The assessment also considers other infrastructure that will be required as part of the expansion 

including the following: 

 a dewatering pipeline between the mine and the Southern Fortescue Borefield (see Figure 2) 

(this pipeline may be buried, however, for the purposes of this assessment, the pipeline has 

been assumed to be above ground); 

 two water tanks (one in the centre of the rail loop and one at the borefield); 

 a construction camp to the west of the mine; 

 a residue storage facility to the west of the mining lease; 

 an electricity transformer station near the junction of Karijini Drive and Marandoo Access 

Road; and  

 an extension to the existing processing plant.  

Infrastructure sited at the Southern Fortescue Borefield will comprise bores and inter-field pipeline 

and a storage tank. Given the significant distance between the borefield and visual receptors and 

the reduced visual prominence of the infrastructure, this infrastructure will not be addressed further 

in this assessment. 

This report is structured as follows: 

 assessment methodology; 

 baseline conditions; 

 potential impacts; and 
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 summary. 

Management strategies formulated during the course of this assessment were provided to RTIO by 

means of a separate letter that can be inputted into the broader Public Environmental Review.
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2. Assessment methodology 
This landscape and visual assessment process is based on ‘The Guidelines for Landscape and 
Visual Impact Assessment’ (2002) Second Edition produced by the Landscape Institute (LI) and the 

Institute of Environmental Management and Assessment (IEMA) (United Kingdom), with some 

minor modifications to reflect the site’s Australian context.  Further guidance is provided in the 

Visual Landscape Planning in Western Australia manual produced by the Department of Planning 

and Infrastructure (Department of Planning and Infrastructure, 2007). This guidance has been used 

to augment the methodology outlined in the ‘Guidelines for Landscape and Visual Impact 

Assessment’, particularly in the following contexts: 

 more comprehensive plans showing the proposed development; 

 establishment of landscape objectives; 

 determination of significance of the receptors; and 

 future management recommendations that have been fed back to RTIO. 

 

This assessment considers the landscape and visual impacts of the proposed MMP2 development. 

The study area is largely defined by the visual envelope of the proposal, focusing on publicly 

accessible areas, most notably within Karijini National Park.  

The area is utilised by national and international visitors for recreational use, including walking and 

four wheel driving in the vicinity of the study area. The landscape character assessment is based on 

the existing landscape types within the site boundary and in the adjacent plains and ranges.  

The information used in this appraisal was gathered from a desk study and field survey. 

Photomontages (see Section 4) have been generated from real photographs taken of views into and 

out of the study area. In addition, viewshed analyses have been undertaken to further support the 

assessment process. The location of potential sensitive receptors locations in the local area, 

photomontage locations, and key features within the study area are shown on Figure 5. 
Photomontage locations are shown on Figure 6.  

This assessment does not address the impacts of night lighting in a visual context.  

The following information was provided by RTIO and has been used as a basis for the landscape 

and visual impact assessment of the proposed Phase 2 development:  

 drawing showing the location and size of the proposed collector tank; 

 drawing showing the location of the proposed transformer compound; 

 drawing showing the location of the proposed dewatering pipeline; 
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 summary table listing key infrastructure to be developed; 

 2D CAD file showing the layout of the proposed plant infrastructure; 

 2D CAD files showing the heights of most of the proposed plant infrastructure; 

 2D CAD file showing the layout of the proposed camp;  

 a digital elevation model (DEM) of the proposed MMP2 for 2026 and 2030. This includes an 

external waste dump for 20262; 

 0.5m contours of the proposed residue storage facility; 

 2m contours of Marandoo mine as it was in 2004; 

 10m contours of the landscape surrounding Marandoo mine from Landgate via RTIO; 

 photos of existing infrastructure similar to the proposed infrastructure; and 

 photos of cores from geotechnical drilling over the areas proposed for mining. 

 

2 The waste dump shown on the eastern extent of Figure 4 is not applicable for 2030. This waste dump 

applies to the 2026 scenario. The waste dump will be re-handled back into the pit by 2030 leaving a relatively 

flat landform at the eastern extent of the mine. This information was received late in the assessment process, 

thereby making it difficult to recreate the digital elevation model. In view of this, the text of the assessment 

process reflects the correct design scenario but the photomontages and figures may reflect an incorrect 

development scenario. Notes are made on the images, where this is the case. 
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2.1 Landscape character impact assessment 
Landscape effects are assessed by describing the components of the existing landscape in detail, its 

topography, land use, vegetation, settlement patterns and other features, and the way in which they 

combine to give the area its local appearance and identity. The importance and susceptibility of the 

components are evaluated, taking into account any pressures which might lead to change in the 

foreseeable future. The impacts which the proposal would have on the landscape are described, 

alongside the residual impacts. Management strategies recommended during the course of the 

assessment process are reported in a separate advisory letter to RTIO. Finally, an assessment can be 

made of the overall impact which the proposal would have on the character and value of the 

landscape. 

The extent to which a landscape can absorb change varies with the existing land use, the pattern 

and scale of the landscape, the visual enclosure and distribution of visual receptors the scope for 

management strategies which would be in character with the existing landscape; and the value 

placed on the landscape (Landscape Institute and the Institute of Environmental Management and 

Assessment, 2002). 

The landscape character area descriptions provided in Section 3.6 are based on observations made 

at the site and following review of these documents: 

 Marandoo Iron Ore Mine and Central Pilbara Railway. Environmental Review and 

Management Programme. Hamersley Iron, 1992. Prepared by Brian J O’Brien & Associates 

Pty Ltd. February 2002.  

 Interim Summary of Marandoo Mine Expansion Vegetation and Flora Survey. Biota 

Environmental Sciences, August 2007.  

 

Potential impacts on the landscape character relate to changes in landscape elements, features and 

characteristics. The impacts may relate both to changes in existing features as a result of the 

proposed development and to the addition of new features. The assessment of landscape character 

impacts considers how the changes to landscape elements and features interact to change the 

landscape character. The following criteria for landscape impacts are used (Landscape Institute and 

the Institute of Environmental Management and Assessment, 2002): 

 Severe Adverse - The proposed scheme would result in impacts that are at a complete 
variance with the landform, scale and pattern of the landscape; would permanently degrade, 
diminish or destroy the integrity of valued characteristic features, elements and/or their 
setting; and/or would cause a very high quality landscape to be permanently changed and its 
quality diminished. 
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 Major Adverse - The proposed scheme would result in effects that cannot be fully mitigated 
and may cumulatively amount to a severe adverse effect; are at a considerable variance to the 
landscape and degrade the integrity of the landscape; and/or will be substantially damaging to 
a high quality landscape. 

 Moderate Adverse - The proposed scheme would be out of scale with the landscape or at 
odds with the local pattern and landform; and/or will leave an adverse impact on a landscape 
of recognised quality. 

 Minor Adverse - The proposed scheme would not quite fit into the landform and scale of the 
landscape; and/or affect an area of recognised landscape character. 

 Neutral - The proposed scheme would complement the scale, landform and pattern of the 
landscape; and/or maintain existing landscape quality. 

 Minor beneficial - The proposed scheme has the potential to improve the landscape quality 
and character with enhancement or improvement of landscape elements or characteristics 
considered to be medium-low value. Introduction of elements considered to be unobtrusive and 
a noticeable feature of the view. 

 Moderate beneficial - The proposed scheme would have the potential to fit with the landscape 
character; and/or improve the quality of the landscape through the restoration of valued 
characteristic features partially lost through other land uses. 

 Major beneficial - The proposed scheme would have the potential to fit very well with the 
landscape character; and/or improve the quality of the landscape through removal of damage 
caused by existing land uses. 

2.2 Visual impact assessment 
Visual impacts relate to changes in views experienced by people in the landscape. To describe the 

visual baseline, the study identifies the extent and nature of views of the site from representative 

viewpoints, the nature and characteristics of the visual amenity and potentially sensitive receptors 

of visual effects. The extent of visibility of the site has also been assessed and takes into account 

local screening from vegetation, fences or buildings and the surrounding topography.  

After establishing the visual baseline, the impacts of the proposed project are assessed. The extent 

of the impact is assessed objectively according to the sensitivity of the receptor, taking into account 

any management measures. Viewpoints are assessed in the following order of sensitivity (adapted 

from LI and IEMA 2002): 

 High sensitivity - Private dwellings and gardens where viewers are familiar with the overall 
scene and are likely to experience the views frequently. 

 Medium-high sensitivity - Footpaths and rights of way, picnic area, lookout points, 
Recreational or National parks and other informal recreational facilities where viewers gain a 
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long view due to a slower speed of passage and where the quality of view is part of the purpose 
of the visit. 

 Medium-low sensitivity - Commercial premises, public facilities and schools where the 
viewer may be familiar with the scene but holds it in lower regard than viewers from 
residential properties and the surroundings are secondary to the purpose of the visit. 

 Low sensitivity - Surrounding road and rail networks where the viewer gains brief, transient 
glimpses of the view at speed. 

 

In the context of the Department for Planning and Infrastructure Guidelines (Department for 

Planning and Infrastructure, 2007), the levels of significance are defined in Table 1. For the 

purposes of this report, the significance of the receptor is discussed in the context of both 

interpretations, the Landscape Institute and Institute of Environmental Management and 

Assessment, 2002 and the Department for Planning and Infrastructure, 2007 guidelines and the 

assessment process discussed in Section 4 has reflected both levels of significance/senstivity.  

 Table 1 Levels of significance for viewing locations and viewer experience 

Level 1: national/state significance 
• State highways and other main roads (sealed or unsealed) with high levels of vehicle usage; 
• designated tourist routes, scenic drives; 
• recreation, conservation, cultural or scenic sites, areas, viewpoints and lookouts of state or national 
  significance, including their access routes; 
• walking, cycle or bridle tracks of national or state significance; 
• towns, settlements or residential areas; 
• passenger rail lines; 
• navigable waterways of national or state recreation importance; 
• ocean sites of national or state recreation importance eg surf breaks; and 
• views of national or state importance. 

Level 2: regional significance 
• main roads with moderate levels of vehicle usage (sealed or unsealed); 
• recreation, conservation, cultural or scenic sites, areas, viewpoint, and lookouts of regional or high local 
  significance (including their access routes); 
• navigable waterways of regional recreation significance; 
• walk, cycle or bridle paths of regional significance; and 
• views of regional importance. 

Level 3: local significance 
• all remaining roads with low levels of vehicle usage; 
• locally significant roads or tracks; 
• recreation and other use areas of local significance; 
• navigable waterways of local recreational significance; 
• walk, cycle or bridle paths of local significance; and 
• views of local importance. 
Source: Visual Landscape Planning in Western Australia. Manual produced by the Western Australian Department for 

Planning and Infrastructure, 2007. 
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The significance of the visual effect of the proposals is assessed according to the following scale, 

summarised from Guidance on the New Approach to Appraisal (Department for Transport, 1998): 

 Severe adverse or beneficial impact - the development would cause a significant 
deterioration (or improvement) in the existing view. 

 Moderate adverse or beneficial impact - the development would cause a noticeable 
deterioration (or improvement) in the existing view. 

 Slight adverse or beneficial impact - the development would cause a barely perceptible 
deterioration (or improvement) in the existing view. 

 Neutral - the development would cause no discernible deterioration or improvement in the 
existing view. 

Where the significance of effect is described as ‘adverse’ this is considered to be significant and 

management measures should seek to reduce or minimise this effect. However, it should be noted 

that the effects need not necessarily be detrimental and can be positive impacts in the visual context 

of the proposals. 

2.3 Cumulative impacts 
There are currently no additional industrial or mining operations in the area around the proposed 

MMP2 development with the exception of the existing Marandoo operation. In view of this, the 

cumulative impact of the MMP2 proposal has only been considered in combination with the 

existing Marandoo mine operation. The assessment of cumulative impacts has taken into account 

the existing and the proposed mining operations at both the end of mine life (2026) and completion 

of all re-handling of waste (2030). These scenarios assume that the proposed TEX expansion of 

Marandoo mine has been completed prior to the 2026 and 2030 scenarios. The assessment of 

cumulative impacts has been approached in a qualitative manner. 

2.4 Viewshed analysis 
In order to evaluate the degree to which the proposed changes to the mine plans may affect 

Marandoo Ridge, a series of viewshed analyses was conducted. This analysis process, whilst linked 

to the visual aspects of the mine development plan, is being undertaken for the purposes of 

planning the mine in the future. The results of this process are being fed back into the mine design 

process with a focus on ensuring that the proposed waste dumps will not exceed Marandoo ridge 

significantly. This iterative process will continue to occur during the planning of the mine. In view 

of this work, it is assumed that the proposed waste dumps in 2026 and 2030 will not significantly 

exceed Marandoo ridge.  

2.5 Photomontages 
Photographs were used to create a realistic photomontage consisting of a computer-generated 

image of the proposed mine (pits, waste dumps and significant mine buildings and infrastructure) 
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superimposed on the actual photographs. This process of 3D terrain visualisation uses digital 

graphic techniques to montage real-time photographs with computer generated images of the future 

landscape to illustrate what the proposed development might actually look like to an observer on 

the ground. The process involved taking photographs with a digital SLR camera from the selected 

vantage point in the direction of the proposed mine. The GPS location and magnetic bearing of 

each observation and the camera’s focal length (to enable field of view to be calculated and to 

accurately depict a typical human field of view) were also recorded at this time. The ArcGIS 3D 

Analyst extension, ArcScene was later applied to create a 3D view that directly matched the 

photographs taken in the field. The input to this process included the viewshed TIN (Triangulated 

Irregular Network) and the known coordinates of the vantage point and the photograph’s field of 

view. The montaging of the photographs with the 3D view has resulted in a photo-realistic 

interpretation of the proposed mine site from the sensitive receptors.   

Photomontages were created from the following key receptors showing the extent of the mine at 

end of mine life at 2026 and when all waste has been rehandled into the pit in 2030, as outlined in 

Table 2. 

 Table 2 Photomontage location details 

Photomontage 
location 
number 

Location Direction of 
view 

Receptor 

1 Mount Bruce – lowest viewpoint 758m AHD South east I 
2 Mount Bruce summit 1,250m AHD South II 
3 Mount Bruce – easternmost viewpoint 

1,234m AHD 
South east III 

4 Karijini Drive north of the mine 725m AHD South IV 
5 Mount Bruce – lowest viewpoint 758m AHD South I 
6 Hamersley Gorge - Mt Bruce Road 692m North east VIII 

Figure 6 shows the locations of photomontages. 

The datasets provided by RTIO that are discussed at the start of Section 2 were used as input to the 

modelling process for both the viewshed analysis and the photomontages. 
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2.6 Site visits  
Site visits to validate the results of the desktop study of potential receptors and viewshed analysis 

were conducted on 20th/21st August 2007 and on 31st March 2008. 

The objectives of the site visits were to: 

 identify the location and sensitivity of visual impact receptor sites for MMP2; 

 gather baseline photographs from visual receptors;  

 provide information to support the viewshed analysis; and 

 gather photographs from key vantage points for use in developing photomontages of MMP2. 

 

A series of photographs was taken from key vantage points, most notably receptor points I, II, III, 

IV, V and VI in the direction of the proposed mine. These receptor points are shown in Figure 5. 

The vantage points were identified as suitable for one or more of the following reasons:  

 the point was situated in an area most likely to have a significant visual impact due to its 

proximity to the proposed mine site;  

 it was located in a frequently visited National Park with recreational value; 

 it was a road utilised by tourists and visitors; 

 the point occurred within an area shown to have high relative visibility following review of 

the topography; or 

 during the field verification exercise, the proposed mine was deemed likely to be highly 

visible. 

 

Photographs were taken from all potentially notable receptors, however, photomontages were 

produced for only the most significant receptors, namely receptor points I, II, III and IV. 
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3. Baseline conditions 
3.1 Baseline introduction 
This section of the report describes the landscape and visual characteristics of the site and 

surrounding area. The visual baseline description focuses on the identification of sensitive visual 

receptors and discusses them in the context of the presence or absence of potential visually 

screening elements. The landscape baseline description focuses on the physiographic aspects of 

the landscape within the site boundary and their relationship to the surrounding area.  

3.2 Site description 
The proposed MMP2 iron ore mine expansion is intended to occupy approximately 1,100ha at the 

base of Marandoo ridgeline.  The ridgeline runs broadly east-west, parallel to the Central Pilbara 

Railway. The proposed expansion lies adjacent to the eastern border of the existing Marandoo 

mine pit, within State Agreement AML 70/272. The entire mining lease is surrounded on all sides 

except the western boundary by Karijini National Park (formerly known as the Hamersley Ranges 

National Park) (see Figure 5). 

The existing mine lies approximately 2.5km south of the base of Mount Bruce on the Marra 

Mamba formation. The existing mine comprises the pit, haul roads, overburden and product 

storage piles, crushing and screening equipment and workshops and administration buildings. The 

Central Pilbara Railway runs through the northern extent of the mining lease with the connecting 

rail loop located at the western extent of the mining lease.  

The mine is accessed via a bitumen road (Marandoo Mine Access Road) from Karijini Drive 

(western extent), 3.9km west of the mine.  This road runs parallel to the Central Pilbara Railway 

before diverting northwards at the junction with Marandoo Mine Access Road. There is no public 

access permitted on the mine site or onto Marandoo Mine Access Road. 

The remainder of the site and areas extending towards the proposed dewatering pipeline route and 

camp locations is comprised of low scrub/open grassland, flats and ridgelines characterised by 

hummock grassland and low woodland.  

3.3 Surrounding area 
The mining lease is located in the Central Valley of the Hamersley Ranges of the Pilbara Region 

of Western Australia. The surrounding area is characterised by prominent cuesta, mountains and 

ridges (typically between 670m and 1200m AHD) associated with the Vigors Uplands, Prider 

Hills, the Eastern Uplands, the Mount Bruce uplands and major drainage basins including Mount 

Bruce basin to the north of site and Bandjima basin to the south (see Figure 5). Both basins drain 

to the Southern Branch of the Fortescue River (see Figure 9).  
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The prominent topography of Mount Bruce (1235m AHD) dominates the valley which largely 

comprises hummock grassland, open grassland and low woodland. There is a priority community 

of Coolibah trees located on the Mount Bruce flats to the north of the mine site. Key elements of 

the landscape are visible on Figure 7. 

 

 Figure 7 View over Mount Bruce flats northwards from the mine towards the Vigors 
Uplands and Prider Hill to the right of the photo 

The closest township of Tom Price is located 37km to west-south-west of Marandoo mine. The 

only significant road in the local area is Karijini Drive which connects the Tom Price-Parabardoo 

Road with the Great Northern Highway, passing to the west and north of the MMP2 project area. 

These two roads join at the junction of Marandoo Mine Access Road. Karijini Drive represent the 

main access road into Karijini National Park (see Figure 2). 

3.3.1 Surrounding mining activity 
The proposed MMP2 project lies within the existing mining lease and will be located immediately 

adjacent to the eastern extent of the existing mine. The entire mining lease extends for 

approximately 14,000ha. There are no additional mines within 5km of Marandoo, hence the 

existing Marandoo mine is the only mining facility described in this report. The mining operation 

will not however be considered as a receptor for the purposes of the impact assessment process as 

it is owned and operated by RTIO and workers on the mine would be used to viewing mining 

operations. In addition, at the end of 2012, mining at the existing mine extent ends prior to 

commencement of MMP2.  
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The existing Marandoo mine operation is largely concentrated at the western extent of the mining 

lease. The rail loop located at the western extent of the mining lease is adjacent to the fines and 

lump product stock piles. These product stock piles are located to the west of the crushing and 

screening equipment which lies adjacent to the pit. The pit occupies approximately 319ha 

extending from the screening and crushing equipment on the Marra Mamba formation for 

approximately 3km. There are also workshops and an administration building at the western end 

of the lease boundary. 

The Central Pilbara Railway is located on the northern boundary of the mine site. Trains carry ore 

every eighteen hours from Marandoo mine site to port. 

3.4 Planning context  
3.4.1 Shire of Ashburton  
The Shire of Ashburton Local Planning Strategy (Shire Of East Pilbara Town Planning Scheme 
No. 7 Scheme Report, June 2005) provides a guideline and framework for land use planning 

within the Shire of Ashburton for the next ten to fifteen years.  The local planning scheme and 

development strategy identifies planning objectives, intentions and proposals of the Council and 

community.  

The ‘area of interest’ for this study is not subject to any proposals as part of the Town Planning 

Scheme. As such, the expansion of the mine is not likely to impact on future proposals for the 

Shire of Ashburton. 

The Shire of Ashburton is also currently in the process of producing draft Local Planning Policy 

in the context of transient workforce accommodation. The draft policy includes the following 

aspects that apply in the context of landscape and visual impacts: 

Section 4.1: This Policy seeks to address the establishment of such camps. It also 
addresses matters of amenity, both for camp residents and those who live in 
proximity of such establishments. 

Section 4.3.1: The Shire does not support Transient Workforce Accommodation camps 
located: 

 in a position or area that would adversely affect residential, rural 

 residential or rural smallholdings uses or lifestyles or that would 

 detract from any particular scenic or visual attraction; 

 adjacent to recognised tourist routes, unless suitably screened or 

 designed for permanent use; 
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3.4.2 Karijini National Park Management Plan 
The Marandoo mining lease was excised from Karijini National Park in 1992. The National Park 

is recognised as having significant recreational, geological, ecological, and cultural value with 

areas of note within close proximity to the proposed mine expansion. The Karijini National Park 
Management Plan (1999-2009) provides strategic direction for the management of the park with 

focus on the following aims: 

 minimising the impacts of construction activities and associated activities; 

 minimising any impacts upon the National Park that access to Marandoo may have; 

 minimising the impacts mining and infrastructure developments associated with 
Marandoo have on the Park; and 

 ensuring that rehabilitation is consistent with the Environmental Protection Authority 
(EPA) standards. 

In relation to landscape/visual effects and the impacts of mining on the National Park, the 

Management Plan states the following: 

“Exploration and mining activities and their associated infrastructure, including the 
Marandoo lease and possible future mine sites and corridors, have the potential to 
significantly alter the character and appearance of the landscape, particularly in natural 
areas where there has previously been only minimal human activity or disturbance.”  

The Management Plan goes on to discuss the role of landscape and visual resource planning in 

ensuring that activities and uses are planned and implemented in a way that minimises the 

impacts on natural environments.  

3.4.3 Environmental Review and Management Plan commitments/issues 
The approved above water table mine at Marandoo had certain conditions imposed as per 

Ministerial Statement 286. They key conditions pertaining to visual impact included: 

Minister for the Environment, Statement that a proposal may be implemented (pursuant to the 
provisions of the Environmental Protection Act 1986), Marandoo Iron Ore Mine and Central 
Pilbara Railway (599), 6 October 1992 

11  Rehabilitation 

The standard of rehabilitation of the project area shall were possible be consistent with local 
landscape values and if appropriate enable the return of the area to the Karijini National 
Park. 
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11-1 Prior the commencement of construction and throughout the life of the development, 
the proponent shall prepare rehabilitation plans, in consultation with the 
Department of Conservation and Land Management and the Department of 
Minerals and Energy, to the satisfaction of the Minister for State Development and 
the Minister for Environment. These plans shall include a monitoring component to 
permit determination of their effectiveness, and shall specify the sources of seed and 
species proposed for planting during rehabilitation.  

11-2 The proponent shall subsequently implement the rehabilitation plans required by 
condition 11-1. 

11-3 The proponent shall where possible only use plant material of local provenances for 
rehabilitation to the requirements of the Department of Conservation and Land 
Management.  

12   Management of Visual Impact 

The visual impact of the proposed development shall be minimised.  

12-1 The proponent shall where possible mitigate the visual impact of the development in 
consultation with the Department of Conservation and Land Management. The 
location, design and colour of surface facilities will be chosen as far as practicable 
in sympathy with the landscape.  

Further to this, during operation recommendations pertaining to visual amenity arose through the 

during operations, recommendations pertaining to visual amenity arose through regular Statement 

of Mutual Understanding meetings. This included the following: 

 
Marandoo Statement of Mutual Understanding Liaison Committee, Meeting Minutes (Meeting 7), 

11 August, 1999. 

Item 4.1.1: Department of Conservation and Land Management (CALM) advised that a 
significant amount of the ridge must be visible from the foothills of Mount Bruce. 
This was clarified by CALM as: Must see significant amount of ridge (i.e. as the 
skyline) at the first viewing platform on Mount Bruce (end of disabled track) in the 
meeting minutes. 

RTIO will consider the applicability of these recommendations as part of the MMPL Visual 

Impact Assessment.  

 

SINCLAIR KNIGHT MERZ 

PAGE 29I:\WVES\Projects\WV03464\Deliverables\r01_jmblandscapevisual080626_Rev5.doc PAGE 29 



 

3.5 Visual baseline 
To establish the visibility of the site, a desktop study was undertaken utilising published 1:50,000 

survey contour information to define the likely extent of the visual envelope. This term refers to 

the zone within which the proposed site is currently visible, and from which views can be 

obtained of existing features of the site. It assumes an observer height of 1.8m corresponding with 

the eye level of a person on foot. 

Following on from the desk study, fieldwork was undertaken to identify key public viewpoints 

(visual receptors) from where the proposed site is visible and to refine the boundaries of the visual 

envelope. The fieldwork was principally conducted from publicly accessible areas with visits 

made to areas within the mining lease boundary to understand the landscape character and visual 

features of the mine. The visual impact assessment is however limited to an assessment of the 

site’s visibility from publicly accessible locations only.  

Visual receptor analysis was carried out from areas up to approximately 13km from the mining 

lease and is described in Section 3.5.1 - 3.5.4. Areas beyond this distance have not been discussed 

as they are not considered to be significant due to the substantial distance and presence of natural 

screening features, including rock outcrops and ridgelines. Areas to the south of the mine are 

inaccessible and are therefore not discussed in this assessment process.  

Photographs have been taken to illustrate representative views in the direction of the mine from 

the surrounding area. A location plan showing the location and field of view for each photomon-

tage is included in Figure 6. Locations of the receptor sites are shown in Figure 5. 

Photomontages were generated for six of the receptors. 

3.5.1 Residential properties   
These receptors are judged to be of high sensitivity in the context of Landscape Institute and the 

Institute of Environmental Management and Assessment, 2002, and of national/state significance 

using Department for Planning and Infrastructure, 2007. 

There are no known residential properties within 37km of the proposed mine. The nearest 

settlement is the town of Tom Price which is situated approximately 37km to the west of the 

mine. Given the significant distance and intervening topography between the proposed mine 

expansion and the township, residential properties are not considered to be a significant receptor 

in this case and as such, they are not addressed further in this visual impact assessment. 
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3.5.2 Business and industrial premises (medium-low sensitivity – no 
significance) 

These receptors are judged to be of medium-low sensitivity in the context of Landscape Institute 

and the Institute of Environmental Management and Assessment, 2002, and of no significance 

using Department for Planning and Infrastructure, 2007. 

There are no business/industrial premises within 37km of the existing and proposed mine with the 

exception of the existing Marandoo operations which are not considered further in this visual 

impact assessment. The nearest concentration of business and industrial premises are located in 

Tom Price which, as with the description of residential properties, is located a significant distance 

to the west of the mine and are therefore not considered to be a significant receptor in this case 

and as such, they are not addressed further in this visual impact assessment.  

3.5.3 Recreational features (Karijini National Park)  
These receptors are judged to be of medium-low sensitivity in the context of Landscape Institute 

and the Institute of Environmental Management and Assessment, 2002, and of national/state 

significance using Department for Planning and Infrastructure, 2007. 

The mining lease that encompasses the existing mine and MMP2 is essentially encircled by 

Karijini National Park. The National Park records over 100,000 visitor days per year including 

many visitors that walk up Mount Bruce (see Figure 5). Mount Bruce lies 1km to the north of the 

existing mine and has one main ridge walking track to the summit which is subdivided into three 

tracks, depending on walker ability. The existing Marandoo mine and proposed MMP2 project lie 

in the valley immediately south of Mount Bruce with no intervening ridges between Mount Bruce 

and the mine.  

The most frequently visited part of Mount Bruce is the lowest lookout point (Receptor I) which 

is situated only 12m east of the visitor car park. This lookout affords visitors clear views east, 

south and west including direct views over the valley floor towards Marandoo mine. Signage is 

provided at the lookout describing the existing Marandoo mine and the history of mining in the 

area. The existing mine is intermittently evident in the significantly lower valley as walkers 

ascend the ridge of the foothills of Mount Bruce. The summit of Mount Bruce (Receptor II) is 

denoted by a large beacon and open ground on a rounded plateau, surrounded by low tree cover 

which limits views of the base of the mountain. An additional short walking track extends from 

the summit to the easternmost extent of the ridge (Receptor III). At this point, there is a fairly 

steep drop with no prominent geomorphology or vegetation restricting views southwards. The 

walking track to this viewpoint is not signposted and the low level of footpath erosion suggests 

that it is not as frequently visited as the summit (Receptor II).   
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The majority of the Park is inaccessible (particularly to the south of Marandoo mine) with the 

exception of the road and four wheel drive track network described in Section 3.5.4 and from 

Mount Bruce. The gorges for which Karijini National Park is famous, lie between 30km and 

60km from the mine in deeply incised channels (see Figure 9). Given the significant distance and 

topography between the gorges and the MMP2 project, these receptors are not considered further 

in the assessment process. 

 

 Figure 8 Mount Bruce viewed from within the mining lease looking north west  

3.5.4 Road network  
Karijini Drive (Receptors IV and V) 
These receptors are judged to be of low sensitivity in the context of Landscape Institute and the 

Institute of Environmental Management and Assessment, 2002, and of state significance using 

Department for Planning and Infrastructure, 2007. 

This sealed road passes through Karijini National Park linking Tom Price with Newman to the 

north east. There is a small unsealed area/car park (Receptor V) immediately north of this 

junction which is sited on flat ground with unobscured views of the surrounding mountains, 

however, horizontal views are partially inhibited by scrub. The road then arcs towards the east 

around a small hill. From this point, the road passes between 4 and 6km north of the mine on the 

northern edge of the Mount Bruce flats. The prominent topography of Mount Bruce obscures the 

mine at the closest point between the mine and the road. However, the section of the road to the 
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north of the Mount Bruce flats (Receptor IV) is raised from ground level to avoid flooding and 

has no intervening topography between the road and the proposed MMP2 development area. 

Karijini Drive (western extent) (Receptor VII) 
This sealed road passes in a west-east alignment through Karijini National Park linking Tom Price 

with Karijini Drive at the junction of Marandoo Access Road. The road descends into the flats 

approximately 20km west of the existing mine. The road is parallel to the Pilbara rail line in the 

vicinity of the existing mine, surrounded by open flats occupied by grassland, mixed scrub and 

low woodland.  

Marandoo Mine Access Road 
Marandoo Mine Access Road is approximately 4km long, linking Marandoo mine with Karijini 

Drive to the west of the mine. The road is private with signage displayed on the sides of the 

sealed road stating that no public access is available to the mine. The road terminates at a boom 

gate at the entrance to the mine. It is surrounded by scrubland about 2m high and grassland which 

limits long range views along the horizon from the road. Views above the vegetation to 

surrounding high ridges and peaks are possible. Given the private status of this road, it is not 

considered further in this assessment. 

Four Wheel Drive tracks within Mount Bruce flats (Receptor VI) 
Localised mapping for the area of interest for the study denotes a network of four wheel drive 

tracks within the outskirts of the northern and eastern extent of the Mount Bruce flats (most 

notably the former Hamersley-Mount Bruce Road which was located parallel to Karijini Drive 

north of the mine). Site inspections revealed that many of these tracks are inaccessible or the 

access off Karijini Drive is not clearly visible. One track was accessible at the eastern extent of 

the flats which heads south from Karijini Drive towards Prider Hill. Whilst the flats between the 

mine site and the four wheel drive tracks are topographically flat, the vegetation in the wetlands 

comprises coolibah trees and mulgas which are typically in excess of 2m in height, thereby 

diminishing views along the horizon. Views above the vegetation to surrounding high ridges and 

peaks are prominent.  

Hamersley Gorge – Mount Bruce Road 
This gravel road connects Hamersley Gorge with Karijini Drive. The junction of the two roads 

lies approximately 4 km north east of the Karijini Drive/Marandoo Access Road junction (see 

Figure 5). The Hamersley Gorge – Mount Bruce Road passes westwards from this junction 

towards the Southern Fortescue Borefield and Hamersley Gorge beyond. The road is not raised 

with often dense scrub adjacent to the road obscuring long range views. Some views are possible 

on higher stretches of road or where scrub is less dense.  
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Joffre Falls Road 
Joffre Falls Road heads northwards from Karijini Drive to Joffre Falls, approximately 5 km north 

east of Karijini Drive /Marandoo Mine Access Road. Views from this gravelled road towards the 

mine and infrastructure would be inhibited by significant topography including Mount Bruce 

between the mine and the road. In view of this, Joffre Falls Road is not considered further in this 

assessment. 

3.6 Landscape character of the study area 
In developing an understanding of the landscape of the Karijini National Park area and its 

surroundings prior to identifying landscape character types, the current National Park 

Management Plan was reviewed. The landscape character types within the general project area 

are shown in Figure 9. 
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3.6.1 Site character 
The proposed development has the potential to affect the landscape fabric of the proposed 

development boundary itself and the landscape quality of surrounding areas. The significance of 

the landscape effect is the degree to which the nature and appearance of the proposal would affect 

the character and quality of the existing landscape. It is therefore a function of the scale of change 

(determined by the extent of the alteration to key features and/or distance from the proposed 

development, extent to which the proposals would be visible, presence of the other built structures 

and duration of operations) and the degree to which the landscape can accept change. 

The following landscape types were noted within the MMP2 project area: 

 flats and broad drainage areas and basins; 

 major flowlines and creeks;  

 ridges and erosional spurs and low foothills and escarpments; and 

 disturbed ground.  

Flats and broad drainage areas and basins 
Within the mine lease area, these areas typically occur in the vicinity of the rail line at the northern 

extent of the MMP2 project area. They are topographically flat dominated with intermittent low 

shrubland comprising Acacia synchronicia and Acacia aneura with hummock grassland and open 

grassland also present, typically containing mixed Poaceae and Triodia spp. (melvillei, wiseana, 
pungens, basedowii and angusta). There are also large areas of bare ground in these landscapes, 

largely associated with sheet wash. Mount Bruce flats to the north of the mine is a typical example 

of this landscape character type, as is the large expanse of flats in the valley accommodating the 

Southern Fortescue Borefield (see Figure 2).  

 

 Figure 10 Flats within the MMP2 development area 
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Major flow lines and creeks 
At various points within the mine lease, most notably approximately 800m south east of the 

existing pit and 3.5km south east of the existing pit, drainage lines traverse the existing proposed 

pit expansion area. The ephemeral flow lines discharge water from the ridgeline that occupies the 

central portion of the site running in a broadly south east to a north westerly direction. The 

vegetation within these drainage lines differs marginally from the surrounding flats with a greater 

proportion of woodland in excess of 2m in height. This woodland comprises Eucalyptus 
xerothermica, Acacia anneura and Eucalyptus victrix.  

 

 Figure 11 Flow lines within the mine lease boundary 

 

Ridges , erosional spurs, low foothills and escarpments 
A prominent ridgeline/escarpment on the Marra Mamba formation (see Figure 12) occupies the 

central portion of mining lease extending from the south east to the north east. The highest parts of 

the ridgeline are approximately 835m AHD with exposed rock escarpments along the face and 

colluvial slopes stretching down to the Mount Bruce flats. Marandoo ridge is low in the context of 

the surrounding mountains associated with Mount Bruce, Vigors Uplands and Prider Hills.  

The slopes of the ridges are steep in places but are typically dominated by hummock grassland of 

mixed Triodia spp. with occasional mallees (Eucalyptus gamophylla) and mixed acacia shrub. 

Creeks and drainage lines have eroded the ridgelines in part making the ridge discontinuous in 

height.   
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The landscape surrounding the Mount Bruce flats is typically dominated by ridgelines and 

dissected highlands ranging from 750m AHD to 1,200m AHD. These ridges commonly have 

rounded summits descending steeply or vertically down bluff slopes to the surrounding flats.  There 

are occasional scree slopes evident on the high mountains outside the lease boundary. 

 

 Figure 12 Ridgeline (Marandoo ridge) within the mine lease boundary 

 

Disturbed ground 
Disturbed ground is restricted to the existing pit at the north western extent of the mining lease. The 

existing mined area comprises the mined pit, haul roads, storage piles and benches. The ground 

within the pit is distinctly red in colouration due to the iron ore rich nature of the soils. The mined 

area is largely devoid of vegetation with the exception of the margins of the pit and haul roads 

which are colonised by various early coloniser species (see Figure 13).  
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 Figure 13 The existing mined area within Marandoo mine  

 

3.7 Landscape objectives 
In line with the Department for Planning and Infrastructure guidelines provided in Visual 
Landscape Planning in Western Australia. A manual for evaluation, assessment, siting and design. 
(Department for Planning and Infrastructure, 2007), broad visual management objectives have been 

developed or refined from the guidelines with regard to this landscape and visual impact 

assessment.  

The following objectives have been developed for this assessment process: 

 maximise opportunities for sitting and design of infrastructure /waste dumps to reduce the 

visual significance of the proposed development; and 

 ensure that waste dumps do not exceed the height of Marandoo Ridge from sensitive receptors 

with particular emphasis on Mount Bruce lowest viewpoint. 

These objectives have been considered when recommending management measures to RTIO in 

separate correspondence. 
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4. Potential impacts 
This section discusses the potential impacts of the mine and other facilities discussed in Section 1 

in visual and landscape character terms. This section has been based on interpretation of the extent 

of the proposed mine and ancillary infrastructure shown on Figure 1 to Figure 4. The location of 

photomontages discussed in this section is shown in Figure 6.  

4.1 Visual impacts 
4.1.1 Recreational features  
Karijini National Park 
Receptor I – Lowest viewpoint of Mount Bruce 
From the lowest view point of Mount Bruce, the existing pit and waste dumps are largely visible to 

the left of the viewer’s field of view (see Figure 14). The proposed extension to the mine would be 

visible in a similar direction, appearing contiguous but more prominent that the existing operation. 

The visual prominence of the MMP2 extension would be reduced by ensuring that the existing 

height of the ridgeline is not exceeded. Early modelling results discussed in Section 2.4 and the 

photomontages (see Figure 15 and Figure 16) indicate that the ridgeline will not be markedly 

exceeded by the waste dumps in either the 2026 or 2030 scenarios. The existing view is shown in 

Figure 14.  Whilst the proposed mine will not significantly exceed the top of the ridgeline, the 

western most proposed waste dump will be prominent in the fore of the ridgeline for both the 2026 

and 2030 landforms and the scale of mining would be more evident following the expansion at the 

mine from its existing extent (see Figure 15). This will make the proposed mine appear more 

visually significant than its current extent at this location. 

The degree of visibility of the ridgeline would not be discernibly different in 2026 (see Figure 15) 
in comparison to the end of mine life in 2030 (see Figure 16) with only minor differences in the 

degree to which the western extent of the waste dumps will be visible extending along ridgeline.  
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 Figure 14 Existing view south east from the first viewpoint on Mount Bruce 758m AHD  
(photomontage location 1) towards the MMP2 development area 

 
 

 

 Figure 15 Photomontage showing MMP2 from the first viewpoint on Mount Bruce (2030) 
photomontage location 1 

 

 

 Figure 16 Photomontage showing MMP2 from the first viewpoint on Mount Bruce 758m AHD 
(2026) (photomontage location 1) towards the mine development area 

 

Proposed western-most 

waste dump 

Proposed western-most 

waste dump 
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Glimpse views of the proposed camp may be possible for visitors descending the walking track 

down to the car park, however, views from the lowest, most frequently used viewpoint are unlikely 

given the presence of a considerable amount of existing, high vegetation to the west of the 

viewpoint and the significant distance between the camp and the receptor.  

Other infrastructure would be visible to the south east of the view point including the open expanse 

of the residue storage facility, the dewatering pipeline parallel to the rail line and a water tank 

adjacent to the existing communications tower (see the existing view in Figure 17 and the 

photomontage in Figure 18). There is not likely to be any discernable difference between the 

infrastructure visible from this receptor between 2026 and 2030, hence the use of just one 

photomontage from each receptor to display the results. The transformer station may also be 

evident from views in a south westerly direction near the junction of Marandoo Mine Road and 

Karijini Drive. All infrastructure is sited adjacent to, or in close proximity to existing infrastructure, 

thereby reducing the degree to which the new infrastructure will be prominent in the view.  

In view of the scale of the mine and its prominent visibility at this tourist viewpoint, the impacts 

are judged to be severe adverse. However, it should be recognised that the view is already affected 

by the existing mine and would already be considered severe adverse. In addition, interpretive 

material relating to the mine is provided at the viewpoint so visitors are familiar with the mining 

setting of the view. 
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 Figure 17 Existing view south from the first viewpoint on Mount Bruce    

  (photomontage location 5) 

 

 Figure 18 Photomontage showing MMP2 new infrastructure from the first viewpoint on Mount 
Bruce 758m AHD (2026 and 2030) (photomontage location 5) 
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Receptor II – Mount Bruce summit 
The majority of the proposed MMP2 expansion will be obscured from the summit point as is 

currently the case with the existing mine. The proposed pits and waste dumps associated with 

MMP2 will be significantly screened by the Mount Bruce summit ridgeline and vegetation cover. 

Proposed infrastructure located to the west of the existing pit in the vicinity of the existing rail loop 

is likely to be visible in the context of existing infrastructure. This includes the residue storage 

facility, the water collection tank and dewatering pipeline. The transformer is unlikely to be visible 

from this location given the presence of the Mount Bruce ridge between the receptor and the 

infrastructure. The same amount of infrastructure will be visible in both the 2026 and 2030 mine 

layouts. The most prominent infrastructure at this location will be the residue storage facility to the 

south west of Mount Bruce. The residue and liquids in the facility will reflect light, thereby making 

them more visible.  

At this summit location, walkers and visitors to the summit will be static and visiting for the 

purposes of enjoying the view, therefore the sensitivity of this receptor is increased. Figure 19 to 

Figure 20 provide the existing view and photomontage showing the extent of proposed 

infrastructure visible from this location. 
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 Figure 19 Existing view south from Mount Bruce summit towards Marandoo mine 1,250m 
MMP2 AHD (photomontage location 2)   

 

 Figure 20 Photomontage showing the view south from Mount Bruce summit towards 1,250m 
AHD (2026 and 2030) (photomontage location 2) 
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Given that only a small amount of infrastructure, the pits and waste dumps are visible from this 

location, the impacts are judged to be moderate adverse.  

Receptor III – Eastern most ridgeline on Mount Bruce 
The proposed pit and waste dumps of the MMP2 expansion will be very prominent from this 

location (see Figure 5) with all of the proposed waste dumps, pits and infrastructure visible due to 

the elevation (see Figure 21 to Figure 223). Beneath the viewpoint to the east, the existing and 

proposed pits and waste dumps will be visible whilst views to the west will encompass the existing 

mine processing infrastructure alongside new infrastructure such as the residue storage facility, 

transformer, tanks and dewatering pipeline. In 2026, the pit will be prominent, as will the waste 

dump at the eastern extent of the proposed MMP2 development area whilst in 2030, the waste 

dump will have been re-handled back into the pit and the pit backfilled close to the original 

groundwater level. Rehabilitating the final landform is likely to significantly reduce the visual 

impacts of the proposed mine following cessation of re-handling/backfilling after 2030.  

Marandoo ridge will not provide any benefits in terms of blending the waste dumps into 

surrounding landforms as at this angle walkers would look down on the mine from above, onto the 

waste dump and ridge.  

Views of the proposed camp are not likely to be evident from this location, given the presence of 

the Mount Bruce ridge between the viewpoint and the camp location. 

Whilst the visual impacts of the proposed MMP2 expansion are pronounced from this viewpoint, 

this location is not frequently used by visitors to Mount Bruce. Nonetheless, the scale of the mine 

means that the impacts are judged to be severe adverse. 

                                                      

3 The waste dump shown to the left of Figure 22 is not applicable for 2030. This waste dump applies to the 

2026 scenario. The waste dump will be re-handled back into the pit by 2030 leaving a relatively flat landform 

at the eastern extent of the mine. This information was received late in the assessment process, thereby 

making it difficult to recreate the digital elevation model. In view of this, the text of the assessment process 

reflects the correct design scenario but the photomontage reflects an incorrect development scenario. Notes 

are made on Figure 22 in this regard. 
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 Figure 21 Existing view south east from the eastern extent of Mount Bruce ridge  
towards MMP2 1,234m AHD (photomontage location 3) 
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 Figure 22 Photomontage showing the view south east from the eastern extent of Mount 

Bruce ridge towards MMP2 – 2030 1,234m AHD (photomontage location 3)- (noting that 
external waste dump re-handled  into pit by 2030) 

 

 

 Figure 23 Photomontage showing the view south east from the eastern extent of 
 Mount Bruce ridge towards MMP2 – 2026 1,234m AHD (photomontage location 3) 

 

Proposed waste dump applicable to the 

2026 scenario, not the 2030 scenario 
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4.1.2 Road network (medium - low sensitivity) 
Karijini Drive (Receptors IV and V) 
Views of the MMP2 expansion from Karijini Drive will be most prominent from the road to the 

north of the mine. This raised section of the road will facilitate clear, albeit transient and 

intermittent, view southwards towards the MMP2 expansion. Photomontages showing the likely 

views from this location are shown in Figure 27 and Figure 26. The existing view is shown in 
Figure 25.  

The proposed camp is likely to be hidden from the stretch of Karijini Drive to the north of the 

Marandoo Mine Road junction as the road is not raised in this section and the significant distance 

and intervening vegetation will substantially curtail distant views westwards.  

The views of the mine will not differ significantly between the 2026 and 2030 layouts not 

significantly restricting views of the ridgeline. Both photomontages are shown in Figure 27 and 

Figure 26 to demonstrate the largely imperceptible difference between the two scenarios and the 

limited degree to which the crest of Marandoo Ridge is obscured.  

Views from Receptor IV are judged to be moderate – severe adverse due to the prominence of the 

mine from this raised road but also recognising that the views will be transient in nature. From  

Receptor V, the views are considered to be moderate adverse, given the acute angle the mine would 

be viewed at and the distance between the mine and the car park/road. 

 

 Figure 24 Existing water pipeline 
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Karijini Drive (western extent) (Receptor VII) 
To the west of the junction of Marandoo Mine Road, the proposed above ground water pipeline 

will be visible paralleling the northern side of the road adjacent to the railway tracks before 

spurring northwards in the direction of the Southern Fortescue Borefield approximately 13km west 

of the Marandoo Mine Road junction. This proposed infrastructure would be viewed against a 

backdrop of existing railway infrastructure with patchy but dense scrub limiting the degree of 

visibility of the pipeline. The visibility of the pipeline will be most prominent soon after 

installation, prior to dust coating the external walls of the pipeline. Once naturally coated in dust, 

the pipeline will blend to a significant extent into the landscape. Figure 24 provides an example of 

an existing RTIO pipeline that extends to the Southern Fortescue Borefield and the degree to which 

ambient/background dust reduces the visibility of the structure. 

The site of the proposed accommodation camp has been strategically positioned on the north 

eastern side of raised ground to maximise screening opportunities. The actual camp will be largely 

obscured from Karijini Drive for nearly all sections of the road. Users of the road driving eastwards 

may experience transient glimpses of the tops of the camp buildings (dongas). These views are only 

likely to be evident when road users travel on the high ground of Karijini Drive approximately 

15km west of the junction with Marandoo Mine Road (see Figure 6).  

From the south east of the camp on Karijini Drive, views will be curtailed by vegetation associated 

with an ephemeral creek and the significant distances between the camp and the road. Users of 

Karijini Drive would experience transient views of the tarmaced/gravelled access road close to the 

junction of the camp access track and Karijini Drive. Most views of the camp access road will be 

obscured by scrub in the vicinity of the Karijini Drive, combined with the relatively flat nature of 

the topography on which Marandoo Road sits.  

From Karijini Drive to the west of the mine, the proposed expansion will be visible, but to a lesser 

extent than the stretches of road to the north of the mine. This is due to the road not being raised in 

this location and the acute angle that the viewer would obscure the mine. Persons travelling 

eastwards on this stretch of road would only see the western extent of the mine expansion and 

limited infrastructure set against a background of the existing mine and infrastructure, not the entire 

extent of the pit and waste dumps to the east.  

Given the transient nature that viewers would experience views of the proposed mine expansion 

from this road, the impacts are judged to be moderate adverse 



 

  
 Figure 25 Existing view southwards from Karijini Drive towards MMP2 725m AHD 

(photomontage location 4)   

 

 Figure 26 Photomontage showing MMP2 looking southwards from Karijini Drive  
towards the mine (2030) 725m AHD (photomontage location 4 

 

 

 Figure 27 Photomontage showing MMP2 looking southwards from Karijini Drive  
towards the mine (2026) 725m AHD (photomontage location 4) 
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Hamersley Gorge – Mount Bruce Road (Receptor VIII) 
The proposed accommodation camp may be visible to persons travelling to Hamersley Gorge along 

the Hamersley Gorge – Mount Bruce Road to the north of the proposed camp. Whilst the number 

of users of this road is likely to be less than Marandoo Road, the camp may be more visible given 

the absence of prominent topography between the road and the camp. However, the significant 

distance between the proposed camp and the road, coupled with the presence of 1.5m – 2m high 

scrub/low woodland will significantly lessen the degree of visibility of the camp. The existing view 

and photomontage from this location are shown in Figure 28 and Figure 29. 

Given the transient nature that viewers would experience views of the proposed camp and the 

limited number of persons using the road, the impacts are judged to be moderate adverse. 
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 Figure 28 Existing view from Hamersley Gorge – Mount Bruce Road looking south west 
towards the camp (photomontage location 6) 

 

Accommodation camp location 

 Figure 29 Photomontage of view Hamersley – Mount Bruce Road looking south west towards 
the camp (2026/2030) (photomontage location 6) 
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Four Wheel Drive tracks within Mount Bruce flats 
Views of the proposed infrastructure at the western extent of the mine will largely be obscured or 

indiscernible from this location, given the distance between the tracks and this part of the mine and 

due to the fact that the infrastructure will be viewed against a backdrop of existing infrastructure.  

The proposed pit and waste dumps at the eastern extent of the mine are likely to be visible 

intermittently but not clearly as the tall scrub and trees within Mount Bruce flats significantly 

diminish the degree of visibility of the mine and ridge. The proposed mine expansion would be 

more visible if a bush fire were to impact on vegetation within Mount Bruce Flats; however, under 

typical conditions, this vegetation provides a considerable screen for long range views along or just 

above the horizon. The proposed waste dump at the eastern extent of the mine in 2026 (see  

Figure 4) may be evident in areas of sparse canopy cover.  The proposed accommodation camp 

will not be visible from this location due to the presence of Mount Bruce in between the receptor 

and the camp.  

The visual impacts are judged to be minor- moderate adverse at this location.  

4.2 Landscape impacts 
4.2.1 Flats broad drainage areas and basins 
This landscape type will be impacted by the proposed expansion to the pit and waste dumps 

eastwards from the existing pit. The waste dumps will introduce uncharacteristically high features 

into a topographically flat landscape. Such features would be noticeable in this landscape type were 

it not for the presence of the existing pit and waste dumps to the east of the proposed expansion and 

existing ridges to the south of the expansion.  

As shown in Figure 4, the final mine layout (in 2030) is intended to create a landform that is more 

in keeping with the existing flats/drainage area landscape type. Following rehabilitation, the 

impacts on the landscape would be reduced, however, it may be difficult to establish the same 

landscape characteristics that typify this landscape type.  

To a minor extent, the water pipeline may impact on flats and drainage areas as it connects to the 

Southern Fortescue Borefield. This pipeline will parallel existing infrastructure that has already 

affected the flats/broad drainage area to a large extent. The impacts on the landscape character will 

be lessened to a degree, once the pipeline has been coated with dust (see Section 4.1.2).  

In recognition of the degree to which this landscape type is already affected by mining activity, the 

impacts of the proposed MMP2 mine and infrastructure are judged to be moderate adverse.  

4.2.2 Major flow lines and creeks 
The landscape character of the flow lines and creeks in the vicinity of the proposed pit expansion 

are likely to be more affected by the proposed mine expansion. In addition to ephemeral creeks and 
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flow lines being lost to accommodate the pit/waste dumps, the landscape features upstream and 

downstream may be affected as hydrological characteristics are altered. In addition, the prominent 

incised channels of the flow lines draining the Marandoo ridge may be obscured as landscape 

features as the mine expands along the ridgeline.  

Other flow lines in close proximity to the proposed infrastructure at the western extent of the mine 

boundary are unlikely to be affected significantly as their courses will not be diverted and existing 

mine infrastructure which partially affects their character is already found in the vicinity.   

The loss or deviation of flow lines and creeks as part of the expansion proposals are considered to 

be minor adverse in impact significance as all creeks will be diverted as part of the proposed 

development.  

4.2.3 Disturbed ground 
The existing disturbed ground in the vicinity of the existing pit would be extended eastwards as the 

pits and waste dumps of MMP2 are progressed.  

Given that the disturbed ground landscape type is not considered a positive landscape type in the 

local area, the impacts are judged to be neutral.  

4.2.4 Ridges, erosional spurs, low foothills and escarpments 
During the course of mining extraction, the waste dumps and pit will be sited adjacent to the ridge, 

thereby affecting the landscape of this neighbouring ridge (see Figure 2). These waste dumps will 

differ in topography from the more natural landform. 

To a limited extent, these landscape types may be affected by the proposed infrastructure although 

the presence of the existing Marandoo mine infrastructure in these landscape types reduces the 

severity of the impacts significantly. The impacts on this landscape type are judged to be moderate 

adverse. 
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5. Summary  
The visual impacts of MMP2 have been assessed from sensitive receptors within the zone of visual 

influence of the mine, the accommodation camp and ancillary infrastructure.  This included 

viewing locations on Mount Bruce and the surrounding road network.  

The visual assessment process considered two pit stages in the mine’s operational life.  Details of 

mine design for both stages were provided by RTIO, and represent ‘end of mine life’ (2026) and 

‘completion of all waste re-handling’ (2030) scenarios. 

The extent to which mining operations are currently visible from the receptor locations varies. The 

impacts are most pronounced from elevated locations on Mount Bruce looking down onto the mine 

(severe adverse) and from the lowest viewpoint. The proposed residue storage facility is likely to 

be the most visually prominent infrastructure proposed for MMP2 and it will be clearly visible 

from the majority of locations on Mount Bruce.  

The impacts of the pit and waste dumps on Marandoo ridgeline are also not expected to be 

significant and largely indiscernible from a visual perspective. 

The landscape character impacts of the proposed development have been assessed with regard to 

their cultural, intrinsic, ecological and topographical elements.  

The impacts on landscape character were judged to be moderate adverse, given the presence and 

impacts of the existing mine on the localised area.  

Management measures were recommended to RTIO by means of a separate letter which outlined 

opportunities in the context of: 

 restoration and rehabilitation; 

 general housekeeping; 

 building colour 

 concentration of infrastructure; and  

 interpretive boards 
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1 INTRODUCTION 

 
1.1 Project background 
The Marandoo Mine is located in the central Pilbara, approximately 37 km east of Tom Price 
(Figure 1).  As part of the expansion of operations at this site there is a contingency to discharge a 
volume of excess dewatering water into two ephemeral tributaries of the Fortescue River South. 
The Fortescue River South is fed by surface water runoff from the 570 km2 upper catchment of 
the Fortescue River South Valley.  The two proposed discharge points are in the upper reaches 
of the catchment near Marandoo minesite in areas of existing disturbance associated with 
culverts through the embankment for the railway that runs to Marandoo mine. 
 

 
Figure 1.  Upper reaches of the Fortescue River, showing location of Marandoo Operations and Fortescue 
River South tributaries in relation to Tom Price and other regional towns and rivers 
 
1.2 Objectives and scope 
The objective of this report is to assess the suitability of the headwaters of the Fortescue River 
South and its tributaries to accept this dewatering water, with a particular focus on the potential 
impacts to aquatic systems. 

 
The proposed approach involves undertaking the following: 

• literature review  

• preliminary site visit 

• identification of permanent pools where possible given limited access 

• preliminary report describing the system and potential impacts 

• development of a recommended monitoring program (in context of site-specific and 
regional monitoring program) 

 
This will ultimately feed into the development of a robust adaptive management framework for 
the management of any excess water discharged from the dewatering activities at the Marandoo 
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mine site.  This report constitutes a ground-truthed desktop review of the ecological values of 
the Fortescue River South and the potential impacts of direct discharge on the aquatic 
ecosystem. Recommendations for assessment of such impacts and future monitoring are also 
provided. Where possible, this program will link-in with specific studies and regional studies 
being conducted for Pilbara Iron as part of Hope Downs 1 (Weeli Wolli Creek) and Hope 
Downs 4 (Coondiner and Kalgan creeks) developments, whereby water quality, fish and aquatic 
invertebrates are routinely sampled to establish baseline conditions and assess impacts on these 
target systems.  
 
1.3 Potential Excess Water Discharge Scenarios 
Compared to the baseline aquatic system condition of the tributaries of Fortescue River South, 
three potential scenarios are being considered for the discharge of excess dewatering water.  For 
the purposes of this report the following three discharge scenarios have been investigated: 

1. Option 1: Initial peak volume dewatering - 15ML/day continuous discharge (for first 
three years of operation) 

2. Option 2: Intermittent discharge + initial peak dewatering period – 15ML/day 
continuous discharge plus intermittent discharge of 60ML/day for 2 week periods 
(during first three years of operation) 

3. Option 3: Intermittent discharge only -  60ML/day for 2 week periods  
 
Excess water would be discharged to the environment from the Marandoo site via a proposed 
dewatering pipeline running from the Marandoo mine to Southern Fortescue borefield. This 
pipeline runs adjacent to the Marandoo rail line and crosses several unnamed creeks feeding 
Fortescue River South (Figure 2), two of which have been identified as potential off-take points 
for direct discharge to the creeks (see Options 1 and 2 in Figure 2). However  several other creek 
lines in the vicinity were also assessed as part of a reconnaissance trip. The river channel for 
approximately 50 km downstream of the two potential discharge points has been surveyed to 
assess baseline conditions and the potential impacts to aquatic systems as a result of the potential 
discharge scenarios (Figure 2). 
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Figure 2.  Marandoo Operations, showing Fortescue River South and current Discharge Options 1 and 2 (main map 
and inset). 
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1.4 Existing environment 
 
1.4.1 Climate 

The climate of the Pilbara is semi-arid, with relatively dry winters and hot summers.  Most 
rainfall occurs during the summer months and is associated with monsoonal troughs and 
cyclonic events; when flooding frequently occurs along creeks and rivers (Gardiner 2003).  Due 
to the nature of cyclonic events and thunderstorms, total annual rainfall in the region is highly 
variable and unpredictable and individual storms can contribute several hundred millimetres of 
rain at one time.  Average annual rainfall recorded from gauging stations in the vicinity of 
Fortescue River South range from 362 mm at Tom Price (BOM station # 005072) to 393 mm at 
Marandoo (BOM station # 005074) (Figure 3).  The length of record extends from 1973 to 2007 
and 1974 to 1997, at Tom Price and Marandoo, respectively. 
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Figure 3.  Average total rainfall data for Tom Price (above) and Marandoo rainfall 
gauging stations (below). 

 
1.4.2 Hydrogeology 

 
The Southern Fortescue aquifer system is found in the Fortescue River South Valley.  This 
groundwater system is located primarily within the Wittenoom Formation and overlying calcrete 
and paleovalley deposits.  To the west and east, the Southern Fortescue aquifer system is bound 
by outcropping Brockman Iron and Marra Mamba Iron Formations. 
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Recharge to the Southern Fortescue aquifer system occurs via groundwater through-flow from 
the Mount Bruce Flats catchment area, and infiltration through outcropping Banded Iron 
Formation rocks to the west and east of the borefield.   
 
1.4.3 Hydrology 

Like all major rivers in the Pilbara, Fortescue River South and its tributaries are ephemeral and 
also highly seasonal and variable.  Flows occur as a direct response to rainfall, with peak flows 
tending to occur within 24 hours of a rainfall event and continuing for several days (Ruprecht 
and Ivanescu 2000). 
 
Based on the presence of flood debris in the channel, and a few, small residual pools observed 
during the field reconnaissance, pools are likely to remain for weeks to months following flows, 
depending on the extent of rainfall. 
 
The tributaries being considered for discharge are located within the upper reaches of the 
Fortescue River South Valley. The southern branch of the Fortescue River flows northwards, 
where it merges with the Fortescue River South on the wide, flat Fortescue River South Valley 
floor, before exiting the Valley via Hamersley Gorge or Weelumurra Creek, depending on flood 
conditions.  The river then continues northwards and eventually discharges into the Fortescue 
River proper. 
 
The southern branch of the Fortescue River is fed by surface water runoff from the 570 km2 
upper catchment of the Fortescue River South Valley.  Groundwater-fed base flow is evident 
downstream of the project area, where the Fortescue River South cuts through the Hamersley 
Range in the Hamersley Gorge.  Surface water flows through the Fortescue River South Valley 
are larger when the unconfined alluvial aquifers are saturated, however, no hydrograph is 
available for this system. 

 
 
2 Methodology 

Initially a literature review was conducted to ascertain the extent of any previous biological 
sampling of the aquatic fauna of the Fortescue River South, with any data to be summarised to 
provide an indication of baseline conditions, and ecological values of the system. 
 
Subsequently a site visit was undertaken by Andrew Storey and Adam Harman of WRM from 23 
June 2008 to 25 June 2008. WRM hold a current Licence to Take Fauna for Scientific Purposes 
(No. SF006255) and a current Authority to Enter CALM Land and/or Waters (No. CE001937) 
for the purposes of collecting aquatic fauna in this part of the Pilbara as part of Rio Tinto 
environmental assessments.  
 
The aims of the site visit were to:  

• provide familiarisation with the Fortescue River South and its tributaries 

• identify the range of baseline aquatic system values 

• select future sampling locations for an aquatic systems monitoring program, including 
major pools, if present, and 

• assessing the potential impact of current discharge locations and regimes on aquatic 
biota. 
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An additional aim of the site visit was to collect samples to help establish baseline conditions 
before implementation of dewatering.  The aim was to collect samples of water, fish and 
invertebrates from any representative remnant pools remaining after wet season rains. These 
samples were processed and results detailed in Appendix 2. 
 
 
3 Baseline Aquatic Systems Description 

3.1 Water quality 
 
The literature search failed to find any water quality data for surface waters of the Fortescue 
River South system, and it is therefore assumed that no monitoring currently takes place or has 
occurred in the past.  
 
As part of Marandoo Mine Phase 2, groundwater has been sampled for water quality. 
Groundwater in the mine vicinity is fresh and therefore should have no potential impact on the 
water quality of the surface water systems if it is discharged (MWH 2006b). 
 
3.2 Aquatic macroinvertebrates 
The aquatic macroinvertebrate assemblages of Fortescue River South have not been 
documented.  Whilst a number of studies have been conducted within the Pilbara (Dames and 
Moore 1975, Miles and Burbidge 1975, Taylor 1985, Masini and Walker 1989, Kay et al. 1999, 
Smith et al. 1999, Halse et al. 2000), none appear to have included sample sites on Fortescue 
River South and its tributaries. 
 
A number of sites have been sampled on the Fortescue River and its tributaries as part of a wider 
program throughout Western Australia called the First National Assessment of River Health 
(FNARH) (Halse et al. 2001), and some of these sites are adjacent to the Fortescue River South. 
FNARH was the second phase in the Australia-wide program, known as the Monitoring River 
Health Initiative (MRHI), to develop a biomonitoring system for assessing river condition based 
on macroinvertebrates (Halse et al. 2001).  The biomonitoring system (AusRivAS) used 
predictive models to compare the occurrence of families of aquatic macroinvertebrate from a 
particular river, with those expected to occur if the site was in good biological condition (Halse et 
al. 2001).  More than 550 sites in all of the major river systems of Western Australia were 
assessed in this manner. 
 
AusRivAS sampling included four sites on the Fortescue River and its tributaries relatively close 
to the Fortescue River South (Figure 4).  A number of habitats were sampled, at these sites 
including channel, riffle, macrophytes, and pool rocks.  Macroinvertebrates were only identified 
to family level (as required by AusRivAS). An average of 17 families was recorded from the five 
sites.  Bobswim Pool on Turee Creek (a tributary of the Ashburton River) recorded the greatest 
number of families (21), and Railway Pool on the Fortescue River had the lowest number of 
families (12) (Figure 5 & Appendix 1).  The taxonomic list comprised Gastropoda (freshwater 
snails), Oligochaeta (freshwater segmented worms), Hydracarina (freshwater mites), Atyids 
(shrimp), Conchostraca (clam shrimp), Coleoptera (water beetles), Diptera (true flies), 
Ephemeroptera (mayflies), Hemiptera (true water bugs), Lepidoptera (moth larvae), Odonata 
(dragonflies and damselflies), and Trichoptera (caddisflies) (see Appendix 1).  
 
The majority of aquatic macroinvertebrate families recorded are common, widely distributed and 
relatively ubiquitous in the Pilbara region, either having mobile aerial adult stages or life stages 
with adaptations to resist drying. As such, those families recorded from sites adjacent to the 
Fortescue River South (Appendix 1) would be expected to appear in pools on the Fortescue 
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River South following surface flows, and sufficient residence period of pools for the fauna to 
colonise the system. Unfortunately, because the fauna were only identified to family level, it is 
not possible to attribute conservation significance which generally is applied to individual 
species, and none of the families would be considered of high/exceptional conservation 
significance in its own right.  
 
Using the AusRivas models, Halse et al. (2001) found the Fortescue to be a relatively undisturbed 
system.  The other major rivers of the Pilbara, the Ashburton and the De Grey, were also 
considered undisturbed.  In a comparison with rivers of the Kimberley, Halse et al. (2001) 
suggested that these systems were “in better biological condition than the Ord and parts of the 
Fitzroy, but not as undisturbed as parts of the Kimberley”.  Halse et al. (2001) concluded that in 
the Pilbara region, river condition was influenced to a greater extent by local weather and rainfall 
patterns, than surrounding land-use. 
 
 

 
Figure 4  Location of the DEC macroinvertebrate sample sites in the vicinity of Fortescue River South (map compiled using 
Google Earth). 
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Figure 5.  Number of families recorded by the DEC at each of the macroinvertebrate sampling 
sites in the vicinity of Fortescue River South. 

 
The combined datasets from the AusRivAS study provide an indication of the types of fauna 
likely to be encountered in the Fortescue River South and tributaries, but do not provide an 
adequate baseline of the aquatic macroinvertebrate fauna of the river with which to assess 
impacts of the current development.  In addition, the resolution of the AusRivAS data was low, 
since macroinvertebrates were only identified to family level, however none of the families would 
be considered of high/exceptional conservation significance in its own right.  Tolerances or 
sensitivities to anthropogenic disturbance tend to be species-specific. This means that sensitivity 
of the current AusRivAS study is limited; pristine and severely disturbed sites are readily 
distinguished but mild to moderate impacts are not reliably detected (Smith et al. 1999).  Edward 
et al. (2000) examined the efficacy of using family-level data with AusRivAS models to determine 
levels of impact in streams of the south-west, in comparison to a more comprehensive species-
level approach.  Family-level compositions frequently failed to identify impacted sites (Edward et 
al. 2000).  The authors suggested the “inability of AusRivAS models to detect changes in taxa 
assemblages is of concern” (Edward et al. 2000).   AusRivAS is more useful in broader catchment 
condition monitoring, as in State of the Environment reporting, than for specific, impact 
assessment-type designs at a small spatial scale.  In a report documenting recommended 
approaches for monitoring mine impacts on streams, Smith et al. (2004) suggested AusRivAS has 
limited sensitivity and should not be used for point source impacts.  Therefore, existing 
AusRivAS data provide a good indication of the overall health of the Fortescue system, but are 
not considered adequate for impact assessment. 
 
 
3.3 Fish 
A number of studies have examined the freshwater fish fauna of river systems in the Pilbara 
region of Western Australia (Dames and Moore 1975, Masini 1988, Allen et al. 2002, Morgan et 
al. 2003, Morgan and Gill 2004, Streamtec 2004, AW Storey unpub. data).  Morgan & Gill (2004) 
included several sites on the Fortescue River South, and WA Museum records also have some 
records from this system (Morgan & Gill, 2004).  The fish fauna of the Pilbara is characterised by 
low species diversity yet high levels of endemicity; over 42% of species recorded are restricted to 
the region (Unmack 2001, Allen et al. 2002).  Masini (1988) found the relatively clear waters of 
permanent and semi-permanent waterbodies supported the best developed fish assemblages in 
the Pilbara generally.  In a study of the biogeography of Australian fish fauna, Unmack (2001) 
recognised ten distinct freshwater fish biogeographic provinces, of which the Pilbara Province 
was one.  The Pilbara was considered distinct because its fauna did not group with other 
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drainages in multivariate (parsimony and UPGMA) analysis of fish distribution patterns 
(Unmack 2001).  
 
Allen et al. (2002) suggested the sparse freshwater fish fauna of the Pilbara was due to its aridity.  
The fish which inhabit the region are adapted to the extreme conditions and many have 
strategies for surviving drought (Unmack 2001).  For example, Australia’s most widespread 
native fish, the spangled perch (Leiopotherapon unicolor), is thought to survive drought by 
aestivating in wet mud or under moist litter in ephemeral waterbodies (Allen et al. 2002).  
However, conclusive evidence is required to validate this hypothesis.  Spangled perch can 
migrate in very shallow waters, and can be found in any temporary water of the Pilbara following 
rainfall, including wheel ruts of vehicle tracks (Allen et al. 2002).  They are known to tolerate 
extremes in the aquatic environment (Llewellyn 1973, Beumer 1979, Glover 1982) and occupy a 
wide range of habitats (Bishop et al. 2001, Allen et al. 2002).  Spangled perch and western 
rainbowfish are the only species known from an area in the Pilbara with little or no surface run-
off in the Great Sandy Desert (Morgan and Gill 2004).   
 
Beesley (2006) found life history strategies of fish species in the Fortescue River lay between 
‘opportunistic’ and ‘periodic’, reflecting the seasonal yet unpredictable nature of rainfall in the 
region.  Breeding in spangled perch of the Pilbara occurs during the summer wet season, 
between late November and March (Beesley 2006).  During this time, multiple spawning events 
are known to occur (Beesley 2006).   Breeding in the western rainbowfish occurs throughout the 
year, with multiple spawning bouts which take full advantage of the regions intermittent rainfall 
and streamflow (Beesley 2006).   
 
According to Allen et al. (2002), 12 native freshwater fish species (including catadromous1 
species) are known from the Pilbara.  However, Morgan and Gill (2004) proposed an additional 
undescribed species of eel-tailed catfish, Neosilurus sp., may exist in the Robe and Fortescue 
rivers, but this is yet to be formally recognised.  This species was considered different to N. hyrtlii 
based on its proportionally larger head and longer snout.  Other known species from the Pilbara 
include spangled perch (Leiopotherapon unicolor), Fortescue grunter (Leiopotherapon aheneus), barred 
grunter (Amniataba percoides), western rainbowfish (Melanotaenia australis), bony herring (Nematalosa 
erebi), flat head goby (Glossogobius giuris), empire gudgeon (Hypseleotris compressa), golden gudgeon 
(Hypseleotris aurea), Hyrtl’s tandan (eel-tailed catfish; Neosiluris hyrtli), blue catfish or lesser salmon 
catfish (Arius graeffei), Murchison River hardyhead (Craterocephalus cuneiceps), and Indian short-
finned eel (Anguilla bicolor) (Masini 1988, Allen et al. 2002, Morgan and Gill 2004, Beesley 2006).  
Four introduced fish species are known from the Pilbara; mosquitofish (Gambusia holbrooki), 
guppy (Poecilia reticulata), swordtail (Xiphophorus helleri), and tilapia (Oreochromis mossambicus) 
(Morgan and Gill 2004).   
 
At least two studies have examined the fish fauna of the Fortescue River (Morgan and Gill 2004, 
Beesley 2006).  Morgan and Gill (2004) sampled 16 sites along the Fortescue River as part of a 
broader study describing the distribution of fishes in inland waters of the Pilbara (Figure 6).  A 
total of 171 sites were sampled across the region between December 2000 and November 2002 
using a combination of methods, including seine nets, gills nets, cast nets, mask and snorkel, and 
rods and lines (Morgan and Gill 2004).  Exact locations of study sites were not provided by 
Morgan and Gill (2004), but the map provided in the publication indicates sites were sampled on 
the Fortescue River South (Figure 6). From their location, it is assumed these sites were in the 
Hamersley Gorge, which holds permanent pools. 

                                                 
1 catadromous fishes live in freshwaters as juveniles or sub-adults, but migrate to estuaries or the sea 
to spawn 
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Beesley (2006) examined the role of environmental stability in structuring fish communities of 
the Fortescue River.  Sampling was restricted to pools within the western catchment of the 
Fortescue.   Between December 2000 and December 2002, pools were sampled on nine 
occasions over both ‘wet’ and ‘dry’ seasons.  Fish recorded by Beesley (2006) included the Indian 
short-finned eel, bony herring, lesser salmon catfish, Hyrtl’s tandan, western rainbowfish, barred 
grunter, Fortescue grunter, spangled perch, empire gudgeon, and the flathead goby.  Morgan and 
Gill (2004) also reported the new catfish species Neosilurus sp., which may have been collected by 
Beesley (2006) but not recognised. No introduced species have been recorded from the 
Fortescue River.  All known introduced fishes of the Pilbara are currently restricted to the region 
south of the Lyndon River (Morgan and Gill 2004).   
 

 
Figure 6.  Sites in the Pilbara sampled by Morgan & Gill (2004), showing two sites on the Fortescue 
River South (reproduced from Morgan and Gill 2004). 

 
Species collected from the Fortescue River South or closely adjacent creeks by Morgan and Gill 
(2004), or listed in WA Museum records (WAM) include: Nematalosa erebi (WAM), Neosilurus 
hyrtlii (WAM), Melanotaenia australis (WAM), Amniataba percoides (WAM), Leiopotherapon aheneus, 
Leiopotherapon unicolor (WAM) and Glossogobius giurus (WAM).  

Fortescue River South 



Potential impacts on aquatic fauna of dewatering discharge  

 

__________ Wetland Research & Management _________ 11 

 
 
3.4 Field Reconnaissance 
During the field reconnaissance trip in June 2008, approximately 17 locations along the length of 
the Fortescue River South were visited, from the Marandoo railway line downstream, and from 
the Nanutarra – Wittenoom Road upstream into the Hamersley Gorge (Table 1, Figure 2). The 
two creeks selected as potential Discharge Options 1 and 2 (Figure 2) were visited, as were a range 
of other headwater creeklines feeding the Fortescue River South (Figure 7).  
 
One objective of the reconnaissance trip was to locate permanent pools on the system. The only 
flowing water found on the system was in the Hamersley Gorge (approximately 40 km 
downstream of the discharge locations), and similarly, the only permanent pools were in the 
gorge (Plate 1), accessed via the tourist track to the Gorge Lookout. To determine the 
downstream extent of surface flows from the Hamersley Gorge, the lower end of the gorge was 
accessed by 4WD from the Nanutarra – Wittenoom Road. Access was possible to within approx 
1 km of the pools in the upper gorge, but there was no surface flow or remnant pools present in 
the lower gorge. Insufficient time prevented further progression upstream into the gorge. It is 
therefore assumed that the baseflow from the gorge rapidly sinks into the aquifer on the 
floodplain downstream of the gorge and is insufficient to support surface flows.  Given the 
depth of the pools in the gorge and the presence of many large fish (predominantly spangled 
perch), it is likely the pools are permanent, and sustained by seepage during the dry season. 
 

Table 1.  GPS coordinates of some locations visited during the June 2008 field reconnaissance trip, with name of 
area (if named) (Eastings & Northings using WGS84 datum). 

Easting Northing Location 

608632 7500086 Discharge Option 1 (CL3) 
608469 7500512 Discharge Option 1 (CL3) 
606544 7500277 Discharge Option 2 (CL4) 
606241 7500803 Discharge Option 2 (CL4) 
606013 7501365 Downstream of Discharge Option 2 (CL4) 
605419 7505930 Downstream of Hamersley-Mount Bruce Road 
605693 7503980 Upstream of Hamersley-Mount Bruce Road 
601805 7509282 Approx Mt Bruce Bore 
601616 7538360 Hamersley Gorge 
603411 7542621 Downstream of Hamersley Gorge 
609865 7501346 Headwater tributary CL1 (Figure 7) 
611253 7499096 Headwater tributary CL2 (Figure 7) 
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Plate 1.  Flowing water (right) and permanent pools (left) in the Hamersley Gorge. 

 
A few small, remnant pools were also found scattered along the upper reaches of the Fortescue 
River South, however, these were generally small (< 10 m long by 5 m wide), shallow (< 30 cm 
deep) and appeared to be receding rapidly (Plate 2), and would not be expected to persist for 
much longer, unless there was follow-up rains. The largest of these pools were found on the 
most eastern branch of the system (site CL2, Figure 7), between the mine access road and 
Marandoo rail line and immediately downstream of the Marandoo rail line (Plate 3). These pools 
were approx 30 m long by 10 m wide but only approximately 50 cm deep, and similarly, would 
not be expected to persist long into the dry season Aquatic macroinvertebrates and tadpoles 
were observed in most pools, with one unidentified adult tortoise found in a pool close to the 
Hamersley-Mount Bruce Road, however, no fish were observed.  
 

 
 

Plate 2.  Typical small, receding remnant pools observed on the Fortescue River South. 

 
 



Potential impacts on aquatic fauna of dewatering discharge  

 

__________ Wetland Research & Management _________ 13 

 
 

Plate 3.  Larger, shallow pools on the Eastern Branch of the upper Fortescue River South (site CL2; Figure 7). 

 
 



Figure 7
Locations Visited on the Fortescue River
South During the Field Reconnaissance

in June 2008 (yellow circles), With Locations
Holding What Was Considered Likely to be 
Permanent Pools Indicated by a Red Circle

Plan No: PDE0049509v1
Proj: MGA94 Zone50

Drawn: B Jackson
Date: August 2008
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Two potential discharge options have been identified for releasing dewatering water into the 
Fortescue River South tributaries; Discharge Options 1 & 2 (sites CL3 & CL4 respectively, Figure 

2).  
 
Discharge Option 1 (CL3, Figure 2) does not have a defined channel, and appeared as a relatively 
well vegetated claypan (Plate 5). Even though substantial flood debris was evident in the adjacent 
CL4 creekline, there was no evidence of any flood debris in CL3, suggesting it receives much 
smaller volumes of water when it rains. This is supported by the absence of a defined channel. 
 
Discharge Option 2 (CL4, Figure 2) comprised a well formed channel (Plate 4), with gravel, 
pebble and cobble substrates, scattered eucalypt trees and grasses in the channel, and pool/riffle-
run sequences along the channel providing good habitat for fauna. This channel appeared to 
receive regular run-off to form and maintain the channel, with recent flood debris evident along 
the banks and against in-stream obstacles.  
 
The current discharge options give expected volumes of 15 ML/day (0.174 m3/sec) and 60 
ML/day (0.694 m3/sec) to be discharged into creekline(s) at varying times and durations.  
 
The functioning of an aquatic system is affected by the ability of the system to convey flow 
volumes without impacting on the channel morphology and creating subsequent changes to 
water quality and habitats.  Based on channel form and approximated likely conveyance capacity, 
it appeared that the channel at Discharge Option 2 (CL4) was sufficiently large to convey the 
expected flows (i.e. anticipated flows would reside well within the active channel). Discharge 
Option 1 (CL3, Figure 9) was considered to result in impacts to the current morphology of the 
system due to the absence of a well defined channel, extensive vegetative cover, likely poor 
conveyance capacity, and likely erodability of bed/banks. It is considered that discharge of 
dewatering water into this creekline would result in bed erosion, headcutting back up to the 
discharge point and loss of vegetation. This would have implications for aquatic fauna through 
siltation and smothering. 
 
 

  
Plate 4.   Discharge Option 2 (CL4), .showing well formed channel, approximately 9 m wide and 0.8 m deep 

 
 
3.5 Opportunistic Sampling 
It was intended to collect samples of fish, aquatic macroinvertebrates and microinvertebrates as 
well as water quality from any permanent or substantial pools to provide a baseline against which 
future changes in the Fortescue River South could be assessed. The only pool considered large 
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enough and of sufficiently good condition was in the Hamersley Gorge, and so samples were 
collected from this pool and have been archived for future processing, should monitoring 
commence and the data be required. However, given the marginal condition of the various small, 
remnant pools (small, shallow, receding), these were not sampled on this occasion.  
 
Observations of aquatic fauna were made where water was present. No fish were observed 
upstream of Hamersley Gorge, with no evidence of fish having been present (i.e. no 
bones/skeletons in dried pools). Most pools contained tadpoles and a range of easily observable 
aquatic macroinvertebrate taxa (i.e beetles, hemiptera). Many additional species would also occur 
in these pools, had samples been collected and processed. 
 

 
 

  
 

  
Plate 5.  Discharge Option 1(CL3), showing ill-defined channel, with vegetation across the floodway floor.  
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4 POTENTIAL ECOLOGICAL IMPACTS 

4.1 Discharge Scenarios and stream hydrology 
Three potential scenarios are being considered for the discharge of excess dewatering water into 
the Fortescue River South at Discharge Options 1 and/or 2: 

• Scenario 1: Initial peak volume dewatering - 15ML/day continuous discharge (for first 
three years of operation) 

• Scenario 2: Intermittent discharge + initial peak dewatering period – 15ML/day 
continuous discharge plus intermittent discharge of 60ML/day for 2 week periods 
(during first three years of operation) 

• Scenario 3: Intermittent discharge only -  60ML/day for 2 week periods  
 
Assessing the precise ecological impacts of these three options is not possible because little is 
known of the ecology of the receiving creeklines and the effects of these scenarios on surface 
waters has yet to be accurately modelled. Preliminary modelling suggests that the extent of 
groundwater and surface water influence downstream will vary between the discharge scenarios 
and between the Discharge Options, with flows extending further downstream in the well 
formed channel (Discharge Option 2, CL4) compared with Discharge Option 1, reflecting 
differences in ‘channel’ size and bed infiltration rates. 
 
Preliminary modelling cannot accurately indicate the groundwater and surface water flows that 
would result from continuous discharge of 15 ML/d into a creek, or the effects of intermittent 
discharges of 60 ML/d. In reality, the extent of surface and subsurface flows will depend on 
preceding flows/rainfalls and interactions with creekbed alluvials and many other factors, 
including depth and extent of alluvial layers, presence of clay lenses, bed rock, groundwater, 
rainfall etc.  
 
Therefore, a generalist approach has been taken in assessing potential effects on the aquatic 
fauna of discharging surplus dewatering water to the Fortescue River South. It has been assumed 
that: 
 
Scenarios 1 & 2 will result in permanent surface flows of varying distances (this will depend on 
which creek in used for discharge);  
Scenario 3 will result in surface flow for the period of discharge (distance not known), with 
residual pools remaining after the discharge ceases (duration not known). 
 
Because extent of surface flows is not known, a very conservative approach is here taken 
whereby it is assumed that Scenarios 1 and 2 will result in permanent surface flows extending 
northwards for the full extent of the channel survey area approximately 20 km downstream of 
the discharge points.  
 
Whereas Scenario 3 will likely produce intermittent surface flows of short duration, in the 
immediate vicinity of the release point(s), but is less likely to result in extensive surface flows, 
unless the creekline alluvium is already saturated by seasonal rains. Once the release is stopped 
after each event, under Scenario 3 it is likely surface flows will diminish rapidly, and pools will 
remain for several weeks or months, depending on local rains, temperature and evaporation. 
Again, it is assumed these pools will extend throughout the area of channel survey in Figure 7. 
 
For all scenarios it is assumed that water quality within Fortescue River South will not be 
adversely affected by the discharge operations given the reportedly high quality of groundwater 
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from the mine pit area.  A consideration of any mining operation is the exposure of rock types 
with acid-generating potential, leading to acid mine drainage and associated implications of 
reduced pH and mobilised dissolved metals. The current mine plan does not show any 
potentially acid generating rock types in the proposed pit (Kerrie Gorman, Strategen Pty Ltd, 
pers comm.), and therefore ARD is not seen as a potential problem.  

 
Establishment of permanent surface flows could result in the ecology of the system changing to 
adapt to the changed hydrology. The extent of this potential adaption will depend on the values 
present in the system, but will likely result in the loss of aquatic fauna species adapted to 
intermittent flows, and colonisation by species adapted to permanent flows. This will include 
changes in riparian vegetation and aquatic plants which will affect food webs and habitat, 
changes in composition of aquatic insects and crustaceans, and possibly fish and higher 
vertebrates if present, including terrestrial fauna dependent on the water.  Given the current level 
of understanding of this system it would be predicted that adaption would occur, however given 
the low level of flows and time period of continuous discharge the change would not be 
expected to be irreversible or significant.  Whereas intermittent releases, with intermittent flows 
and drying pools will be more similar to the natural conditions in Fortescue River South, except 
that the periods of surface water may be unseasonal relative to the natural hydrology.  Current 
knowledge of the Pilbara aquatic systems is not sufficient to accurately predict the level of 
impact aseasonal flows may have on a system.  
 
 
4.2 Aquatic invertebrates 
4.2.1 Background 

The Fortescue River South, being an episodically-flowing system will at varying times support 
permanent and temporary resident aquatic invertebrate fauna. Some species possess life history 
strategies which enable them to remain within a system once surface waters have evaporated.  
Such taxa are referred to as ‘permanent residents’. These ‘permanent’ residents tend to be the 
microinvertebrates and micro-crustacea. Conversely, other species, including those that possess 
short maturation times, are thought to endure the dry season as terrestrial adult stages (e.g. 
dragonflies, caddisflies and some beetles) or as residual populations in nearby permanent pools 
which act as refuges.  Such species are referred to as ‘temporary residents’ since they must 
reinvade each time a seasonal waterbody becomes inundated.   
 
Permanent residents use a number of strategies to survive in episodically-flowing environments.  
Some species, for example, have drought-resistant spores, eggs or larval stages (e.g. 
microcrustacea, many species of nematode, some species of simulid and chironomi, and some 
species of mayflies).  Of the microinvertebrates, protozoans have cysts, rotifers have ephippia 
(resting eggs), cladocerans have diapausing eggs, copepods have nauplii (resistant early larval 
phase) and ostracods have resistant eggs.  Most can survive extended periods of drought 
(Hairston et al. 1995).  Other species are capable of burrowing into moist sediments of the 
hyporheic zone, below stones, or into decomposing wood debris (e.g., nemerteans, oligochaetes, 
Glossiphonid leeches, some species of chironomids, tabanids, and some mayflies).  Many 
bivalves and gastropods are resistant to desiccation and those species which lack an operculum 
are able to seal their shells with a mucus plug, known as an epiphragm.   
 
Species which inhabit ephemeral waterbodies must survive in waters which dry out completely.  
Despite this challenge, many invertebrates are found only in temporary waters (Bunn et al. 1989).  
In fact, Williams (1980) suggests that a number of invertebrates actually require a period of 
desiccation in order for further development to take place.  In addition, biota are specifically 
adapted to the timing of drying and refilling cycles (Balla 1994).  Therefore, any variation in the 
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degree of seasonality can lead to changes in invertebrate community structure (Bunn et al. 1989) 
and changes in life history patterns.   
 
4.2.2 Scenarios 1 & 2 

A change in the hydrology of the survey area from episodically-flowing to permanently flowing 
has implications for permanent and temporary resident. Williams (1980) suggests that a number 
of permanent resident invertebrates actually require a period of desiccation in order for further 
development to take place, with species specifically adapted to the timing of drying and refilling.  
Therefore, provision of permanent flows will likely lead to changes in invertebrate community 
structure, with loss of permanent residents.  However, it is likely the temporary residents will 
become established in the area of perennial flows, and this reach will support a relatively high 
diversity of aquatic invertebrates.  
 
Permanent flows will increase the “carrying capacity” of the survey reach for macroinvertebrates.  
An increase in habitat heterogeneity and habitat diversity will result from the inundation of riffle 
zones, establishment of submerged macrophyte beds, and increase in riparian vegetation.  
Habitat heterogeneity is known to play a crucial role in the structure and trophic organisation of 
invertebrate communities (Miserendino 2001).  Ultimately, an increase in habitat diversity leads 
to an increase in taxa richness and abundance.  Further, the diversity of aquatic fauna is 
influenced by complex macrophyte habitats due to their high surface area and spatial 
heterogeneity (Gregg and Rose 1985, Lombardo 1997, Linhart et al. 2002).  Bella et al. (2005) 
found that, in particular, Coleoptera species richness was driven by macrophyte cover within 
ponds in Italy.  Aquatic vegetation also provides refugia, a food source and breeding sites for 
macroinvertebrates.   
 
A number of studies have found riffles to contain the greatest diversity, biomass and richness of 
macroinvertebrate fauna (i.e. Brown and Brussock 1991, Barbour et al. 1999, Phillips 2003).  The 
provision of greater areal extent of these habitats, as more of the creek becomes perennial, will 
result in greater abundance and diversity of macroinvertebrates in the creek.  
 
4.2.3 Scenario 3 

The Fortescue River South, currently having seasonal/episodic flow, will support permanent and 
temporary resident invertebrate fauna. Little is known of the habitat and hydrological 
requirements of permanent resident fauna of Pilbara rivers, however, because these rivers have 
an unpredictable, episodic flow regime, it is possible they would adapt to the intermittently 
available surface flows and residual pools to complete life cycles and re-enter diapause/drought 
phase. Unseasonal availability of surface water may pose a problem to this component of the 
fauna, as it is possible they may not adapt to the regular availability of water/pools in the dry 
season when water is not normally widely available/present, and this may adversely affect 
populations in the locality of the dewatering discharge point(s). However, little is known of the 
water requirements of this aspect of the fauna and how it may react/adapt to unseasonal flows. 
It would be expected that intermittently available surface water in the wet season would be more 
readily adapted to by aquatic fauna. 
 
However, if this intermittently available surface water disadvantages animals with specific 
drought-resistant strategies, it should only affect the aquatic fauna in the river survey area (Figure 

7),  and it is unlikely ‘permanent’ fauna would be lost from the system entirely as these taxa will 
likely still be present in the seasonally flowing reaches upstream and further downstream of the 
discharge point, and in adjacent tributary creeks, and will re-colonise the reach below the 
discharge point during and following mine-closure (i.e. as a result of natural dispersal following 
rain events). 
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Currently there are no data on the species of macro or micro-invertebrates present in the 
proposed discharge area. Although impacts to the fauna are not anticipated, there is a potential 
for new/endemic species to be introduced into the discharge area and for these fauna, 
particularly if adapted to an episodic flow regime to be adversely affected by intermittent 
discharges.  

 
4.3 Fish 
4.3.1 Background 

There was no evidence of fish inhabiting the upper parts of the Fortescue River South (i.e. 
upstream of the Hamersley Gorge), with the only fish present being in the pools in the 
Hamersley Gorge.  Based on current knowledge, there do not appear to be fish in the upper 
system. Colonisation may occur infrequently under flood conditions.  The Hamersley Gorge 
provides a permanent refuge for fish (and other fauna) within Karijini National Park.  It is 
located approximately 40 km downstream of the discharge points and it the Proponent has 
indicated that the discharge footprint should not extend this distance  
 
4.3.2 Scenarios 1 & 2 

Provision of permanent flows throughout the survey area will provide suitable habitat for 
colonisation by fish. As continual surface flow should not extend to Hamersley Gorge a 
connection through from Hamersley Gorge to the Fortescue River should not be made and fish 
should not be able to migrate.  Under natural high wet season flows it is not known if fish 
currently access the survey area during these periods of permanent flow.  If they did during the 
period of continuous dewatering discharge they would rapidly colonise the reach and likely 
establish large populations. However, following the cessation of continuous discharge and the 
return to an ephemeral regime this population distribution would retract to Hamersley Gorge or 
areas or permanent water.  There is a small but potential risk that if the discharge did extend 
beyond the anticipated distance then this permanent refuge could be affected. 
 
4.3.3 Scenario 3 

Based on current knowledge, there do not appear to be fish in the tributaries of the Fortescue 
River South, and therefore provision of greater area of intermittently available pools under 
Scenario 3 is unlikely to affect fish fauna. 
 
 
4.4 Other fauna 
4.4.1 General comments 

There is insufficient knowledge of the composition of other water-dependent fauna of the 
Fortescue River South and their water requirements to predict their response to the three 
hydrological scenarios. Therefore, only generic comments are made here on other fauna. 
 
During the field reconnaissance an unidentified adult tortoise was observed in a pool in the 
upper Fortescue River South upstream of the Hamersley-Mount Bruce Road Crossing (GPS 
Coordinates, WGS84 605693 E and 7503980 S, Table 1). This tortoise has obviously survived in 
an episodically-flowing system. Tortoise are known to aestivate in the dry season to avoid 
desiccation, and are therefore adapted to systems that dry. Intermittent releases could adversely 
affect tortoise by providing triggers for them to break aestivation at the wrong time of year. 
Generally, tortoise require a sufficient period of inundation to feed to a.) provide energy stores 
to aestivate over the coming dry period, and b.) provide energy to reproduce, with priority given 
to the former need. If pool duration as a result of Scenario 3 in too short, then 
reproduction/fecundity of tortoise in the survey reach may be reduced. The tortoise seen in the 
field reconnaissance was not collected and identified. A broader survey of the area is required to 
confirm species composition, conservation significance and wider distribution of tortoise. 
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Most remnant pools observed in the field reconnaissance supported unidentified tadpole species. 
It is not known if these were common species or species of conservation significance. Many frog 
species in the Pilbara also aestivate over dry periods to avoid desiccation, emerging following 
rains to opportunistically mate and lay eggs. Similarly, intermittent releases could adversely affect 
frog populations by providing triggers for them to break aestivation at the wrong time of year, 
affecting reproduction success if pool duration is insufficient for off-spring to reach maturity, 
and ultimately affecting population sizes. However, provision of permanent flows may be 
advantageous to some frog species, resulting in increased populations. However, as with fish, 
these populations would collapse upon mine closure/cessation of discharges. Implications for 
frog populations are not known and should be assessed specifically.  
 
Surveys of frogs and tortoise should be undertaken in the survey area and adjacent areas 
following wet season rains to confirm species distributions and conservation significance.  
 
After mine-closure and the cessation of dewatering, it is anticipated that the Fortescue River 
South tributaries will return to the pre-mine condition of being an ephemeral creek, with surface 
flows occurring predominantly in summer months in response to local rainfall.  The transition 
will result in a return in stream ecology and water-dependent ecological values to those present 
pre-mine.  Under Scenario 2 & 3 whereby permanent surface flows develop, biota will have 
adapted to this regime by extending their distributions and abundances, and likely diversity in 
response to the increased security in water availability.  The return to pre-mine conditions would 
therefore result in the loss of these values from the survey reach. This may appear as die-back of 
water dependent vegetation, and stranding of fish and other values (frogs etc) in pools as they 
dry.   
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Appendix 1.  Macroinvertebrate species list 

List of macroinvertebrate families collected by the DEC in the vicinity of Fortescue River South (data provided by 
Adrian Pinder, DEC) (site codes: RP = Railway Pool, FF = Fortescue Falls, MC = Mootana Pool, HC = Hooley 
Creek, BP = Bobswim Pool) (refer to Figure 4for locations). 

 

 Family Common name RP FF MP HC BP 

MOLLUSCA Thiaridae 
Freshwater 
sculptured snails  •    

        

OLIGOCHAETA Oligochaeta indeterminate Segmented worms    •  

        

ACARINA Acarina indeterminate Water mites  •  •  

        

CRUSTACEA Atyidae Shrimp   •   

 Conchostraca Clam shrimp    •  

        

COLEOPTERA Curculionidae Aquatic weevils     • 

 Dytiscidae Diving beetles  • • • • • 

 Elmidae Riffle beetles  •    

 Gyrinidae Whirligig beetles    •  

 Haliplidae 
Crawling water 
beetles     • 

 Hydraenidae     • • 

 Hydrophilidae 
Water scavenger 
beetles • • • • • 

 Scirtidae Marsh beetles  •    

        

DIPTERA Ceratopogonidae 
Biting midge larvae 
(sand flies) • • • • • 

 Chironomidae  
Non-biting midge 
larvae      

 Chironominae  • • • • • 
 Orthocladiinae   •    

 Tanypodinae  • • • • • 
 Culicidae Mosquito larvae •   • • 

 Ephydridae      • 

 Simuliidae Larval blackflies  •    

 Stratiomyidae Larval soldier flies  •    

 Tabanidae March fly larvae     • 

 Tipulidae Crane flies     • 
        

EPHEMEROPTERA  Mayfly larvae      

 Baetidae  • • • • • 

 Caenidae   • •  • 
        

HEMIPTERA Belostomatidae Giant water bug •     

 Corixidae Water boatmen • • • • • 

 Notonectidae Backswimmers •   • • 

 Pleiidae 
Pygmy 
backswimmers    • • 

 Veliidae Small water striders   •    

        

LEPIDOPTERA  Moth larvae      
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 Family Common name RP FF MP HC BP 

 Pyralidae   •    

        

ODONATA        

ZYPGOPTERA  Damselfly larvae      

 Coenagrionidae     •  

 Isosticidae     •  

ANISOPTERA  Dragonfly larvae      

 Aeshnidae      • 

 Corduliidae     • • 

 Libellulidae  •  • • • 
TRICHOPTERA  Caddis fly larvae      

 Ecnomidae    •   

 Leptoceridae   • •   

 Polycentropidae   •  •  

        

 Indeterminate  •  •  • 
        

        

Number of families   12 19 13 20 21 
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Appendix 2 

Marandoo Mine Phase 2 Summary of Findings from June 2008 
Sampling 

Methods 

Water Quality 

A number of water quality variables were recorded in situ using portable WTW field meters, 
including pH, electrical conductivity (µS/cm), dissolved oxygen (% and mg/L), and water 
temperature (°C).  Water depth was measured using a graduated pole.  Water quality variables 
measured are summarised in Table 1. A water sample was also collected for analysis of ionic 
composition, but this is yet to be analysed. 
 
Table 2.  All water quality parameters measured. 

Parameter Units 

pH pH units 

Electrical  conductivity µS/cm 

Dissolved oxygen %saturation  

Dissolved oxygen mg/L 

Water temp °C 

Maximum water depth m 

  
Microinvertebrate Fauna 
 
Microinvertebrate fauna consists of microscopic animals including micro-crustacea (ostracods, 
copepods and cladocera), protists and rotifers.  Microinverterbates are used as bioindicators 
throughout the world for many reasons.  Firstly, the microinvertebrate community holds a 
strategic position in food webs (Bunn and Boon 1993, Zrum and Hann 1997, Bunn and Davies 
1999, Jenkins and Boulton 2003).  They regulate the biomass of phytoplankton in the water 
column and epiphyton on submersed aquatic macrophytes through grazing (Zrum and Hann 
1997).  They also provide a food source for other organisms, such as macroinvertebrates (Bunn 
and Boon 1993, Zrum and Hann 1997, Bunn and Davies 1999, Jenkins and Boulton 2003).  
Many waterbirds feed directly on microinvertebrate fauna (Crome 1985), and most fish species 
depend on them for their first feed after hatching as larvae (Geddes and Puckridge 1989).  
Therefore, any change in the microinvertebrate community may ultimately result in changes to 
the entire aquatic ecosystem.  Secondly, due to their short life cycle, rapid changes occur in their 
populations in response to disturbance in the ecosystem (Kaur and Ansal 1996).  Lastly, they 
have intimate contact with the surrounding environment.  They are planktonic, and continually 
exposed to the ambient water quality.  Hence, they are vulnerable to environmental pollutants 
and provide a useful biomonitoring tool (Kaur and Ansal 1996).  The microinvertebrate 
community also plays a role in nutrient cycling within wetland systems (Baldwin and Mitchell 
2000).   
 
A microinvertebrate sample was collected by gentle sweeping over an approximate 50 m distance 

with a 53 µm mesh pond net.  Care was taken not to disturb the benthos (bottom sediments).  
The sample was preserved in 70% ethanol and sent to Dr Russ Shiel of Adelaide University for 
processing.  Dr Shiel is a world authority on microfauna, with extensive experience in fauna 
survey and impact assessment across Australasia. 
 
The microinvertebrate sample was processed by identifying the first 200-300 individuals 
encountered in an agitated sample decanted into a 125 mm2 gridded plastic tray, with the tray 
then scanned for additional missed taxa also taken to species, and recorded as ‘present’.  
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Specimens were identified to the lowest taxon possible, i.e. species or morphotypes.  Where 
specific names could not be assigned, vouchers were established.  These vouchers are held by Dr 
Shiel at Adelaide University, Adelaide, Australia, with scanning electron microscope images sent 
to relevant experts in Europe and Russia.   
 
Macroinvertebrate Fauna 
 

Macroinvertebrates (i.e. fauna retained by a 250 µm aperture mesh) typically constitute the larger 
and more conspicuous component of aquatic invertebrate fauna in both lentic (still) and lotic 
(flowing) waters.  Macroinvertebrates are used as a key indicator group for bioassessment of the 
health of Australia’s streams and rivers under the National River Health Program (Schofield & 
Davies 1996), and have inherent value for biological monitoring of water quality 
(ANZECC/ARMCANZ 2000).   
 

Sampling was conducted with a 250 µm mesh FBA pond net to selectively collect the 
macroinvertebrate fauna.  All meso-habitats were sampled, including trailing riparian vegetation, 
woody debris, open water column and benthic sediments with the aim of maximising the 

number of species collected.  The sample was washed through a 250 µm sieve to remove fine 
sediment, leaf litter and other debris.  The sample was then preserved in 70% ethanol. 

 

In the laboratory, macroinvertebrates were removed from the sample by sorting under a low 
power dissecting microscope.  Collected specimens were then identified to the lowest possible 
level (genus or species level) and enumerated to log10 scale abundance classes (i.e. 1 = 1 - 10 
individuals, 2 = 11 - 100 individuals, 3 = 101-1000 individuals, 4 = >1000).  In-house expertise 
was used to identify invertebrate taxa using available published keys and through reference to the 
established voucher collections held by the Aquatic Research Laboratory (ARL), School of 
Animal Biology, The University of Western Australia.  External specialist taxonomic expertise 
was sub-contracted to assist with Chironomidae (non-biting midges) (Dr Don Edward, The 
University of Western Australia) and Hydracarina (aquatic mites) (Dr Mark Harvey, the Western 
Australia Museum).   
 
Fish  

 
Fish diversity has been used as an indicator of ecosystem health worldwide (Karr 1981, Oberdoff 
and Hughes 1992, Hugueny et al. 1996, An and Choi 2003).  Because fish continually inhabit the 
receiving water, they integrate the chemical, physical and biological histories of the river.  Most 
fish species have a long life span and therefore reflect both long-term and current water quality.  
Sampling fish assemblages can be used to assess a range of environmental disturbances, such as 
changes in habitat, water quality and land use (Hugueny et al. 1996).  Fish also tend to be the 
most conspicuous biota in the freshwater systems, are relatively easy to sample and identify, and 
provide a significant food source for indigenous people.  
 
Owing to the nature of the site visit (a brief reconnaissance trip), extensive fish sampling utilising 
a variety of methods could not be undertaken.  However, limited sampling was conducted with a 
beach seine (10 m net, with a 2 m drop and 6 mm mesh).  The seine was deployed in shallower 
areas, but sampling was hampered by the depth of the pool and rocky substrate.  Therefore, 
direct observation of fish species was made at the time of the site visit.   
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Results 

Water Quality 
 
Water quality data were compared to the ANZECC/ARMCANZ (2000) guidelines for the 
protection of aquatic systems in tropical Australia.  The primary objective of the guidelines is to 
“maintain and enhance the ‘ecological integrity’ of freshwater and marine ecosystems, including 
biological diversity, relative abundance, and ecological processes” (ANZECC/ARMCANZ 
2000).  However, caution must be taken when applying trigger values to natural systems because 
the guidelines are generic and tend to be conservative.  A recorded value outside the guidelines 
does not necessarily indicate anthropogenic disturbance, they are merely a ‘trigger’ for further 
investigation. ANZECC/ARMCANZ (2000) also recommends developing system-specific 
guidelines in new areas for which there is adequate reference condition data to allow for specifics 
of water chemistry.  The default trigger values for physical and chemical stressors applicable to 
tropical northern Australia are provided in Tables 2 and 3.    
 
All physico-chemical data collected are presented in Table 4.  Weather conditions over the site 
visit in June were mild and dry.  Water temperature at Hamersley Gorge was cool at only 17.3 °C 
(Table 4).   
 
In the absence of baseline data, ANZECC/ARMCANZ (2000) guidelines recommend average 
pH should be between 6 and 8 in lowland rivers of tropical northern Australia.  Hamersley 
Gorge recorded a pH value just outside the recommended guidelines (see Table 4).  However, 
the slightly basic pH is unlikely to cause impacts to biota, and is similar to values recorded 
elsewhere in the region, i.e Fortescue Falls, Weeli Wolli Creek, Marillana Creek, Eagle Rock and 
Kalgan Pool.   
 
 
 Table 3.  Default trigger values for some physical and chemical stressors for tropical Australia for slightly 
disturbed ecosystems (TP = total phosphorus; FRP = filterable reactive phosphorus; TN = total nitrogen; NOx = 
total nitrates/nitrites; NH4+ = ammonium).  Data derived from trigger values supplied by Australian states and 
territories, for the Northern Territory and regions north of Carnarvon in the west and Rockhampton in the east 
(ANZECC/ARMCANZ 2000).   

 TP FRP TN NOx NH4
+
 DO pH 

 (µg L
-1

) (µg L
-1

) (µg L
-1

) (µg L
-1

) (µg L
-1

) % saturation
f
  

Aquatic Ecosystem        
Upland River

e
 10 5 150 30 6 90-120 6.0-7.5 

Lowland River
e
 10 4 200-300

h
 10

b
 10 85-120 6.0-8.0 

Lakes & Reservoirs 10 5 350
c
 10

b
 10 90-120 6.0-8.0 

Wetlands
3
 10-50

g
 5-25

g
 350-1200

g
 10 10 90

b
-120

 b
 6.0-8.0 

b = Northern Territory values are 5µgL-1 for NOx, and <80 (lower limit) and >110% saturation (upper limit) for DO; 
c = this value represents turbid lakes only. Clear lakes have much lower values; 
e = no data available for tropical WA estuaries or rivers. A precautionary approach should be adopted when applying default 
trigger values to these systems; 
f = dissolved oxygen values were derived from daytime measurements. Dissolved oxygen concentrations may vary diurnally 
and with depth. Monitoring programs should assess this potential variability; 
g = higher values are indicative of tropical WA river pools; 
h = lower values from rivers draining rainforest catchments. 
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Table 4.  Default trigger values for salinity and turbidity for the protection of aquatic ecosystems, applicable to 
tropical systems in Australia (ANZECC/ARMCANZ 2000).   

Aquatic Ecosystem  Comments 

Salinity (µs/cm)  

Upland & lowland rivers 20-250 
Conductivity in upland streams will vary depending on 
catchment geology.  The fist flush may result in temporarily high 
values 

Lakes, reservoirs & wetlands 90-900 
Higher conductivities will occur during summer when water 
levels are reduced due to evaporation 

Turbidity  (NTU)  

Aquatic Ecosystem   

Upland & lowland rivers 2-15 
Can depend on degree of catchment modification and seasonal 
rainfall runoff 

Lakes, reservoirs & wetlands 2-200 

Most deep lakes have low turbidity.  However, shallow lakes 
have higher turbidity naturally due to wind-induced re-
suspension of sediments.  Wetlands vary greatly in turbidity 
depending on the general condition of the catchment, recent 
flow events and the water level in the wetland. 

 
 
While the electrical conductivity recorded during the current study exceeded 
ANZECC/ARMCANZ (2000) guidelines, it was still fresh (Table 4).  The slightly elevated 
electrical conductivity at Hamersley Gorge is likely to be of little ecological consequence.  There 
is a general acceptance that when conductivity is less than 1500 µS/cm, freshwater ecosystems 
experience little ecological stress (Hart et al. 1991, Horrigan et al. 2005). 
 
Dissolved oxygen (DO) levels at Hamersley Gorge were high and just above 
ANZECC/ARMCANZ (2000) guidelines.  High levels of DO are not likely to cause adverse 
impacts to aquatic biota, however low DO would be of concern.  Low dissolved oxygen can 
have adverse effects on aquatic systems, including insufficient oxygen for metabolic 
requirements of biota, the growth of anaerobic toxic bacteria such as Clostridium botulinum, and 
the release of nutrients (and heavy metals) from sediments. 
 
 

Table 5.  Water quality results from Hamersley Gorge Pool in June 2008.  Shading indicates values outside 
ANZECC/ARMCANZ (2000) guidelines. 

 Hamersley Gorge 

pH  8.49 

EC µS/cm 744 

DO % 121 

Temp 17.3 

Max depth (m) 4 

 
 
Microinvertebrate Fauna 
 
A total of 25 microinvertebrate taxa were recorded from Hamersley Gorge in June 2008 (Table 
5).  The taxonomic listing included six rhizopod protists, 13 rotifera, two cladocera (water fleas), 
four copepods, and one ostracod (seed shrimp).  While most of the microinvertebrates recorded 
are common ubiquitous species, the Trichocercid Rotifer Trichocerca cf. mucosa is likely a new 
record for Western Australia, and possibly a species new to science.  Trichocerca mucosa is 
considered to be the rarest Trichocerca in Australia, with only one other record from Queensland 
in 1911 (Dr Russ Shiell, University of Adelaide, pers. comm.).  The specimen collected from 
Hamersley Gorge is thought to be this same species, but is awaiting confirmation from Hendrik 
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Segers in Belgium, who recently revised the Trichocerca.  Until confirmed the specimen will be 
referred to as T. cf. mucosa. 
 
Table 6.  List of microinvertebrate species recorded from Hamersley Gorge in March 2008.  Values are reported 
as log10 abundance classes, i.e. 1 = 1 individual, 2 = 2-10 individuals, 3 = 11-100, 4 = 100-1000 and so on. 

   Hamersley Gorge 

PROTISTA    

Rhizopoda Arcellidae   

  Arcella discoides  1 

  Arcella hemisphaerica  1 

 Centropyxidae   

  Centropyxis sp. a [sm] 1 

  Centropyxis sp. b [lg] 1 

 Euglyphidae   

  Euglypha sp. 1 

 Lesquereusiidae   

  Lesquereusia spiralis  1 

    

ROTIFERA Rotifera   

Bdelloidea    

  indet. bdelloid 2 

Monogononta Brachionidae   

  Keratella cf. tropica  3 

 Euchlanidae   

  Euchlanis sp. 1 

 Lecanidae   

  Lecane bulla  1 

  Lecane hamata  1 

  Lecane lunaris  1 

  Lecane papuana   

 Lepadellidae   

  Colurella uncinata 1 

 Notommatidae   

  Cephalodella gibba  1 

  Cephalodella forficula 1 

 Synchaetidae   

  Synchaeta pectinata  1 

 Trichocercidae   

  Trichocerca similis  3 

  Trichocerca cf. mucosa 3 

    

CLADOCERA Chydoridae   

  Armatalona macrocopa  1 

 Sididae   

  Diaphanosoma excisum 1 

COPEPODA    

Cyclopoida    

  nauplii 3 

  copepodites 4 

  Mesocyclops sp. 2 

  Thermocyclops sp. 3 

    

OSTRACODA  indet. juvenile 2 

    

  TAXA RICHNESS 25 

 
Microinvertebrate taxa richness was reasonably high when compared with other sites sampled in 
the east Pilbara in March 2008 (as part of the regional aquatic surveys).  Hamersley Gorge 
recorded the second highest number of microinvertebrate taxa, behind Marillana Creek (Figure 
1). 
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Figure 8.  Microinvertebrate taxa richness recorded from Hamersley Gorge in June 2008 
(dark grey bars), showing results from other waterbodies in the east Pilbara region (lighter 
bars) in March 2008. 

 
 
Macroinvertebrate Fauna 
 
A total of 58 taxa of macroinvertebrates were recorded from Hamersley Gorge in June 2008 
(Table 6).  Within the macroinvertebrate fauna there were Turbellaria (flat worms), Hydra, three 
types of Mollusca (freshwater snail), Oligochaeta (aquatic worms), Arachnida (water mites), two 
types of Ephemeroptera (mayflies), four Odonata (dragonflies & damselflies), eight taxa of 
Hemiptera (true bugs), seven taxa of Coleoptera (aquatic beetles), 24 Diptera (aquatic fly larvae), 
five Trichoptera (caddis flies), and one Lepidoptera (moth larvae) (Table 6). 
 
Macroinvertebrate taxa richness at Hamersley Gorge was considerably greater than that recorded 
from other waterbodies sampled in the east Pilbara region in March 2008 (Figure 2). This may 
reflect habitat diversity at Hamersley Gorge, with flowing and standing water habitats present, 
but also the high ecological condition of the site. 
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Figure 9. Macroinvertebrate taxa richness recorded from Hamersley Gorge (dark grey bars), 
in June 2008, showing results from other waterbodies in the east Pilbara region (lighter bars) 
from March 2008. 

 
 
Table 7.  List of macroinvertebrate taxa collected from Hamersley Gorge in June 2008.  Values are reported as 
log10 abundance classes, i.e. 1 = 1 individual, 2 = 2-10 individuals, 3 = 11-100, 4 = 100-1000 and so on.  
Conservation categories are; I = indeterminate due to insufficient taxonomy/information, C = Cosmopolitan 
occurring widely across the world, A = Australasian, E = endemic to Western Australia, PE = endemic to the 
Pilbara.  FFG refers to the functional feeding group of each taxa, whereby 1 = Collectors/gatherers, 2 = 
Shredders, 3 = Filterers, 4 = Grazers/scrapers, 5 = Predators, and 6 = Other/unknown. 

   Cons. Cat. FFG Hamersley Gorge 

TURBELLARIA  Turbellaria spp. I 6 2 

CNIDARIA      

HYDRA  Hydra spp. I 6 2 

      

MOLLUSCA      

GASTROPODA Ancylidae Ferrissia spp.   2 

 Lymnaeidae Austropeplea lessoni A 4 3 

 Planorbidae Gyraulus hesperus A 4 1 

      

ANNELIDA      

OLIGOCHAETA Naididae Naididae spp. I 6 2 

      

ARTHROPODA      

ARACHNIDA      

ACARINA      

 ACARIFORMES  Hydracarina spp. I 6 3 

      

INSECTA      

Ephemeroptera Caenidae Caenidae spp. (imm.) I 1 1 

 Baetidae Baetidae spp. (imm.) I 1 3 

      

Odonata      

Zygoptera Coenogrionidae Pseudagrion spp. I 5 2 

  Ischnura spp. I 5 2 

 Protoneuridae Nososticta spp. I 5 2 

Anisoptera Gomphidae Austrogomphus gordoni A 5 1 

      

Hemiptera Corixidae Corixidae spp. (imm.) A 5 3 



Potential impacts on aquatic fauna of dewatering discharge  

 

__________ Wetland Research & Management _________ 36 

   Cons. Cat. FFG Hamersley Gorge 

 Gerridae Limnogonus fossarum gilguy A 5 1 

  Limnogonus limnogonus windi NA 5 2 

  Halobates sp. I 5 1 

  Rhagadotarsus anomolus A 5 1 

 Mesovelidae Mesovelia sp. I 5 2 

 Pleidae Paraplea brunni C 5 2 

 Velidae Microvelia peramoena A 5 2 

      

Coleoptera Dytiscidae Limbodessus occidentalis** PE 5 3 

  Necterosoma sp. (L) I 5 2 

  Necterosoma regulare A 5 1 

 Hydrophilidae Helochares sp. (L) I 5 1 

  Helochares tatei A 5 2 

 Hydrochidae Hydrochus sp.  I 2 1 

 Ptilodactylidae Byrrocryptus spp.   2 

      

      

Diptera Chironomidae  Chironomidae spp. (P) I 6 2 

      

 Tanypodinae Paramerina sp. I 5 1 

  Larsia ?albiceps I 6 3 

  Procladius sp. I 5 3 

  Ablabesmyia hilli A 6 2 

 Orthocladiinae Cricotopus sp2 I 6 2 

  Corynonoeura sp. I 1 1 

  Parakiefferiella sp. I 6 2 

 Chironominae  Paratendipes "K1" I 6 2 

  Cryptochironomus griseidorsum C 5 3 

  Polypedilum nubifer C 1 3 

  Dicrotendipes sp2 I 4 3 

  Cladopelma curtivala A 5 2 

  Polypedilum watsoni C 1 2 

  unknown genus2 I 6 1 

  Tanytarsus sp. I 3 3 

  Tanytarsus sp.2 I 6 3 

  Paratanytarsus sp. I 6 3 

  Cladotanytarsus sp. I 6 3 

      

 Ceratopogonidae  Ceratopogoniinae spp.  I 5 3 

  Dasyheilenae spp. I 5 2 

  Ceratopogonidae spp. (P) I 5 1 

 Culicidae Culex sp. I 5 2 

 Simuliidae  Simulidae spp. (L) A 3 4 

      

Trichoptera Ecnomidae  Ecnomus sp. I 5 2 

 Hydroptilidae  Hydroptilidae spp. (P) I 6 1 

 Leptoceridae  Leptoceridae spp. (imm) I 6 2 

  Oecetis spp. I 2 1 

  Triplectides ciskus seductus A 2 3 

      

Lepidoptera  Pyralidae Nymphulinae cf sp. 37 A 2 1 

      

      

  TAXA RICHNESS   58 

 
The conservation status of the vast majority of taxa was indeterminate, due to insufficient 
taxonomy and/or knowledge (65%; Table 6 and Figure 3).  Of the remaining taxa, 24% had an 
Australasian distribution, 7% were Cosmopolitan, occurring widely across the world, one species, 
the Gerrid (common name) Limnogonus limnogonus windi, was Northern Australia, and one species 
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was a Pilbara endemic, being found nowhere else in the world; the dytiscid beetle Limbodessus 
occidentalis2 (Figure 2). 
 
The dytiscid beetle Limbodessus occidentalis recorded from Hamersley Gorge is of interest for 
another reason.  This species is an occasional hyporheos stygophile, and is known from both 
epigean3 and stygal4 habitats.  It has been recorded from calcrete aquifers while sampling bores at 
Moorarie and Killara North, but is most commonly recorded from the edge of pools in sandy 
riverbeds and interstitially to at least two meters from the water’s edge in an upstream direction 
(Watts and Humphreys 2004).  This species was collected by WRM in hyporheic samples from 
Weeli Wolli Creek in March 2008.  It has been previously recorded from interstitial samples 
taken from Weeli Wolli in September 2003 during surveys conducted by the DEC (Adrian 
Pinder, DEC, unpub. data).   
 

HAMERSLEY GORGE

 
Indeterminate Cosmpolitan Australasian

Endemic Pilbara Endemic Northern Australian
 

Figure 10.  Proportions of species from each conservation category 
recorded from Hamersley Gorge in June 2008. 

 

Fish  

 
Three species of fish were observed at Hamersley Gorge, including the spangled perch 
(Leiopotherapon unicolour), Hyrtl’s tandan catfish (Neosilurus hyrtlii), and what appeared to be the 
Fortescue grunter (Leiopotherapon aheneus).  The spangled perch and Hyrtl’s catfish are ubiquitous 
and common across northern Australia. The Fortescue Grunter, however, is endemic to the 
Pilbara, and restricted to the Fortescue, Ashburton and Robe River systems. Permanent pools, 
such as  in Hamersley Gorge will provide important refuge sites in the dry season, and in dry 
years for the continued survival of this species. Given the limited distribution of the Fortescue 
Grunter, the pools in Hamersley Gorge would be regarded as an important refuge area.  
 

                                                 
2 Previously known as Boongurrus occidentalis sp. nov (Watts and Humphreys 2004).  The genus Boongurrus 
has since been synomised with Limbodessus (Balke and Ribera 2004). 
 
3 living or occurring on or near the surface of the ground (i.e. surface water species). 
 
4 living within groundwater systems, such as caves and aquifers. 
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Only three species of fish were recorded in this brief survey. It is quite likely that there are 
additional species in the Hamersley Gorge pools, but there was insufficient time to sample the 
pools effectively. Seine netting was hampered by the depth of the pools and rocky substrate, and 
there was insufficient time to deploy gill and/or fyke nets, and it was not possible to bring an 
electrofisher on the reconnaissance trip.  Future sampling at Hamersley Gorge will include 
additional sampling gear in order to record all species present and provide some information on 
recruitment (i.e. by collecting individuals to obtain length measurements).  

 




