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1 INTRODUCTION 

To provide information relevant to the proposed development of Mesa H, mapping of potentially 

groundwater dependent vegetation within the broader vicinity of Mesa H is required.  In order to 

ensure that the mapping extended beyond the areas which may be affected by the proposal, the 

Riparian vegetation mapping work conducted along the Robe River was extended so as to cover 

approximately 21 km of Jimmawurrada Creek from its confluence with the Robe River. 

The current report represents an addendum to the previous report “Assessment of Groundwater 

Dependent Vegetation Distribution on the Robe River, Targeted Riparian Vegetation Survey; Stage 1” 

(Rio Tinto 2017). The current report outlines additional details and results from the riparian vegetation 

mapping extended further along Jimmawurrada creek for the purpose of understanding any potential 

impacts which might occur due to potential groundwater level changes.  Figure 1-1 shows the extent 

of the current study area and the boundaries of previous flora and vegetation surveys. 

For all details relevant to the methodology and results not provided within this addendum, refer to Rio 

Tinto 2017 (Assessment of Groundwater Dependent Vegetation Distribution on the Robe River, 

Targeted Riparian Vegetation Survey; Stage 1).  

The four key aims of this additional work are to: 

1. Gather detailed and high confidence spatial information on the distribution of Groundwater 

Dependent Vegetation (GDV) along Jimmawurrada Creek, particularly those Obligate 

Phreatophytic Vegetation (OPV) communities. 

2. Gather and incorporate information on the structure, age distribution, maturity and potential 

permanence/transience of resident OPV communities such that the resultant vegetation 

mapping is more strongly positioned to assess significance and groundwater dependence.   

3. Describe and map all riparian communities throughout the study area, to a high level of detail, 

and in a manner prioritising the identification of all potentially groundwater dependent 

ecosystems and their distribution. 

4. Based on the structure, maturity and distribution of mapped phreatophytic vegetation: 

provide an interpretation of the significance and inherent sensitivity of these communities to 

potential hydrological change in the form of interpreted risk mapping throughout the area of 

interest. 
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Figure 1-1: Extent of Jimmawurrada Creek covered by the Stage 1 Study Area; includes the study boundaries of key previous flora and vegetation surveys. 
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2 BACKGROUND 

2.1 STUDY AREA 

The study area focus of this addendum report incorporates an approximately 18 km stretch of 

Jimmawurrada Creek, which in combination with an approximate 3 km stretch covered by the main 

Robe River riparian report (Rio Tinto 2017a) provides an assessment of approximately 21 km of 

Jimmawurrada Creek (from the confluence with the Robe River). The stretch of Jimmawurrada Creek 

represented by the study area is wholly located within the Hamersley subregion of the Pilbara 

Bioregion (IBRA 7.1) (DoE 2014a). 

The boundaries of this study area are presented in Figure 1-1 (and in more detail in Figure 3-1). 

2.2  JIMMAWURRADA CREEK 

Jimmawurrada Creek, and its adjoining member Bungaroo Creek, dissect a pair of broad, low-gradient 
valleys (forming the valley floor to rugged upland areas), which are prone to flooding after seasonal, 
tropical storms and cyclones. The creek valleys cut through the Buckland Hills and Mount Dempster 
areas, and are bounded to the south, and in some parts to the north by steep scarps, mostly formed 
of the resistant Dales Gorge member of the Brockman Iron formation (Rio Tinto 2011). The Bungaroo 
valley is approximately 0.5 km wide at the upstream end and 4 km wide where it confluences with 
Jimmawurrada Creek about 30 km downstream. The valley formed by Jimmawurrada Creek is 
approximately 9 km wide at the eastern end. Both valleys (particularly Bungaroo valley) contain 
numerous braided, dry creek beds that are prone to flooding during the wet season (Rio Tinto 2011). 

The broader Bungaroo and Jimmawurrada Creek catchment provides approximately 1600 square 
kilometres of total catchment area. On its own, Jimmawurrada Creek has a catchment area of about 
400 square kilometres, while the catchment for Bungaroo Creek is in the order of 1200 square 
kilometres. 

2.3 PREVIOUS SURVEYS 

A significant amount of survey work has been conducted in the Robe Valley locality since mining 

development began in the 1980’s.  Table 2-1 outlines the relevant flora and vegetation surveys which 

intersect Jimmawurrada Creek in the vicinity of the study area. The most relevant and recent studies 

have been conducted by Biota Environmental Sciences Pty Ltd (2012)(Table 2-1).  This body of work 

has essentially sampled/surveyed a riparian environment which had already seen some degree of 

impact from pastoralism, groundwater drawdown and surplus dewater discharge from mining 

activities at Mesa J; and natural events (cyclones, flooding and fires).  The survey boundaries of 

previous relevant flora and vegetation studies are presented in Figure 1-1 in relation to the boundary 

of the current study area. 
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Table 2-1: Summary of relevant vegetation and flora surveys intersecting the Jimmawurrada Creek study area. 

Study (Reference) 
Area Surveyed 
Within Study 

Area  

Survey Description 
Survey Timing (Conditions for Plant Growth) 

Available Data 

Astron Environmental Services (2015):  
Middle Robe and East Deepdale Level 2 
Vegetation and Flora Assessment. 

11,816 ha Multiple-phase detailed survey; Phase 1 conducted from the 
15-27th of June 2015 (J. Atkinson D. Roocke K. McMaster, L. 
Vaughan), and Phase 2 was conducted from 21st (Sep) to 3rd 
of October 2015 (J. Atkinson and D. Roocke). 

 Quadrats/relevés/mapping notes. 
 Conservation significant flora and weeds. 
 Floristic analysis 
 Vegetation mapping. 
 Vegetation condition assessment. 
 Species list. 

Rio Tinto (2014):  Flora, Vegetation and 
Fauna Habitat Assessment at 
Jimmawurrada; Native Vegetation Clearing 
Permit Supporting Report. 

4,323 ha Single phase Reconnaissance survey; Two surveys were 
conducted by Rio Tinto botanist (Emma Carroll) and 
assistance from Ciaran Gibson (Biota) (5-11th July 2013) and 
Ellie Ridley (Biota) (5-11th October 2013). 

 Relevés/mapping notes. 
 Conservation significant flora and weeds. 
 Vegetation mapping. 
 Vegetation condition assessment. 
 Fauna habitat mapping. 
 Species list. 

Biota Environmental Sciences (2012):  
Greater Bungaroo Flora and Vegetation 
Survey. 

8,765 ha  
Multiple-phase detailed survey; Phase 1 was conducted from 
the 20-30th of July 2009 (P. Anderson, R. Butler, P. Hoffman 
and Melinda Trudgen), Phase 2 from the 9-13th of June in 
2011 (P. de Kock, J. Fairhead, C. Flaherty, P. Hoffman, E. 
Ridley and S. Venkatasamy). 

 Quadrats/relevés/mapping notes. 
 Conservation significant flora and weeds. 
 Floristic analysis 
 Vegetation mapping. 
 Vegetation condition assessment. 
 Species list. 

ENV Australia (2011): Bungaroo Alternate 
Powerline Routes Flora, Vegetation and 
Fauna Assessment. 

863 ha Single Phase Reconnaissance Survey (NVCP level biological 
assessment); Single survey conducted from the 17-20th May 
2011 (K. McMaster, B. Watkins, L. Dadour, C. Webb). 

 Quadrats/relevés/mapping notes. 
 Conservation significant flora and weeds. 
 Floristic analysis 
 Vegetation mapping. 
 Vegetation condition assessment. 
 Species list. 

Rio Tinto (2010):  A Flora and Vegetation 
Survey for Groundwater Investigations at 
Bungaroo. 

4 ha Systematic Rare and Priority Flora Survey (Single Phase): 
Single survey conducted on the 12th of January 2010 (Emil 
Thoma).  

 Vegetation associations encountered 
 Conservation significant flora and weeds. 
 Vegetation condition assessment. 
 Species list. 

Rio Tinto (2007):  A Flora and Vegetation 
Survey; Lower Bungaroo Valley Proposed 
Drilling AR-07-01652 

350 ha Systematic Rare and Priority Flora Survey (Single Phase): 
Single survey conducted in August of 2007 (J. Fraser (Pilbara 
Iron) and R. Butler (Biota). 

 Vegetation associations encountered 
 Conservation significant flora and weeds. 
 Vegetation condition assessment. 
 Species list. 
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Study (Reference) 
Area Surveyed 
Within Study 

Area  

Survey Description 
Survey Timing (Conditions for Plant Growth) 

Available Data 

Biota Environmental Sciences (2007): A 
Vegetation and Seasonal Flora Survey of the 
Bungaroo Trial Pit and Transport Corridor to 
Mesa J, near Pannawonica, and Sampling of 
the Broader Bungaroo Valley 

550 ha Multiple-phase detailed survey; Phase 1 conducted from the 
8-20th of March 2005 (M. Maier, R. Orifici, B. Morgan), Phase 
2 conducted from the 19-21st of July 2006 (M. Maier & R. 
Warner) and 7-16th of August 2006 (B. Morgan & R. Warner) 
plus additional Rare flora searches (A. Joder (Rio Tinto)) in 
June 2005.   

 Quadrats/relevés/mapping notes. 
 Conservation significant flora and weeds. 
 Floristic analysis 
 Vegetation mapping. 
 Vegetation condition assessment. 
 Species list. 

Ecologia Environment (2005): Road upgrade 
flora survey; Bungaroo valley 

271 ha Systematic Rare and Priority Flora Survey (Single Phase):  
12-16th of May 2005 

 Conservation significant flora and weeds. 
 Species list. 

Rio Tinto (2004):  Rare and Priority flora 
survey; Proposed road from Panna mine to 
Bungaroo. 

863 ha Systematic Rare and Priority Flora Survey (Single Phase): 
Single survey conducted from the 14-17th of August 2004 
(Emil Thoma). 

 Conservation significant flora and weeds. 
 Species list. 
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2.3.1 Resultant Vegetation Mapping  

Previous vegetation mapping covering the study area has been completed at a resolution 

commensurate with the environmental impact assessment (EIA) objectives for which it was 

commissioned.  Generally, flora and vegetation surveys conducted for the purpose of EIAs are 

commissioned with the aim of sampling and documenting all the values present.  As a result, sampling 

effort is spread widely and the level of detail attained is typically proportionate to the size of the area, 

number of landforms present, and the extent of areas of elevated ecological value.   

The Greater Bungaroo Flora and Vegetation Survey conducted by Biota (2012) represents the most 

detailed and extensive of the vegetation models previously created on Jimmawurrada Creek.   This 

mapping provides an important platform for the current study; however the objectives of the current 

study determined that mapping with much greater spatial confidence and at a finer resolution was 

required. Improving the spatial confidence and detail of riparian vegetation mapping would help 

increase knowledge in the riparian zone and increase the understanding of the local environmental 

values (and their distribution), and hence increase the effectiveness of environmental management.  
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3 METHODOLOGY 

3.1 RIPARIAN VEGETATION MAPPING WITH A FOCUS ON GDE CHARACTERISTICS AND 
DISTRIBUTION 

To achieve the vegetation mapping aims of this study; a “Targeted Survey” was conducted as defined 

under the EPA Technical Guidance; Flora and Vegetation Surveys for Environmental Impact 

Assessment (EPA 2016b).   

The survey work conducted for the Jimmawurrada component, involved 3.5 days field work for two 

Botanists from the 21-24th of May 2017.  The field component was conducted by Jeremy Naaykens (Rio 

Tinto Botanical Specialist), and Pierre-Louis De-Kock (Botanist; Biota Environmental Sciences). This 

field work was combined with approximately 1 day of field work conducted within the first 3 km of 

Jimmawurrada Creek as part of the 2016/2017 Robe River mapping component.  

The vegetation mapping conducted as part of this study focused on gathering high confidence and 

relatively detailed information on the distribution and characteristics of GDEs within Jimmawurrada 

Creek. This was achieved by primarily focusing on gathering information about the maturity and 

distribution of Obligate Phreatophytic Vegetation (OPV)1.  A secondary data focus was placed on 

gathering information on the distribution of Facultative Phreatophytic Vegetation (FPV)2; particularly 

the distribution patterns exhibited by Eucalyptus camaldulensis (River Red Gums).  The primary focus 

on OPV is motivated by the fact that this vegetation incorporates species possessing the highest degree 

of sensitivity to surface and groundwater hydrological changes, potentially associated with mining. 

However, in the case of Jimmawurrada Creek, OPV communities were largely absent once away from 

the hydrological influence of the Robe River.   

The field methodology used in the Jimmawurrada Creek Targeted Riparian Survey essentially followed 

the methodology outlined in Rio Tinto (2017a) (the Robe River component). However the methodology 

used did differ slightly due to the general absence of communities dominated/co-dominated by 

Melaleuca argentea. As a result the data collected in relation to OPV was very minimal, and instead 

individuals of this species were way-pointed when sighted, and the focus shifted to making sure M. 

argentea populations were not missed and collecting data on the distribution and abundance of other 

more intermediate mesic indicator species.   

In addition to changes in focus, the much smaller width and significantly reduced spatial complexity of 

Groundwater Dependent Ecosystems (GDEs) along Jimmawurrada creek meant that lateral traverses 

were of reduced importance, and were therefore conducted less frequently.  

The vegetation mapping process and the resultant field survey effort attributed to the study area was 

conducted on riparian units occurring within the major riparian habitats of the study area.  As part of 

this process, a high degree of survey effort was afforded to the riparian units in the main incised 

channel zone of the creek compared to the outer fringing communities and the terrace and floodplain 

habitats. Mapping of the outer riparian habitats of a significant proportion the study area had already 

                                                             

1
 This label is addressed in Rio Tinto (2018b), and is not an accepted label, but is applied to help delineate between vegetation units  

dominated/co-dominated by one or more obligate phreatophytes.  

2
 This label is addressed in Rio Tinto (2018b), and is not an accepted label, but is applied to help delineate between vegetation units  

dominated/co-dominated by one or more facultative phreatophytes. 
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been conducted by Biota (2012), and so mapping in these low risk areas (from a GDE sense) relied upon 

this previous mapping to increase the degree of community validation applied.    

With respect to data collection methods; this survey noted the adequate amount of Quadrat/Relevé 

based data collection which has previously been conducted within various parts of the study area.  This 

survey also observed that mapping traverses had previously been used to a lesser extent than 

quadrat/relevé based techniques in the riparian zone of the study area.  Coupled with the GDE focus 

of the study, it was concluded that the degree of information on the associated floristic composition 

of riparian communities already captured within the Bungaroo valley area was sufficient to meet the 

objectives of this study.  Mapping traverses were, therefore, considered to be the most effective 

method for targeted vegetation mapping in this study. Mapping traverses, generally comprise walking 

through the target area and regularly taking notes, photographic records, and spatial information on 

the apparent vegetation associations/sub-associations present, and the location and pattern of 

boundaries which separate them.      

It should be noted that vegetation mapping is essentially a model, such that the spatial validity of 

boundaries and the vegetation associations depicted to lie within those boundaries, is only true a 

portion of the time.  In general, the proportion of time which the model is correct is directly correlated 

to the amount of ground-truthing which is done per unit area of the model, and the scale of the 

community descriptions created.  The third influencing factor is generally considered to be the 

complexity of environmental factors influencing vegetation ecology, but for the surveyor, this is an 

uncontrolled factor and is therefore not generally considered in detail.   

For the vegetation mapping model presented as a part of this study, a key aim was to provide a high 

degree of accuracy in relation to the spatial location and distribution of resident OPV and FPV 

communities.  As a result, the degree of ground-truthing effort conducted within the core riparian zone 

(particularly the incised channel zone) was high, such that the mapping is considered to be significantly 

more accurate than typical quadrat/relevé dominated sampling methodology and subsequent 

vegetation mapping undertaken in typical flora and vegetation surveys within WA.   

All vegetation types mapped as part of this study, were described using Aplins’ (1979) framework for  

“Vegetation Structural Classes” (Specht 1970). This framework is presented in Appendix 1, along with 

vegetation condition scale used in this study (Trudgen 1988).  As such all communities (Table 4-1) 

established as part of this study are generally considered to represent sub-associations (equivalent to 

the NVIS classification).  Community descriptions were created by identifying dominants (where 

present) for all relevant strata available, rather than restricted to the three traditional strata, such that 

they represent relatively detailed vegetation descriptions, approximately equivalent to level 5 

mapping within the National Vegetation Information System (NVIS) (DoE 2014b).   

Given the Stage 1 status of this study; some vegetation types mapped and described as part of this 

study are potentially more accurately classified as associations, or are lacking some of the 

structural/compositional differentiation which comes from sampling over multiple phases (as part of 

a detailed survey (EPA 2016b)).  Furthermore; some of the non-core riparian communities of the high-

flow and terrace riparian habitats are yet to be properly described and delineated throughout the 

study area.  Given the focus of this study is on delineating groundwater dependent ecosystems the 

reduced level of detail provided for such communities is considered relatively inconsequential and of 

low significance when considering potential impacts.     
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Figure 3-1: Survey Effort map, depicting the survey effort conducted within the study area by showing the track logs and data points collected throughout using a GPS.    
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3.2 SIGNIFICANCE FRAMEWORK USED TO ASSESS THE LOCAL SIGNIFICANCE OF RIPARIAN 
COMMUNITES MAPPED WITHIN THE STUDY AREA  

For the purpose of incorporating a sense of “quantification” to the process of attributing significance to riparian 

communities within the study area, the following “framework for Significance” was developed in Rio Tinto 

(2015) and adapted in this study as a means of providing a more systematic qualitative assessment of 

significance.  This Framework incorporates an assessment of the ecological values provided, the distribution 

or degree to which it is represented in the environment (local,  sub-regional, regional), the condition, and the 

sensitivity to change of each community mapped within the study area.  

 
Key steps for considering the relevant factors/attributes are: 
 

1. Part one - consider the number and magnitude of ecological values associated with or provided by a 
biological feature. 

2. Part two - determine the distribution and therefore degree to which it is restricted in the environment, 
the degree of representation (the degree to which a vegetation unit is represented by other 
communities outside of the study area), and potential rarity of this feature within local, sub-regional, 
and regional scales. 

3. Part three – consider the condition of the biological feature, and its inherent resilience to perturbation. 
 
Once determined, the combined consideration of parts one and two result in the determination of an initial 
significance rating. The inherent sensitivity or resilience of a feature to perturbation will tend to increase or 
decrease the likelihood of impact, as well as the consequences of the impact. In addition, the current condition 
of the feature at the time of consideration will have an influence on its significance. In order to incorporate 
sensitivity/resilience and locally known potential anthropogenic impacts into the resultant significance, it is 
proposed that for this study, a final “Resultant Local Significance rating” will be determined via part three of 
the framework and used to attribute an alternative and more locally measured significance to the biological 
features being assessed.  
 
In addition to the considering physical and biological condition of a feature; this final significance will 
incorporate some consideration of the inherent risks and potential consequences of development on this 
feature into the attributed resultant significance.  The result of this framework is that ultimately the final 
resultant local Significance will in turn provide a more measured guidance to management and mitigation as 
development is undertaken or continued. 
 

The local significance framework attributed to each riparian vegetation unit is initially and finally assigned to 

one of the following significance ratings (Table 3-1).   

Table 3-1: Ten tier “Significance Rating” scale adapted for this study  

(1) Very High (2) Moderate 

(3) High+ (4) Minor-Moderate 

(5) High (6) Minor + 

(7) Moderate-High (8) Minor 

(9) Moderate+  (10)  Low 
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It should be noted that this scale assumes the most common and widespread of the vegetation-types/habitats 

within a study area are considered to fall outside this scale such that the Low rating is attributed to vegetation 

of slightly elevated significance when compared to the remaining “common” vegetation units.  

3.3 GDE SENSITIVITY AND RISK MAPPING  

For the purpose of mapping the spatial distribution of risk within the study area, each community is attributed 
a risk rating. This process firstly involves providing an interpretation of the degree of sensitivity (or 
vulnerability) to hydrological change held by each community.  Secondly; using this degree of 
sensitivity/vulnerability; produce a rating of the risk that “measurable” impact/change to a community could 
result from a significant degree of hydrological change.  A significant degree of hydrological change may be in 

multiple forms, including:  

 a 2-5m drop (or more) in the average groundwater height within the alluvium immediately adjacent to 
features of value;  

 a discernible (statistically significant) reduction in catchment reporting to the river, and 

 a physical obstruction to river flow significantly changing flow patterns.  

A “measurable” impact is defined as detectable (beyond natural variability) changes to the health, composition 
and structure of riparian communities, brought about by changes to groundwater access. Natural impacts to 
vegetation as a result of changing water availability are common in arid riparian habitats of the Pilbara region. 
Such arid habitats exhibit extremes in climate and therefore local vegetation inherently possess numerous 
adaptive traits to facilitate their persistence. As a result, significant impacts are best defined as those changes 
which are able to be distinguished from the natural variability in effect at the locality. For this reason it is 
important to be able to distinguish anthropogenic impacts from the inherent degree of natural variation and 
associated riparian changes.  This baseline (or natural) riparian vegetation change is generally restricted to 
changes in health and at times structure, but less often leading to vegetation compositional changes.  As a 
result “measurable” impact is restricted to that level of riparian change which includes both health changes as 
well as at least one of either compositional (loss or addition of dominant species) or structural change in 
resident vegetation. 

Conceptually, a significant degree of hydrological change may be best viewed as a magnitude equal to or 
greater than that hydrological variability experienced naturally at least every 1 to 2 decades. However at this 
stage, the magnitude of hydrological change, or the definition of a “measurable” impact is not the important 
factor. What is most important to understand is that an interpretation of sensitivity has been combined with 
additional influential environmental factors to attribute a risk rating.  Thus; once the magnitude of potential 
hydrological change can be measured, the risk rating can be used as a factor by which to multiply the 
magnitude of hydrological change to in–turn give an idea of the potential size of the resulting ecological 
perturbation.  

To interpret this sensitivity and therefore attribute a final risk rating; the following factors are considered: 

(1) Water use strategy (i.e. obligate phreatophyte, facultative, etc.) and associated groundwater 
dependence associated; 

(2) Obligate phreatophyte age structure (maturity); 

(3) Obligate phreatophyte structural dominance; 

(4) Distribution within the bed profile;  

(5) Vegetation cover (i.e. stand density); 

(6) Proximity to surface water; and 

(7) Inherent Significance; broadly as a measure of degree of restriction, and magnitude of associated 
values. 
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Once all of these factors are considered a risk rating is attributed.  This rating is attributed from a 10 tier risk 
scale which is presented in Table 3-2.  In situations where, almost no risk was perceived to be present, a rating 
of Negligible was determined as the relevant rating to be attributed.  

Table 3-2: Ten tier “Risk Rating” scale adapted for this study  

(1) Very High (2) Moderate 

(3) High+ (4) Low-Moderate 

(5) High (6) Low+ 

(7) Moderate-High (8) Low 

(9) Moderate+  (10) Very Low  

The final step in the risk mapping process is to incorporate a consideration of the attributed significance rating 
of each community and also the determined condition of each, so that a final “Residual Risk Rating” which 
incorporates significance and condition can represent the overall perceived risk.   

 

3.4 LIMITATIONS OF THIS STUDY 

Overarching  

 For the most part the study area was easily accessed. 

 Despite the dry period which was felt in the Robe Valley from approximately 2010 climaxing in mid-2016, 

the 2016/2017 rainfall season (but including winter rainfall in 2016) was well above average. In fact; rainfall 
for the May 2016 to April 2017 period totalled approximately 830 mm, which is essentially twice the annual 

for that area (see Figure 3-2). While this 12 month period did include the significant winter rainfall received 
in 2016 (230 mm from May-July), the rainfall figures are still significant, and resulted in meaningful flows 

in both the Robe River and Jimmawurrada Creek.  As a result of the good rainfall received in the area, 
seasonal conditions were optimal for observing the full suite of flora species likely to inhabit the local 

riparian habitats. Base flow in the Robe River was anecdotally much reduced preceding (for at least 1-2 
years prior) and at the time of the first survey.  Rainfall/seasonal conditions and flowering/fruiting 

conditions were sub-optimal.  In addition; the recent dry period and remaining stress indicators in riparian 
canopies enabled collection of information on the spatial distribution of low to moderate degrees of recent 

hydrological stress within facultative phreatophytes across the study area.  

 The vast majority of the field work required for mapping the extent and distribution of riparian 
communities within Jimmawurrada Creek was successfully completed and reported upon herein. 

However; some of the planned outer reaches of Robe River and parts of the primary and secondary 
channels associated with tributaries on the more upstream end of the current Jimmawurrada Creek study 

area remain to be assessed with the methodology adopted in this study.  Only those information 
requirements needed in the short term have been completed and included in addendum to the Stage 1 

report.  Once all riparian areas of relevance to the robe Valley are assessed (Stage 2) they will be included 
into one report for the Robe Valley. This final report will utilise new high-resolution aerial photography to 

validate mapping boundaries within the complete study area.  

Desktop and Field Data Acquisition Tools 

 Size classes attributed to M. argentea populations are a visual estimate and potentially inaccurate in some 

cases. 
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 As previously experienced limitations in the correlation between NDVI cover anomalies and FPV & OPV 
were again apparent for the more mesic riparian communities.  This essentially determined that such 

communities (mainly the C1A and C1b vegetation type) were much harder to distinguish at a desktop level 
from that of more common mature Eucalyptus spp. FPV communities. In these instances; true colour aerial 

photo signatures and relatively comprehensive creek coverage was relied upon to minimise false negative 
recordings.  

Ground Truthing and Vegetation Mapping Field Work 

 The amount of standing water in the creek at the time of survey only restricted movement across creek in 
2 situations; consequently ground truthing traverse patterns were not hindered.  

 Not all species of interest were in optimal condition at the time of the survey.  For the most part key 
eucalypt species were not regularly fruiting/flowering at the time of survey.  This did hinder quick 

differentiation between riparian eucalypts, however, given that the study area was large, it was not 
feasible to differentiate between these species often enough in the field to provide meaningful 

differentiation at the scale of the mapping produced.  As a result high resolution aerial photo signatures 
of E. camaldulensis and E. victrix was inevitably the key tool for mapping the distribution patterns of these 

two key riparian eucalypt species.  However; some field data for ground-truthing aerial photo signatures 
was required, and where fruit was not available the following technique was used.  

 Where riparian eucalypt fruit/flowers were not available, hand lenses were used to determine the 

identification of the resident eucalypts within a number of representative patches of vegetation via leaf 
anatomy.  E. camaldulensis typically possesses true oil glands within the endoplasmic reticulum of its 

leaves, whereas E. victrix does not.  Combined with the distinctive differences in lateral vein architecture 
of the two species (broad/sparse and wavy in E. camaldulensis, and tight/uniform and straight in E. victrix) 

identifications were considered accurate on all occasions rather than potentially inaccurate in certain 
conditions without hand lens techniques.  

 Flora and vegetation data collected as part of this study came from a single phase of work and as such 
were not seasonally sampled. 

Post Field Work Vegetation Mapping Process 

 Data quantity and resolution was more than adequate for the scope of the targeted assessment. 

 Coverage was more than adequate for the scope of the targeted assessment. 

Mapping errors have been significantly minimised through extensive ground-truthing and 4-band aerial photo 

interpretations. The degree of ground-truthing effort conducted for the included groundwater dependent 

communities, and particularly the OPV communities, is such that the mapping is considered to be significantly 

more accurate than vegetation mapping typically undertaken within riparian areas. 
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Figure 3-2: Monthly rainfall totals at Pannawonica weather station for the 12 months preceding the survey.   
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4 RESULTS 

4.1 VEGETATION MAPPING 

Table 4-1 below presents the resultant vegetation types described as part of the GDE focused vegetation 

mapping process. A list of the associated species recorded in each is included in Appendix 2.  Representative 

photos of the riparian vegetation types mapped as part of this study are presented in Appendix 3. For each 

vegetation type mapped, multiple photos are provided in Appendix 3 to provide some indication of the degree 

of variation which was observed in each.   Maps presenting the resultant vegetation mapping for the complete 

suite of Jimmawurrada Creek vegetation types are presented in Figures 4-1 to 4-4.  These figures present the 

full degree of mapping detail resulting from stage 1 of the riparian mapping project within the Robe River  and 

Jimmawurrada Creek.  

4.1.1 Vegetation Coding 

As detailed in the methods, the same coding regime as Rio Tinto (2015) was attributed to vegetation types 

identified in this study. To help equate the resultant vegetation types to the most recent and relevant 

vegetation mapping in the Sub-region, the equivalent Astron (2015, 2016) and Biota (2012) vegetation code 

for each vegetation type in this addendum study is provided in Table 4-1. The original codes and the hierarchy 

of significance which they were defined to convey in Rio Tinto (2015) have been maintained as much as 

possible while still allowing them to reflect the compositional findings and resultant vegetation structure 

identified in the study area.  The most important differences between the coding of these two studies, while 

minor, relate to the C1AA end of the coding spectrum (communities with an overstorey dominated by obligate 

phreatophytes) and to the C4-C6 (differing shrublands) end of the coding spectrum.  In addition; codes relating 

to E. camaldulensis dominated woodlands/open-forests were required to be integrated due to their 

delineation in this study and absence in Rio Tinto (2015).  

4.2 GROUNDWATER DEPENDENT VEGETATION COMMUNITIES MAPPED 

Broadly speaking; as you move upstream within Jimmawurrada creek, and away from the Robe River 

confluence, while minimal and laterally restricted, the first 2 km of Jimmawurrada creek (the majority of the 

topographically confined stretch of the creek) still possesses the lower significance, C1b coded OPV community 

of the Robe River (along with some C1A coded OPV at the mouth).  By the 2.5 km mark, OPV communities are 

essentially absent, and while the E. camaldulensis and E. victrix dominated Woodland/Open forest 

communities of the Robe River still remain, they are less substantial in extent and becoming more ephemeral 

in nature as Jimmawurrada creek enters Bungaroo valley.  As Jimmawurrada creek enters the valley, it also 

leaves the topographical confinement of the Mesa J range where it dissects finer valley sediments and is 

dominated by much smaller scale FPV riparian communities, less mesic alluvial conditions and apparently 

intensified grazing regimes.  From the ~3 km mark the eucalypt dominated FPV communities of the Robe River 

transition to smaller but similar Eucalyptus spp.(E. camaldulensis and E. victrix) dominated communities with 

less mesic understorey assemblages reflective of the more ephemeral flow regimes, local grazing pressures 

and finer sediments. This story is replicated as you continue upstream through areas where the creek switches, 

in stretches, from more braided profiles to a relatively confined single channel, but where the riparian 

vegetation continues to be dominated by smaller scale eucalypt dominated creekline communities.   
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As part of the vegetation mapping process, six key types of groundwater dependent vegetation were identified. 
Listed in order of relative hydrological sensitivity, these are: 

1. OPV-A:     Vegetation dominated by mature Obligate Phreatophytes  

2. OPV-B:     Vegetation co-dominated by mature Obligate Phreatophytes 

3. OPV-C:     Vegetation co-dominated by immature Obligate Phreatophytes 

4. FPV-A:   Vegetation dominated by Eucalyptus camaldulensis (the most hydrologically sensitive local 
Facultative Phreatophyte) and at times supporting Sesbania formosa 

5. FPV-B:     Vegetation co-dominated by Eucalyptus camaldulensis  

6. FPV-C:    Vegetation dominated by Eucalyptus victrix (the second most hydrologically sensitive local 
Facultative phreatophyte) 

These GDE types are conceptual and generally relevant to the local Pilbara environment; however the 
structural concepts and physiological scales which they describe can be applied more widely.  It should be 
noted that the applied differentiation (i.e. A, B, and C) within each accepted hydrological strategy (i.e. Obligate, 
Facultative etc.), nor the application of water use strategy terminology to vegetation assemblages is not widely 
known or accepted.  However; the varying degrees of groundwater availability inferred by the degrees of 
phreatophyte structural dominance (and maturity) which they intend to classify, are entirely relevant and a 
useful way of classifying groundwater dependence among vegetation types.     
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Table 4-1: Vegetation descriptions and GDE summary info for all riparian vegetation types mapped in the study area. 

Veg Code 
GDE / 

Community 
Summary Info 

GDE 
Type 

Vegetation Description Distribution Condition 

Equivalent 
Astron 2015 
and 2016, and 
Biota 2012 
Code  

 
 

C1A 
 

(only present at 
the confluence 
with the Robe) 

Mature MA and 
EC dominated 
Open forest to 
Low Woodland  

OPV-B 

Tree Strata: Melaleuca argentea and Eucalyptus camaldulensis subsp. 
refulgens (plus scattered Sesbania formosa) Low open forest (to woodland 
in places), over 

Consistently fringing low 
flow channels or 
scattered around moist 
alluvial features where 
groundwater appeared 
shallow  

Excellent to 
Very Good 

Similar to: 
EcMaCvCspp 

(Astron 2015)  
or   

MaEcCv  (Astron 
2016) 

Shrub Strata: Melaleuca argentea, Petalostylis labicheoides, Acacia 
trachycarpa, Acacia ampliceps and Melaleuca glomerata open shrubland 
(to shrubland in places), over 

Lower Strata:  Scattered sedges/shrubs of Cyperus vaginatus, Stemodia 
grossa and at times; *Cenchrus ciliaris, *Cenchrus setiger, *Setaria 
verticillata very open tussock grassland. 

C1b 

Semi-Mature 
MA and EC 

dominated Low 
Woodland                 
Discharge 

established 
community 

within 
Jimmawurrada 

creek  

OPV-C 

Tree Strata:  Melaleuca argentea, Eucalyptus camaldulensis subsp. 
refulgens variable low woodland (to low open woodland) (also includes low 
open forests of M. argentea & E. camaldulensis saplings fringing pools and 
channels), over; Scattered along low flow 

or secondary  channels 
of Jimmawurrada Creek, 
including some high flow 
channels 

Very Good 

Similar to:  
EcMaCvCspp  (A

stron 2015)  
or   

similar to 
MaEcCv  (Astron 

2016) 

Shrub Strata:  Melaleuca argentea, Petalostylis labicheoides, Acacia 
trachycarpa, and Melaleuca glomerata variable open shrubland to 
shrubland, over; 

Lower Strata:  Cyperus vaginatus scattered sedges, over Stemodia grossa 
scattered low shrubs. 

C1bb 

Semi-Mature 
MA and EC 

dominated Low 
Woodland                             
Baseline 

community; 
some discharge 

influence  

OPV-C Veg description equal to C1b (above) 

Located along a small 
stretch of the low flow 
channel at the mouth of 
Jimmawurrada creek 
with its confluence with 
the Robe River  

Very Good 

Similar to:  
EcMaCvCspp  (A

stron 2015)  
or   

similar to 
MaEcCv  (Astron 

2016) 
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Veg Code 
GDE / 

Community 
Summary Info 

GDE 
Type 

Vegetation Description Distribution Condition 

Equivalent 
Astron 2015 
and 2016, and 
Biota 2012 
Code  

C2A 
 EC dominated 

Open Forest 
FPV-A 

Tree Strata: Eucalyptus camaldulensis subsp. refulgens open forest (to low 
open forest with scattered Eucalyptus victrix and at times Sesbania 
formosa), over; 

Consistently scattered 
along low flow channels, 
secondary channels and 
terrace features of the 
terminal (downstream) 
stretches of 
Jimmawurrada creek 

Very Good 
to Good 

Similar to:  
EcCv (Astron 

2015)  
or   

EcEvAtrApyPlTw  
(Astron 2016) 

Shrub Strata: Petalostylis labicheoides, Acacia trachycarpa, Melaleuca 
glomerata and Acacia ampliceps tall shrubland (to tall open shrubland in 
places), over; 

Lower Strata: Cyperus vaginatus scattered sedges and in places *Cenchrus 
ciliaris, *Cenchrus setiger, *Setaria verticillata very open tussock grassland. 

 

C2AA-Cr 

EC dominated 
woodland to 
open forest - 

Creek 

FPV-A 

Tree Strata: E. camaldulensis woodland to open forest (with scattered to 
isolated Sesbania formosa low trees in mesic areas), over; 

Scattered along low flow 
channels, secondary 
channels and terrace 

features of 
Jimmawurrada Creek in 
the moister reaches of 
Jimmawurrada Creek 

Poor 
Similar to: 

EcEvMgCYPvCEc 
(Biota 2012) 

C
2

A
-C

r 

Shrub Strata: Mixed tall open shrubland (to shrubland in places) of Acacia 
trachycarpa, Melaleuca glomerata, M. bracteata, and Gossypium robinsonii 
(with scattered Ficus aculeata, Phyllanthus baccatus and Phoenix 
dactylifera in more mesic zones; outer areas often dominated by Acacia 
colei), over; 

Lower Strata: Variable understorey of C. vaginatus open sedgeland, patchy 
*Cenchrus ciliaris & *C. setiger open tussock grassland, over Triodia 
epactia/T. longiceps/T. angusta scattered hummock grasses, (with low lying 
wet areas typically dominated by Typha domingensis and other emergent 
macrophytes). 

C2A-Cr 

EC dominated 
woodland to 
open forest - 

Creek 

FPV-A 

Tree Strata: E. camaldulensis woodland to open forest, over; 

Consistently scattered 
along low flow channels, 
secondary channels and 
terrace features of 
Jimmawurrada Creek 

Poor 
Similar to: 

EcEvMgCYPvCEc 
(Biota 2012) 

Shrub Strata: Mixed tall open shrubland (to shrubland in places) of Acacia 
trachycarpa, Melaleuca glomerata, A. bivenosa, and Gossypium robinsonii 
(with outer patches often dominated by A. colei), over; 

Lower Strata: Variable understorey of Cyperus vaginatus very open 
sedgeland, over patchy *Cenchrus ciliaris & *C. setiger open tussock 
grassland, over Triodia epactia/T. longiceps/T. angusta scattered hummock 
grasses. 
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Veg Code 
GDE / 

Community 
Summary Info 

GDE 
Type 

Vegetation Description Distribution Condition 

Equivalent 
Astron 2015 
and 2016, and 
Biota 2012 
Code  

C2A-SW 

EC dominated 
woodland/Mesi

c open 
shrubland 

FPV-A 

Tree Strata: Eucalyptus camaldulensis woodland (generally dominated by 
relatively young to semi-mature individuals - to open forest in places), over; 

Scattered patches 
occurring in low lying 
areas within the large 
Sump/Wetland zone 
present on the southern 
floodplain of Bungaroo 
Creek   

Very Good 
Similar to: 

Wetland-Mosiac 
(Biota 2012) 

Shrub Strata: Mixed shrubland to open shrubland of Acacia sclerosperma, 
Melaleuca glomerata and Melaleuca bracteata (Acacia ampliceps), over; 

Lower Strata: Triodia angusta/Triodia longiceps very open hummock 
grassland, over Cyperus vaginatus very open sedgeland. 

C2B 
EC & EV co-
dominated 

Open Forest 

FPV-B 

Tree Strata: Eucalyptus camaldulensis subsp. refulgens, E. victrix open 
forest (to woodland in places), over; 

Scattered throughout 
the bed, but often along 
secondary channels and 
banks of the terminal 
reaches of 
Jimmawurrada Creek 
including high flow 
channels 

Good to 
Poor 

Similar to: 
EcEvCspp  (Astr

on 2015)  
or  

EcEvAtrApyPlTw  
(Astron 2016) 

Shrub Strata: Acacia trachycarpa, Petalostylis labicheoides and Melaleuca 
glomerata tall open shrubland (to tall shrubland in places), over; 

Lower Strata: *Cenchrus ciliaris, *Cenchrus setiger (*Setaria verticillata) 
very open (to open) tussock grassland with scattered sedges of Cyperus 
vaginatus. 

C
2

B
-C

r 

C2BB-Cr 

EC & EV 
dominated 
woodland - 

Creek 

FPV-B 

Tree Strata: Eucalyptus victrix and E. camaldulensis woodland (to open 
forest in places; with isolated Sesbania formosa low trees in mesic areas), 
over; 

Scattered throughout 
the bed, but often along 
secondary channels and 
banks, and high flow 
channels of the moister 
reaches of 
Jimmawurrada Creek 

Poor to Very 
Poor 

Similar to: 
EcEvMgCYPvCEc 

(Biota 2012) 

Shrub Strata: Mixed tall open shrubland of Acacia trachycarpa, Acacia 
colei, Gossypium robinsonii, Melaleuca glomerata (M. bracteata), (with 
isolated Ficus aculeata, Phyllanthus baccatus and Phoenix dactylifera in 
more mesic zones), over; 

Lower Strata: Variable understorey of *Cenchrus ciliaris open tussock 
grassland (to tussock grassland), and patchy Cyperus vaginatus open 
sedgeland, with T. epactia/T. longiceps/T. angusta scattered hummock 
grasses (with low lying wet areas typically dominated by Typha domingensis 
and other emergent macrophytes). 

C2B-Cr 

EC & EV 
dominated 
woodland - 

Creek 

FPV-B 

Tree Strata: Eucalyptus victrix and E. camaldulensis woodland (to open 
forest in places), over; 

Scattered throughout 
the bed, but often along 
secondary channels and 
banks, and high flow 
channels of 
Jimmawurrada Creek 

Poor 
Similar to: 

EcEvMgCYPvCEc 
(Biota 2012) 

Shrub Strata: Mixed scattered to tall open shrubland of Acacia trachycarpa, 
Acacia colei, Gossypium robinsonii, Acacia bivenosa, and Melaleuca 
glomerata, over; 
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Veg Code 
GDE / 

Community 
Summary Info 

GDE 
Type 

Vegetation Description Distribution Condition 

Equivalent 
Astron 2015 
and 2016, and 
Biota 2012 
Code  

Lower Strata: Variable understorey of *Cenchrus ciliaris open tussock 
grassland (to tussock grassland), and patchy Cyperus vaginatus very open 
sedgeland, with Triodia epactia/T. longiceps/T. angusta scattered 
hummock grasses. 

C2A-B 
EC dominated 

Woodlands 
FPV-A 

Tree Strata: Eucalyptus camaldulensis subsp. refulgens woodland (to open 
forest in places), over; 

Scattered throughout 
the bed, but often along 
secondary channels and 
banks of the terminal 
reaches of 
Jimmawurrada Creek 

Good 

Similar to: 
EcCv  (Astron 

2015)  
or  

EcEvAtrApyPlTw  
(Astron 2016) 

Shrub Strata: Acacia trachycarpa, Petalostylis labicheoides (Acacia pyrifolia, 
Gossypium robinsonii) tall open shrubland (plus Melaleuca glomerata in 
some areas), over; 

Lower Strata: *Cenchrus ciliaris, *Cenchrus setiger very open (to open) 
tussock grassland (plus scattered Cyperus vaginatus and Stemodia grossa 
and at times very open hummock grassland of Triodia epactia & T. 
wiseana). 

C2B-B 
EC & EV co-
dominated 
Woodland 

FPV-B 

Tree Strata: Eucalyptus camaldulensis subsp. refulgens, Eucalyptus victrix 
woodland (to low woodland), over; Scattered throughout 

the bed, often along 
secondary channels and 
banks of the terminal 
reaches of 
Jimmawurrada Creek, 
including some minor 
tributaries & high flow 
channels 

Good to 
Poor 

Similar to: 
EcEvCspp 

(Astron 2015)  
or  

EcEvAtrApyPlTw  
(Astron 2016*) 

Shrub Strata: Acacia trachycarpa, Petalostylis labicheoides (Acacia pyrifolia, 
Gossypium robinsonii) tall open shrubland (plus Melaleuca glomerata in 
some areas), over; 

Lower Strata: *Cenchrus ciliaris, *Cenchrus setiger very open (to open) 
tussock grassland (plus scattered Cyperus vaginatus and Stemodia grossa 
and at times very open hummock grassland of Triodia epactia & T. 
wiseana). 

C2C 
EV Dominated 

Woodland 
FPV-C 

Tree Strata: Eucalyptus victrix woodland (to low woodland with scattered 
E. camaldulensis), over; 

Scattered throughout 
the bed, often along 
secondary channels and 
banks of the terminal 
reaches of 
Jimmawurrada Creek, 
including some minor 
tributaries & high flow 
channels 

Good to 
Poor 

Similar to: 
EvMgCv (Astron 

2015)  
or  

EvAtrTwCspp 
(Astron 2016) 

Shrub Strata: Acacia trachycarpa, Petalostylis labicheoides (Acacia 
pyrifolia) tall open shrubland (to scattered tall shrubs in places), over; 

Lower Strata: *Cenchrus ciliaris, *Cenchrus setiger very open (to open) 
tussock grassland (and at times very open hummock grassland of Triodia 
epactia & T. wiseana). 
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Veg Code 
GDE / 

Community 
Summary Info 

GDE 
Type 

Vegetation Description Distribution Condition 

Equivalent 
Astron 2015 
and 2016, and 
Biota 2012 
Code  

C2C-Cr 
EV dominated 

Low Woodland - 
Creek 

FPV-C 

Tree Strata: Eucalyptus victrix low woodland (to low open woodland), over; 
Scattered throughout 
the bed, often along 
secondary channels and 
banks of Jimmawurrada 
Creek, including some 
minor tributaries 

Poor to Very 
Poor 

Similar to: 
EcEvMgCYPvCEc 

(Biota 2012) 

Shrub Strata: Acacia trachycarpa, A. bivenosa and A. colei scattered tall 
shrubs (to tall open shrubland), over; 

Lower Strata: *Cenchrus ciliaris tussock grassland (with patches of Cyperus 
vaginatus very open sedgeland), over Triodia longiceps and Triodia epactia 
scattered hummock grasses (to open hummock grassland). 

C2C-SW1 
EV dominated 

Woodland/Mesi
c Shrubland 

FPV-C 

Tree Strata: Eucalyptus victrix woodland (generally dominated by relatively 
young individuals - to low woodland), over; 

Scattered patches 
occurring in low lying 
areas within the large 
Sump/Wetland zone 
present on the south 
floodplain of Bungaroo 
creek    

Very Good 
Similar to: 

Wetland-Mosiac 
(Biota 2012) 

Shrub Strata: Mixed shrubland to open shrubland of Acacia sclerosperma, 
Melaleuca glomerata, M. bracteata and Acacia colei, over; 

Lower Strata: Triodia angusta/Triodia longiceps very open hummock 
grassland. 

C2C-SW2 

EV & CH 
dominated 
Woodland/ 
Mesic open 
shrubland 

FPV-C 

Tree Strata: Eucalyptus victrix & Corymbia hamersleyana low open 
woodland (to low woodland in places), over; Fringing patches 

(ecotonal communities) 
occurring surrounding 
C2A and C2C 
communities within the 
Sump/Wetland area 

Good to 
Very Good 

Similar to: 
Wetland-Mosiac 

(Biota 2012) 

Shrub Strata: Acacia trachycarpa, A. bivenosa and A. colei and A. 
sclerosperma tall open shrubland, over; 

Lower Strata: Triodia longiceps and Triodia angusta open hummock 
grassland (to very open hummock grassland). 

C3A 
EC & EV co-
dominated 

Open woodland 
FPV-B 

Tree Strata: Eucalyptus camaldulensis subsp. refulgens, Eucalyptus victrix 
open woodland (to scattered trees in places), over; 

Scattered throughout 
the drier, often elevated 
sections of the terminal 
stretches of 
Jimmawurrada creek and 
associated tributaries 

Good to 
Poor 

Similar to: 
EcEvCspp (Astro

n 2015)  
or  

similar to 
EcEvAtrApyPlTw  
(Astron 2016*) 

Shrub Strata: Acacia trachycarpa, Petalostylis labicheoides (Acacia 
pyrifolia) tall shrubland (to tall open shrubland), over; 

Lower Strata: Gravel beds at times colonised by *Cenchrus ciliaris, 
*Cenchrus setiger very open (to open) tussock grassland (at times including 
a very open hummock grassland of Triodia epactia & T. wiseana). 



Robe Valley Project                                                                                                                                                           Targeted Riparian Vegetation Survey – Stage 1 Addendum – Jimmawurrada Creek Assessment 

22 

Veg Code 
GDE / 

Community 
Summary Info 

GDE 
Type 

Vegetation Description Distribution Condition 

Equivalent 
Astron 2015 
and 2016, and 
Biota 2012 
Code  

C3B 
EV Dominated 

Open Woodland 
FPV-C 

Tree Strata: Eucalyptus victrix low open woodland (to scattered trees in 
places), over; 

Scattered throughout 
the drier, often elevated 
sections of the terminal 
stretches of 
Jimmawurrada Creek     

Good 

Similar to: 
EvMgCv (Astron 

2015)  
or  

EvAtrTwCspp 
(Astron 2016) 

Shrub Strata: Acacia trachycarpa, Petalostylis labicheoides (Acacia 
pyrifolia) tall shrubland (to tall open shrubland), over; 

Lower Strata: Gravel beds at times colonised by *Cenchrus ciliaris, 
*Cenchrus setiger very open (to open) tussock grassland (at times including 
a very open hummock grassland of Triodia epactia & T. wiseana). 

C3B-Cr 

EV & CH 
dominated Low 
Open Woodland 

- Creek 

FPV-C 

Tree Strata: Eucalyptus victrix, Corymbia hamersleyana low open woodland 
(to woodland in places), over; Scattered throughout 

the drier, often elevated 
sections and floodplain 
zones of Jimmawurrada 
Creek 

Poor to 
Good 

Similar to: 
EcEvMgCYPvCEc 

(Biota 2012) 

Shrub Strata: Gossypium robinsonii, Acacia colei, A. sclerosperma, 
Petalostylis labicheoides open shrubland (to tall open scrub in places), over; 

Lower Strata: *Cenchrus ciliaris open tussock grassland, over variable open 
hummock grassland of Triodia epactia, T. wiseana, and T. angusta. 

C3C-Cr 

CH scattered 
low trees/ 

Variable Open 
Shrubland 

FPV-C 

Tree Strata: Corymbia hamersleyana scattered low trees (to low open 
woodland in places; at times with scattered Eucalyptus victrix), over; 

Scattered throughout 
areas fringing the outer 
high flow channels and 
occurring on elevated 
sections and floodplain 
zones of Jimmawurrada 
Creek 

Good 
Similar to: 

EcEvMgCYPvCEc 
(Biota 2012) 

Shrub Strata: Variable open shrubland (to scattered shrubs) of Acacia 
trachycarpa, A. sclerosperma, A. bivenosa, and A. synchronicia, over; 

Lower Strata: Variable understorey; open hummock grassland of T. 
epactia/T. longiceps/T. angusta (and mixes), with patches of *Cenchrus 
ciliaris & *C. setiger very open tussock grassland. 

C4 Shrublands 

V
ad

o
p

h
yt

ic
 

Tree Strata: N/A 
Scattered throughout 
the terminal stretches of 
Jimmawurrada Creek on 
terrace zones; often 
associated with 
periodically scoured bed 
formations  

Good to 
Very Good 

Similar to: 
AtrEs & AtTeCc 
(Astron 2015)  

or  
AtrPl (Astron 

2016) 

Shrub Strata: Acacia trachycarpa, Petalostylis labicheoides (Acacia 
pyrifolia) tall shrubland (to tall open shrubland), over; 

Lower Strata: Gravel beds generally dominated by scattered mixed grasses 
and herbs; but at times colonised by *Cenchrus ciliaris, *C. setiger very 
open (to open) tussock grassland and Triodia epactia very open hummock 
grassland. 
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Veg Code 
GDE / 

Community 
Summary Info 

GDE 
Type 

Vegetation Description Distribution Condition 

Equivalent 
Astron 2015 
and 2016, and 
Biota 2012 
Code  

C5 
Beds with 
minimal 

vegetation 

V
ad

o
p

h
yt

ic
 

Tree Strata: Expansive open gravel beds with isolated trees, over; Scour zones present 
throughout the terminal 
stretches of 
Jimmawurrada Creek; in 
preferential flow zones 
where scouring is high 

Excellent 

Similar to: 
AtrEs  (Astron 

2015)  
or  

Es (Astron 2016) 

Shrub Strata: Isolated to scattered tall shrubs of Acacia trachycarpa, 
Petalostylis labicheoides, over; 

Lower Strata: Variable; Scattered herbs of Euphorbia schultzii. 

C6 Shrublands 

V
ad

o
p

h
yt

ic
 /

 X
e

ro
p

h
yt

ic
 

Tree Strata: N/A 

Distributed throughout 
the terminal stretches of 
Jimmawurrada Creek on 
the terrace and high flow 
channel zones 

Good to 
Very Good 

Similar to: 
AtTeCc  & 

ChAsppTwTe 
(Astron 2015) 

or 
ChAsppGOrGsp

pPlSsTeTw  &  
ChPlAbGOrTw 
(Astron 2016) 

Shrub Strata: Variable; tall shrubland (to tall open shrubland) of Acacia 
trachycarpa, A. pyrifolia & Petalostylis labicheoides (dominating riparian 
fringes); A. bivenosa, A. inaequilatera, A. synchronicia & A. ancistrocarpa 
with scattered Corymbia hamersleyana low trees (dominating terraces), 
over; 

Lower Strata: Variable grasslands: *Cenchrus ciliaris, *Cenchrus setiger 
open tussock grassland and Triodia epactia (T. wiseana) very open 
hummock grassland (fringing riparian zones); T. wiseana (T. epactia) open 
hummock grassland (on terraces). 

C7-SW 
Mesic Tall open 

scrub/ 
Scattered trees FP

V
-C

 

Tree Strata: Eucalyptus victrix, E. camaldulensis and Corymbia 
hamersleyana scattered low trees (to low open woodland in places), over; 

Fringing shrublands  
occurring surrounding 
and intermingling with 
C2A and C2C 
communities within the 
Sump/Wetland area, 
often where clay levels 
are high and ponding is 
more persistent 

Very Good 
Similar to: 

Wetland-Mosiac 
(Biota 2012) 

Shrub Strata: Melaleuca bracteata, Acacia ampliceps, M. glomerata (A. 
sclerosperma) tall open scrub (to tall closed scrub or tall shrubland), over; 

Lower Strata: Cyperus vaginatus scattered sedges over Triodia 
angusta/Triodia longiceps scattered hummock grasses (to very open 
hummock grassland). 

CL-SW 
Mixed open 

shrublands on 
clay pans 

V
ad

o
p

h
yt

ic
 

Tree Strata:  N/A (Clay Pan Habitats) 

Clay pan habitats often 
occurring in low lying 
clay rich habitats  within 
the Sump/Wetland area 

Good to 
Very Good 

Similar to: 
Wetland-Mosaic 

(Biota 2012) 

Shrub Strata: Mixed open shrublands (Acacia sclerosperma, Melaleuca 
glomerata, Acacia bivenosa, A. colei), over; 

Lower Strata: Very open hummock grasslands of Triodia longiceps/Triodia 
angusta on open clay sumps.  These areas often include populations of the 
Priority species Eragrostis surreyana (P2). 
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Veg Code 
GDE / 

Community 
Summary Info 

GDE 
Type 

Vegetation Description Distribution Condition 

Equivalent 
Astron 2015 
and 2016, and 
Biota 2012 
Code  

F1 

C.H. Scattered 
trees/T. 
wiseana 

Hummock 
grassland 

V
ad

o
p

h
yt

ic
 

Tree Strata: Corymbia hamersleyana scattered low trees, over; 

Scattered throughout 
floodplain habitats and 
outer riparian margins of 
Jimmawurrada Creek 

Good to 
Very Good 

* 
ChAspp.Tw 

(Biota 2012) 
Shrub Strata: Acacia spp. scattered shrubs, over; 

Lower Strata: Triodia wiseana hummock grassland. 

F2 
A. synchronicia 

Tall  open 
shrubland. 

V
ad

o
p

h
yt

ic
 

Tree Strata: - Scattered throughout 
floodplain habitats and 
outer riparian margins of 
Jimmawurrada Creek; 
often where clay-loam 
substrates are prevalent. 

Good to 
Poor 

* 
AsyTeCEs (Biota 

2012) 
Shrub Strata: Acacia synchronicia tall open shrubland, over; 

Lower Strata: Triodia epactia hummock grassland over *Cenchrus setiger 
open tussock grassland. 

F3 
A. xiphophylla 

low open 
woodland 

V
ad

o
p

h
yt

ic
 

Tree Strata: - 
Scattered in stony plain 
habitats where substrate 
conditions are atypical 
and often clay rich.   

Excellent to 
Very Good 

* 
AxTe (Biota 

2012) 
Shrub Strata: Acacia xiphophylla low open woodland, over; 

Lower Strata: Triodia epactia open hummock grassland. 

F4 

C.H. Scattered 
trees/T. epactia 

Hummock 
grassland V

ad
o

p
h

yt
ic

 

Tree Strata: Corymbia hamersleyana scattered trees, over; 
Scattered shrublands 
fringing floodplain zones 
and areas where 
tributaries and adjacent 
flow zones meet 
floodplains of 
Jimmawurrada creek 

Very Good 
* 

ChAiTe (Biota 
2012) 

Shrub Strata: Acacia inaequilatera scattered tall shrubs, over; 

Lower Strata: Triodia epactia hummock grassland. 

F5 

Acacia spp. Tall 
Shrubland/T. 

epactia 
Hummock 
grassland 

V
ad

o
p

h
yt

ic
 

Tree Strata: Corymbia hamersleyana scattered trees, over; 
Scattered shrublands 
fringing floodplain zones 
and outer margins of 
adjacent tributaries of 
Jimmawurrada creek 

Very Good 
* 

ChAsyAbTe 
(Biota 2012) 

Shrub Strata: Acacia synchronicia, A. bivenosa tall shrubland, over; 

Lower Strata: Triodia epactia hummock grassland. 
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Veg Code 
GDE / 

Community 
Summary Info 

GDE 
Type 

Vegetation Description Distribution Condition 

Equivalent 
Astron 2015 
and 2016, and 
Biota 2012 
Code  

F6 

Acacia spp. 
open 

shrublands/T. 
epactia 

hummock 
grassland 

V
ad

o
p

h
yt

ic
 Tree Strata: - Scattered shrublands 

fringing moist floodplain 
zones and outer margins 
of adjacent tributaries of 
Jimmawurrada creek 

Excellent to 
Very Good 

* 
AsclAsyTe 

(Biota 2012) 
Shrub Strata: Acacia sclerosperma, A. synchronicia open shrubland, over; 

Lower Strata: Triodia epactia hummock grassland. 

H1 

EL Scattered 
Trees/T. 
wiseana 

hummock 
grassland 

V
ad

o
p

h
yt

ic
 Tree Strata: Eucalyptus leucophloia scattered low trees, over;  Scattered in areas 

where hillslope habitats 
are adjacent to creek 
habitats of 
Jimmawurrada Creek. 

Excellent 
* 

ElAiAbTw (Biota 
2012) 

Shrub Strata: Acacia inaequilatera, A. bivenosa scattered tall shrubs, over; 

Lower Strata: Triodia wiseana hummock grassland. 

HD 

Highly 
Disturbed 
Ground - 
Cleared 

- 

Tree Strata: - 

- 
Completely 
Degraded 

N/A Shrub Strata:  - 

Lower Strata:  - 

Equivalent codes from:  (1) Astron Environmental Services Pty Ltd. (2015). Middle Robe and East Deepdale Level 2 Vegetation and Flora Assessment.  (2) Astron Environmental Services Pty 
Ltd. (2016). Mesa H flora level 2 flora and vegetation survey, May 2016. (3) Biota, Environmental Sciences (2012). Greater Bungaroo Flora and Vegetation Survey. 

* Denotes that vegetation descriptions and codes were applied directly from Biota (2012) (i.e. were exactly equivalent), as units broadly related to fringing communities to the core riparian 

zone.
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Figure 4-1: Overview map with the layout of the 3 maps showing the results of the Jimmawurrada Creek riparian vegetation mapping project. 
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Figure 4-2: Results of the riparian vegetation mapping of Jimmawurrada Creek; Map 1 of 3 
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Figure 4-3: Results of the riparian vegetation mapping of Jimmawurrada Creek; Map 2 of 3 



Robe Valley Project                                                                                                                                                            Targeted Riparian Vegetation Survey – Stage 1 Addendum – Jimmawurrada Creek Assessment 

29 

 

Figure 4-4: Results of the riparian vegetation mapping of Jimmawurrada Creek; Map 3 of 3 
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4.3 SIGNIFICANCE OF THE RIPARIAN VEGETATION COMMUNITIES IN THE STUDY AREA  

The large distances traversed during the field survey enabled a relatively comprehensive understanding 

of the structure, composition and distribution of key riparian communities throughout the study area.  

Through this process a thorough appreciation of the ecological values and significance held by vegetation 

communities within Jimmawurrada Creek was also attained.  From this combined experience a number 

of communities of note, significance or elevated hydrological sensitivity were identified.  

While some stretches of Jimmawurrada Creek were observed to possess a series of ephemeral pools with 

increased persistence, these intermittent pools were very small scale features and were observed 

upstream and beyond the modelled influence of the Mesa H proposal; from the 12km (from the Robe 

River Confluence) mark onwards upstream. Due to the fact that strictly intermittent, ephemeral pools (no 

permanent or semi-permanent pools), have been identified along the 12 km section of Jimmawurrada 

Creek nearest to Mesa J, the predicted drawdown will not have a direct impact to these intermittent 

pools; these pools are broadly surface water driven. Furthermore; ephemeral pool representations 

present on Jimmawurrada creek were observed to be substantially degraded due to grazing pressures 

present in the broader valley. While similar grazing pressures may be present on the Robe River, the 

abundance of semi-permanent (and permanent) water features on the Robe River in combination with 

the River’s broader extent and gravel dominated substrates determines that pool habitats on the Robe 

River maintain significantly better condition. While small-scale, potentially semi-permanent water 

features were noted and recorded in upstream parts of the study area; subsequent visits later in the year 

(as part of other work) confirmed they had dried up, and so were not noted as part of the riparian 

vegetation mapping process.  In all cases such areas were deemed unlikely to consistently hold water and 

were suffering from reduced mesic species diversity, weed infestation, minor erosion, and the general 

effects of significant trampling and grazing. For these reasons, unlike the pool features mapped on the 

Robe River, the mesic areas on Jimmawurrada creek were not deemed to be relevant for or significant 

enough to be mapped.  At the time of survey and generally as a result of the well above average wet 

season of 2016/2017; Jimmawurrada Creek was showing good signs of recovery (mainly in the canopies 

of riparian trees) from the significant dry period noted within the Robe River mapping component (Rio 

Tinto 2018b) to culminate in 2016. Despite this observed canopy recovery; drought-induced canopy 

decline evidence in the form of overstorey sections maintaining substantial numbers of dead branches 

were still evident among the new growth.  

The physical characteristics of the study area in comparison to the Robe River (creekline as opposed to 

riverine habitats), changed significantly once Jimmawurrada creek was no longer confined by the range 

features (forming a gorge like feature adjacent to Mesa J) which also constrict the Robe River in this 

locality. Despite this, the first 3-4 km of Jimmawurrada creek (extending from the confluence) is still tightly 

confined by these features and as such many of the vegetation units mapped within the Robe River 

continued through this area. Once within Bungaroo valley, the substrates of Jimmawurrada Creek are 

instead dominated by fine sediments, and as a result the supported shrub and understorey assemblages 

changed as well. As a result new creekline vegetation units were mapped for similar overstorey structures 

and assemblages mapped along the Robe.  These units tried to follow the coding of the Robe River units 

but in this case with the “Cr” (creekline) tag added.  For this reason the “Cr” coded units generally 

possessed a similar significance rating as their broadly equivalent Robe river relatives. However in the 

case of the creekline units, the relevant significance of each was diminished due to the significant grazing 

pressures they exhibited.  Of the Creekline units the most significant were represented by the C2AA-Cr 
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unit which was attributed a “Moderate” significance rating.  The majority of the more structurally dense 

riparian communities on Jimmawurrada Creek were attributed a Minor-Moderate significance rating.   

A Sump/Wetland type mosaic of communities was recorded in the south east of the study area and 

relevant units associated with this community were attributed the “SW” coding tag.  This area possesses 

a mosaic of several vegetation sub-associations restricted to a large soak type feature which lies 

approximately 7 km south east of the Mesa H development envelope. The area possesses various 

combinations of open Eucalyptus victrix/E. camaldulensis forest/woodland, Melaleuca bracteata/M. 

glomerata and Acacia ampliceps/A. sclerosperma tall shrubland to tall open scrub and Triodia longiceps 

and T. angusta hummock grasslands. 

Five separate communities were mapped in relation to Sump/Wetland area.  The C7-SW (scrub 

community) and C2A-SW (woodland/open-forest community) were both attributed a Moderate-High 

significance rating due to the highly restricted nature of such habitats and associations within the Pilbara. 

Of particular note was the C7-SW Open-scrub community dominated by mesic shrub species such as 

Melaleuca bracteata and Acacia ampliceps.  This community is unusual and very rare outside of 

riverine/creekline environments.  The communities present in this Sump/wetland area suggest that either 

the broader groundwater table, or a perched aquifer on a clay lens is providing consistently shallow 

groundwater access in this area. 

While some representations of the significant C1B coded community (attributed a Moderate-High 

significance rating) was mapped to occur in the first 2-3 km of Jimmawurrada Creek, it seems reasonably 

clear from surveys conducted by Trudgen (1991) (pre-discharge at Mesa J) that these communities have 

established as a result of the surplus water discharge (augmenting resident phreatophytic vegetation) 

which has been introduced to this section of Jimmawurrada Creek for approximately 15 years.  Prior to 

surplus mine water discharge and the construction of the Mesa J rail line (which intersects the original 

confluence point of Jimmawurrada Creek with the Robe River), a baseline flora and vegetation survey was 

conducted by Trudgen (1991). This survey stated that with respect to the flowlines of Jimmawurrada 

Creek, near the Robe River there was a woodland of Eucalyptus camaldulensis with occasional Melaleuca 

argentea scattered within, but that the remainder was free of obligate phreatophytes.  

Data gathered within the vegetation on Jimmawurrada Creek along the first 2 km suggested that the age 

structure within Obligate Phreatophytic Species (OPS) populations in the area were quite even, and in 

general “semi-mature” in nature, with populations at the northern end near the confluence approaching 

or at times becoming “mature” with respect to their diameter at Breast height (DBH).  Melaleuca argentea 

has been proven as a very fast growing species (Rio Tinto 2015), and data suggests that semi-mature 

individuals are able to establish in approximately 10+ years from a sapling. As a result it is suggested that 

those individuals recorded in Jimmawurrada Creek as currently equivalent to or bordering upon being 

“mature” (in DBH) are likely to represent those scattered individuals which were present pre-discharge; 

with the remainder having established since mining and discharge has begun. For this reason OPV near 

the mouth of Jimmawurrada Creek and recently recorded as possessing populations bordering on that 

equivalent to the C1A community have instead been mapped as the C1bb community, and described as 

being apparently representative of a baseline C1b community with discharge influence.  In addition; the 

remainder of OPV within Jimmawurrada Creek has been mapped as C1b coded vegetation and described 

as a discharge established community due to its apparent absence pre-discharge.  The key justification for 

this is that there is enough evidence to suggest that the structure, density and maturity levels of baseline 

communities in this section of Jimmawurrada Creek would at best have been consistent with C1b coded 

OPV and current day age structure and maturity levels are not clearly representative of the C1A 
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community unit especially in light of its general absence pre-discharge. Regardless of the mapping 

decisions made, a substantial proportion of the significance associated with these communities is 

associated with the perennial groundwater availability in such areas.  As a result, the maintenance of 

intermittent discharge in this area should help maintain these values and the associated communities 

which appear to have established under the influence of mining and elevated rainfall conditions.  

The results of the field work and vegetation mapping exercise were used to contribute to an assessment 

of the significance of each of the communities mapped to occur within the study area.  The significance 

value attributed to each community is derived from consideration of the factors deemed to be relevant 

when considering vegetation significance, and which are presented in Section 2.3.  To do this in a relatively 

systematic qualitative manner the significance values attributed within this study followed a local 

significance framework developed in Rio Tinto 2015, adapted within this study and presented in Section 

3.2.  

This Framework incorporates an assessment of the ecological values provided, the distribution or degree 

to which it is represented in the environment (local, sub-regional, regional), the condition, and the 

sensitivity to change of each community mapped within the study area.  

The results of the significance assessment are presented in Table 4-3 below.  It should be noted that Table 

4-3 does not provide an indication of conservation significance, rather provides a relative ranking in the 

locality for the context of this study. 
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Table 4-2: Significance ratings attributed to each community mapped in the study area and the associated factors contributing to assigned significance ratings.   

Vegetation 
Code 

Broad Vegetation 
Type 

GDE 
Classification 

Associated Ecological Values 
Distribution/Representation/Rarity       & 

Presence in the Pilbara environment 

In
iti

al
 L

oc
al

 

Si
gn

ifi
ca

nc
e

 

Co
nd

iti
on

 

Se
ns

it
iv

it
y 

to
 

R
el

ev
an

t 

Im
pa

ct
s 

R
es

u
lta

nt
 

Si
gn

ifi
ca

nc
e 

R
at

in
g

 

C1A 

Mature Melaleuca 
argentea and 

Eucalyptus 
camaldulensis 

dominated Open 
forest to Low 

Woodland  

OPV-B 

Relatively mature mesic woodland habitat. 
Locally and somewhat sub-regionally 
restricted and significant. 

M
od

er
at

e
-h

ig
h

 

Ex
ce

lle
nt

 t
o 

V
er

y 
G

oo
d 

 

H
ig

h
 

H
ig

h
 

Perennial groundwater availability, with some scattered semi-

permanent pools also associated. 

The rocky rangeland river variant of this 
community is uncommon and relatively 
restricted within the Hamersley sub-region. 
Larger areal extent representations of this 
community are restricted in the Hamersley 

sub-region.  The unique substrates and 
adjacent rocky habitats which potentially 
support this community make it relatively 
unique when compared to riverine 

representations occurring in the wider Pilbara 
Bioregion.                                                       

Above average to High mesic flora species diversity. 

Cryptic and conservation significant fauna habitat (likely to include 
the Pilbara olive python, Northern Quoll, and potentially the Ghost 
Bat, and Pilbara leaf nosed bat).  

Cryptic and conservation significant flora species habitat (e.g. 
Livistona alfredii). 

High subsurface aquatic invertebrate diversity. 

High local avifauna and bat species diversity.  Potentially significant from biological and 
cultural standpoints. Some reduced value from direct and indirect impacts.  

Some reduced value from direct impacts (e.g. tracks & rail line 

footings) and cumulative impact.  Some vegetation augmentation 
from surplus water discharge (mainly in the Mesa J vicinity). The representations present in the study area 

are at times relatively large and possess 

relatively wide lateral extents within the River 
Channel. Some degree of impact has already 
been suffered by these communities due to 
the construction of mining related 

infrastructure and minimal degrees of surplus 
water discharge.  

Above average representation of the Major Creeklines of the Pilbara 

Ecosystem at Risk. 

Potential for elevated sedge diversity, possibly including 

conservation significant species such as Fuirena ciliaris and 
Eleocharis geniculata, as well as a suite of habitat specific sedges, 
grasses and herbs (Note: Fuirena ciliaris has not been detected in 
previous surveys in the area; Eleocharis geniculata was recorded 

once in 2004).  

 

 
 

 

 

 
 

C1b                
on 

Jimmawurrada 
Creek 

 

 

 

Young to Semi-Mature 
Melaleuca argentea 

and Eucalyptus 
camaldulensis 

dominated Low 
Woodland. 

                                                
Discharge Established 

OPV-C 

Young to semi-mature mesic woodland habitat 

Locally restricted and somewhat significant.  

M
od

er
at

e 
to

 H
ig

h
 

V
er

y 
G

oo
d 

 

M
od

er
at

e 
to

 H
ig

h
 

M
od

er
at

e
 

At least semi-permanent to permanent groundwater availability, 
with surface water expressions common (discharge related).  

Relatively high mesic flora species diversity. 

The rocky rangeland river variant of this 
community is somewhat uncommon and 

relatively restricted within the Hamersley sub-
region.  The unique substrates and adjacent 
rocky habitats which potentially support this 
community make it somewhat unique when 
compared to riverine representations 

occurring in the wider Pilbara Bioregion.                                                         

At times relevant as cryptic and conservation significant fauna 
habitat (potential to include the Pilbara olive python, Northern 
Quoll, and potentially the Ghost Bat, and Pilbara leaf nosed bat).  

Cryptic flora species habitat and some potential as habitat for 

conservation significant flora (e.g. Livistona alfredii). 

High subsurface aquatic invertebrate diversity. 
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Vegetation 
Code 

Broad Vegetation 
Type 

GDE 
Classification 

Associated Ecological Values 
Distribution/Representation/Rarity       & 

Presence in the Pilbara environment 
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l 
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l 
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gn
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y 
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R
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ev
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t 

Im
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s 
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gn
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R
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g

 

C1b                
on 

Jimmawurrada 
Creek 

(Continued) 

Relatively high local avifauna and bat species diversity.  
The representations present in the study area 
are considered to be discharge established 
and thus a product of augmentation. Some 

degree of impact has already been suffered by 
these communities due to the construction of 
infrastructure and surplus water discharge.  (G
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n
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Significant reduction in value from direct and indirect impacts.  

Some reduced value due to the interpreted likely transient nature of 
this type of community within relevant zones of a Pilbara ephemeral 
river system.  

 
 

 

 
 

 

 

C1bb 
 

Young to Semi-Mature 

(+) Melaleuca 
argentea and 

Eucalyptus 
camaldulensis 

dominated Low 

Woodland                                                
 

Discharge augmented 

OPV-C 

Young to semi-mature mesic woodland habitat 

Locally restricted and significant. 
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At least semi-permanent to permanent groundwater availability, 
with surface water expressions common (discharge related).  

Relatively high mesic flora species diversity. The rocky rangeland river variant of this 
community is somewhat uncommon and 
relatively restricted within the Hamersley sub-
region.  The unique substrates and adjacent 
rocky habitats which potentially support this 

community make it somewhat  unique when 
compared to riverine representations 
occurring in the wider Pilbara Bioregion  

At times relevant as cryptic and conservation significant fauna 
habitat (potential to include the Pilbara olive python, Northern 

Quoll, and potentially the Ghost Bat, and Pilbara leaf nosed bat).  

Cryptic flora species habitat and some potential as habitat for 
conservation significant flora (e.g. Livistona alfredii). 

High subsurface aquatic invertebrate diversity. 

This community is interpreted as a baseline 

representation of the C1b OPV, but having 
undergone augmentation from anthropogenic 
discharge.  Impact has already been suffered 
by this community from infrastructure 
construction and surplus water discharge.  (G

e
n
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Relatively high local avifauna and bat species diversity. 

Some reduced value due to discharge augmentation and the 
interpreted likely transient nature of this type of community. 

C2A 

 Eucalyptus 
camaldulensis 

dominated Open 
Forest 

FPV-A 

Mature to semi-mature mesic open-forest habitat. 

Somewhat locally restricted but not 
uncommon. 
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Apparent; at least semi-permanent groundwater availability. 

Above average mesic flora species diversity. 

Cryptic and mesic fauna habitat (May include the Pilbara olive 

python).  

Cryptic flora species habitat (may include Stylidium weeliwolli). 

Above average subsurface aquatic invertebrate diversity.  

The rocky rangeland River variant of this 
community is somewhat restricted within the 

Hamersley sub-region, but is not considered 
uncommon.   

Above average local avifauna diversity. 

Some reduced value from direct and cumulative impacts. 

Above average representation of Riverine Eucalypt forests.   
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Vegetation 
Code 

Broad Vegetation 
Type 

GDE 
Classification 

Associated Ecological Values 
Distribution/Representation/Rarity       & 

Presence in the Pilbara environment 
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C
2

A
-C

r 

C2AA-Cr 
EC dominated 

woodland to open 
forest - Creek 

FPV-A 

Mature to semi-mature mesic riparian woodland to open-forest 
(habitat). 

Somewhat locally and Sub-regionally 
restricted but not overly uncommon. 

M
od

er
at

e 
(+

) 

Po
or

 

M
ed

iu
m

 (
+)

 (
to

 H
ig

h 
in

 p
la

ce
s)

 

M
od

er
at

e
 

Floristic composition suggests at least semi-permanent groundwater 
availability (within proximity of surface). 

The more mesic rocky rangeland creek variant 
of this riparian community is somewhat 
restricted within the Hamersley sub-region, 
but is not considered uncommon.   

Above average mesic flora species diversity. Isolated Melaleuca 
argentea recorded. 

Cryptic and mesic fauna habitat (May include the Pilbara olive 
python - recorded on survey).  

Cryptic flora species habitat (may include Stylidium weeliwolli;  
Gymnanthera cunninghamii recorded on survey). 

Likely above average subsurface aquatic invertebrate diversity.  

Above average local avifauna diversity. 

Significantly reduced value from direct and cumulative impacts; 
particularly grazing pressure. 

Above average representation of Pilbara mesic creekline eucalypt 
forest/woodland.   

C2A-Cr 
EC dominated 

woodland to open 

forest - Creek 

FPV-A 

Mature to semi-mature mesic riparian woodland to open-forest 
(habitat). 

Somewhat locally and sub-regionally 

restricted but not uncommon. 

 M
od

er
at

e
 

Po
or

 

M
ed

iu
m

 (
+)

 

M
in

or
-M

od
er

at
e

 

Floristic composition suggests at least semi-permanent groundwater 
availability (within proximity of surface). 

Above average mesic flora species diversity. 

Cryptic and mesic fauna habitat (May include the Pilbara olive 
python - recorded on survey).  

The more mesic rocky rangeland creek variant 
of this riparian community is somewhat 
restricted within the Hamersley sub-region, 
but is not considered uncommon.   

Cryptic flora species habitat (Gymnanthera cunninghamii recorded 
on survey). 

Likely above average subsurface aquatic invertebrate diversity.  

Above average local avifauna diversity. 

Significantly reduced value from direct and cumulative impacts; 
particularly grazing pressure. 

Above average representation of Pilbara mesic creekline eucalypt 
forest/woodland.   
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Vegetation 
Code 

Broad Vegetation 
Type 

GDE 
Classification 

Associated Ecological Values 
Distribution/Representation/Rarity       & 

Presence in the Pilbara environment 
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C2A-SW 
EC dominated 

woodland/Mesic open 

shrubland 

FPV-A 

Mature to Semi-Mature mesic riparian woodland habitat. 

Locally and sub-regionally restricted and 
significant to highly significant. 
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Generally ephemeral water availability, however floristic 

composition suggests relatively permanent groundwater availability 
via either perched (clay lenses) or broader groundwater proximity.  

Above average mesic flora species diversity, (particularly the mesic 
shrub composition). 

Cryptic and mesic fauna habitat.  

Cryptic flora species habitat (Eragrostis surreyana occasionally 
recorded on survey). This community is in good condition and in 

general represents a component of a very 

restricted community within the Pilbara.  At 
times forming a wetland, but most often 
representing a large sump zone where water 
accumulates, but more specifically where 
groundwater (perched or broader scale) 

seems to be consistently shallow. 

Potential above average subsurface aquatic invertebrate diversity.  

Above average local avifauna diversity. 

Some reduced value from direct and cumulative impacts (mainly 
grazing). 

Above average representation of a floodplain / clay-pan scrub.    

C7-SW 
Mesic Tall open scrub/ 

Scattered trees 
FPV-C 

Mature to semi-mature mesic riparian scrub habitat. 

Locally and sub-regionally restricted and 
likely to be highly significant. 
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Generally ephemeral water availability, however floristic 
composition suggests relatively permanent groundwater availability 

via either perched (clay lenses in area) or broader groundwater 
proximity. 

Above average mesic flora species diversity, (particularly the mesic 
shrub composition). 

Cryptic and mesic fauna habitat (particularly for fauna burrows 
under thick scrub). 

Cryptic flora species habitat (Eragrostis surreyana recorded on 
survey). This community is in good condition and in 

general represents a component of a highly 
restricted community within the Pilbara.  At 

times forming a wetland, but most often 
representing a large sump zone where water 
accumulates, but more specifically where 
groundwater (perched or broader scale) 
seems to be consistently shallow. A floodplain 

scrub dominated by mesic species such   

Likely above average subsurface aquatic invertebrate diversity.  

Above average local avifauna diversity. 

Some reduced value from direct and cumulative impacts (mainly 
grazing). 

Above average representation of a floodplain / clay-pan eucalypt 
woodland.   



Robe Valley Project  Targeted Riparian Vegetation Survey – Stage 1 Addendum – Jimmawurrada Creek Assessment 

37 

Vegetation 
Code 

Broad Vegetation 
Type 

GDE 
Classification 

Associated Ecological Values 
Distribution/Representation/Rarity       & 

Presence in the Pilbara environment 
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C2B 

Eucalyptus 
camaldulensis & 

Eucalyptus victrix co-
dominated Open 

Forest 

FPV-B 

Mature somewhat mesic riparian woodland/open-forest habitat. 

Somewhat locally restricted but not 
uncommon. 

M
in

or
-M

od
er

at
e 

 

V
er

y 
G

oo
d 

to
 G

oo
d 

(a
nd

 r
eg

ul
ar

ly
 P

oo
r)

  

M
od

er
at

e 
(+

) 

M
od

er
at

e 
 

Apparent; at least semi-permanent groundwater availability. 

Elevated mesic flora species diversity. 

Cryptic and mesic fauna habitat (Some potential for conservation 
significant fauna).  

Cryptic flora species habitat (may include Stylidium weeliwolli). 

The rocky rangeland river variant of this 
community is somewhat restricted within the 
Hamersley sub-region, but is not considered 
uncommon.   

Potential above average subsurface aquatic invertebrate diversity.  

Elevated local avifauna diversity. 

Some reduced value from direct and cumulative impacts, 

particularly grazing and grazing related weed infestation.  

Average representation of Riverine Eucalypt forests.   

C
2

B
-C

r 

C2BB-Cr 
EC & EV dominated 
woodland - Creek 

FPV-B 

Mature mesic riparian woodland habitat. 

Somewhat locally and sub-regional restricted 
but not overly uncommon. 
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Floristic composition suggests at least semi-permanent groundwater 

availability (within proximity of surface). 

Elevated mesic flora species diversity. 

Elevated local avifauna diversity. 

Cryptic flora species habitat (may include Stylidium weeliwolli; 
Gymnanthera cunninghamii recorded on survey). 

The rocky rangeland river variant of this 
community is somewhat restricted within the 
Hamersley sub-region, but is not considered 

uncommon.   

Likely above average subsurface aquatic invertebrate diversity. 

Cryptic and mesic fauna habitat (Some potential for conservation 

significant fauna). 

Significantly reduced value from direct and cumulative impacts; 
particularly grazing pressure. 

Above average representation of mesic Pilbara creekline eucalypt 
woodland.   

C2B-Cr 
EC & EV dominated 
woodland - Creek 

FPV-B 

Mature somewhat mesic riparian woodland / open-forest habitat. 

Somewhat locally restricted but not 
uncommon. 
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Floristic composition suggests at least semi-permanent groundwater 
availability (within proximity of surface). 

Elevated mesic flora and avifauna species diversity 

Cryptic and mesic fauna habitat (some potential for conservation 

significant fauna).  

The rocky rangeland river variant of this 

community is somewhat restricted within the 
Hamersley sub-region, but is not considered 
uncommon.   

Cryptic flora species habitat.  

Likely above average subsurface aquatic invertebrate diversity. 

Significantly reduced value from direct and cumulative impacts; 
particularly grazing pressure. 

Above average representation of mesic Pilbara creekline eucalypt 
woodland. 
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Broad Vegetation 
Type 

GDE 
Classification 

Associated Ecological Values 
Distribution/Representation/Rarity       & 

Presence in the Pilbara environment 
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C2A-B 
 

 

 

 

Eucalyptus 
camaldulensis 

dominated 
Woodlands 

FPV-A 

Mature somewhat mesic riparian woodland habitat. 

Relatively common but somewhat restricted 

locally.  
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Apparent; at least semi-permanent to permanent groundwater 

proximity. 

Elevated mesic flora species diversity. 

Cryptic and mesic fauna habitat (some potential for conservation 
significant fauna).  

Cryptic flora species habitat (may include Stylidium weeliwolli). 

Above average subsurface aquatic invertebrate diversity.  

Elevated local avifauna diversity. 

Some reduced value from direct and cumulative impacts, 

particularly grazing and grazing related weed infestation.  

Average representation of Riverine Eucalypt Woodland.   

C2B-B 

Eucalyptus 
camaldulensis & 

Eucalyptus victrix co-
dominated Woodland 

FPV-B 

Mature somewhat mesic riparian woodland habitat. 

Relatively common but somewhat restricted 
locally.  
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Apparent; at least semi-permanent to permanent groundwater 
proximity. 

Elevated mesic flora species diversity. 

Cryptic and mesic fauna habitat (Some potential for conservation 
significant fauna).  

Cryptic flora species habitat (may include Stylidium weeliwolli). 

Above average subsurface aquatic invertebrate diversity.  

Elevated local avifauna diversity. 

Significantly reduced value from direct and cumulative impacts, 
particularly grazing and grazing related weed infestation. 

Average representation of Riverine Eucalypt Woodland.   

C2C-SW1 
EV dominated 

Woodland/Mesic 
Shrubland 

FPV-C 

Mature relatively mesic floodplain woodland habitat.  

Locally and sub-regionally restricted and 
significant to highly significant (due to 
association with other units in the complex). 
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Generally ephemeral water availability, however floristic 
composition suggests relatively permanent groundwater availability 

via either perched (clay lenses) or broader groundwater proximity.  

Above average mesic flora species diversity, (particularly the mesic 
shrub composition) 

Cryptic and mesic fauna habitats present.  

Cryptic flora species habitat present (Eragrostis surreyana 
occasionally recorded on survey)  

This community is in good condition and in 
general represents an intermediately mesic 

component of a very restricted community 
within the Pilbara.  At times forming a 
wetland, but most often representing a large 
sump zone where water accumulates, but 
more specifically where groundwater (perched 

or broader scale) seems to be consistently 
shallow.   

Likely above average subsurface aquatic invertebrate diversity.  

Above average local avifauna diversity. 

Some reduced value from direct and cumulative impacts (mainly 
grazing). 

Above average example of a floodplain/clay-pan Eucalypt woodland.   
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Vegetation 
Code 

Broad Vegetation 
Type 

GDE 
Classification 

Associated Ecological Values 
Distribution/Representation/Rarity       & 

Presence in the Pilbara environment 
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C2C-SW2 

EV & CH dominated 
Woodland/ Mesic 

open shrubland 
FPV-C 

Mature relatively mesic floodplain woodland habitat.  

Locally and Sub-regionally restricted and 
significant to highly significant (due to 
association with other units in the complex). 
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Generally ephemeral water availability, however floristic 
composition suggests groundwater likely accessible via either 
perched (clay lenses in area) or broader groundwater proximity.  

Average to Above average mesic flora species diversity,  

Cryptic flora species habitat (Eragrostis surreyana occasionally 
recorded on survey). 

This community is in good condition and in 
general represents an intermediate ecotone / 

mosaic component of a very restricted 
community within the Pilbara.  At times 
forming a wetland, but most often 
representing a large sump zone where water 

accumulates, but more specifically where 
groundwater (perched or broader scale) 
appears consistently shallow. 

Likely above average subsurface aquatic invertebrate diversity.  

Above average local avifauna diversity. 

Some reduced value from direct and cumulative impacts (mainly 
grazing). 

Above average representation of a floodplain / clay-pan Eucalypt 

woodland mosaic.   

CL-SW 
Mixed open 

shrublands on clay 
pans 

Vadophytic 

Generally ephemeral water availability, however elements of 
floristic composition suggest groundwater potentially accessible via 
either perched (clay lenses in area) or broader groundwater 

proximity. 

Locally and potentially Sub-regionally 
restricted and significant 
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Mesic and cryptic flora species habitat (Eragrostis surreyana 
commonly recorded on survey). 

This Community is in good condition and in 
general represents a clay-pan mosaic 
component of a very restricted community 
within the Pilbara.  At times forming a 

wetland, but most often representing a large 
sump zone where water accumulates, but 
more specifically where groundwater (perched 
or broader scale) appears consistently 
shallow.  

Mesic fauna habitats present (clays predominate) 

Some reduced value from direct and cumulative impacts (mainly 
grazing). 

Above average representation of a floodplain / clay-pan shrubland 
mosaic.   

C3A 

Eucalyptus 
camaldulensis & 

Eucalyptus victrix co-

dominated Open 
Woodland 

FPV-B 

Mature somewhat mesic riparian open woodland habitat.  

Relatively common but somewhat restricted 
locally.  
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Apparent; at least regular to intermittent groundwater proximity. 

Elevated subsurface aquatic invertebrate diversity.  

Mesic flora species present. 

Mesic fauna habitats present. 

Elevated local avifauna diversity. 

Significantly reduced value from direct and cumulative impacts, 

particularly grazing and grazing related weed infestation.  

Average representation of Riverine Eucalypt Woodland.   

 

 

 

C2C 
 

Eucalyptus victrix 
dominated Woodland 

FPV-C 

Mature somewhat mesic Riparian woodland habitat. 

Relatively common but somewhat restricted 
locally.  M
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M
in

or
 Generally ephemeral water availability, with indications that 

groundwater may be accessed but accessibility is moderately 

variable.  

Elevated to average mesic flora species diversity. 
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Vegetation 
Code 

Broad Vegetation 
Type 

GDE 
Classification 

Associated Ecological Values 
Distribution/Representation/Rarity       & 

Presence in the Pilbara environment 
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C2C     

(Cont’d) 

Mesic fauna habitat. 

Elevated subsurface aquatic invertebrate diversity.  

Elevated local avifauna diversity. 

Significantly reduced value from direct and cumulative impacts, 

particularly grazing and grazing related weed infestation.  

Average representation of Riverine Eucalypt Woodland.   

C2C-Cr 
EV dominated Low 
Woodland - Creek 

FPV-C 

Mature somewhat mesic riparian woodland habitat. 

Relatively common 

M
in

or
 

Po
or

 t
o 

V
er

y 
Po

or
 

Lo
w

 (
+)

 

M
in

or
 

Generally ephemeral water availability, with indications that 

groundwater likely to be accessible but accessibility can be variable.  

Elevated to average mesic flora species diversity. 

Mesic fauna habitats present 

Likely elevated subsurface aquatic invertebrate diversity.  

Elevated local avifauna diversity. 

Significantly reduced value from direct and cumulative impacts, 
particularly grazing and grazing related weed infestation.  

Average representation of a Pilbara creekline Eucalypt Woodland.   

C3B 
Eucalyptus victrix 
dominated Open 

Woodland 

FPV-C 

Mature riparian open woodland habitat. 

Common and not locally restricted  
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o
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Generally ephemeral water availability, with indications that 
groundwater may be accessed but accessibility is highly variable.  

Mesic flora species present. 

Mesic fauna habitat. 

Elevated subsurface aquatic invertebrate diversity.  

Elevated local avifauna diversity. 

Significantly reduced value from direct and cumulative impacts, 
particularly grazing and grazing related weed infestation.  

Average representation of Riverine Eucalypt Woodland.   

C3B-Cr 
EV & CH dominated 

Low Open Woodland - 
Creek 

FPV-C 

Mature riparian open woodland habitat. 

Common and not locally restricted  
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Generally ephemeral water availability, with indications that 
groundwater may be accessed but accessibility is highly variable.   

Some mesic flora species present. 

Mesic fauna habitats present. 

Likely elevated subsurface aquatic invertebrate diversity.  

Elevated local avifauna diversity. 

Significantly reduced value from direct and cumulative impacts, 
particularly grazing and grazing related weed infestation.  

Average representation of creekline Eucalypt Woodland.   
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Vegetation 
Code 

Broad Vegetation 
Type 

GDE 
Classification 

Associated Ecological Values 
Distribution/Representation/Rarity       & 

Presence in the Pilbara environment 
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C3C-Cr 
CH scattered low 

trees/ Variable Open 
Shrubland 

FPV-C 

Floodplain riparian shrubland habitat. 

Common and not locally restricted  
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Generally ephemeral water availability, with indications that 
groundwater may be accessed (only by larger trees), but 
accessibility is highly variable.  

Some mesic flora diversity, minor mesic fauna habitats present. 

Somewhat elevated local avifauna diversity. 

Significantly reduced value from direct and cumulative impacts, 
particularly grazing and grazing related weed infestation.  

C4 River bed Shrublands 
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 Riparian habitat with ephemeral water availability.  

Relatively common but somewhat restricted. 
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Mesic fauna habitat. 

Elevated to average subsurface aquatic invertebrate diversity. 

Elevated local avifauna diversity. 

At times significantly reduced value from direct and cumulative 
impacts, particularly grazing and grazing related weed infestation.  

This community is relatively common within 
the western half of the Hamersley sub-region, 

but riparian representations are restricted to 
larger creek/river systems.    Some increased value from discharge enhancement. 

C5 
Scoured Beds with 
minimal vegetation 
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Ephemeral water availability. 

Minimal vegetation; habitat relatively 
common but somewhat restricted. Lo

w
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Mesic fauna habitat. 

Potentially elevated subsurface aquatic invertebrate diversity.  

Some reduced value from direct impacts. High potential for 
reversion to pre-impact condition due to fluvial processes in effect. 

Large repository of coarse alluvial sediments important for aquatic 
invertebrate habitats. 

C6 Floodplain Shrublands 
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Ephemeral water availability (Perennial in some areas at present).  

Common and not locally restricted. Lo
w
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Slightly elevated mesic flora species diversity. 

Mesic fauna habitat. 

Elevated local avifauna diversity. 

At times significantly reduced value from direct and cumulative 
impacts, particularly grazing and grazing related weed infestation.  

F1 

Corymbia 
hamersleyana 

Scattered trees / T. 
wiseana Hummock 

grassland 

Vadophytic 

Ephemeral water availability. 

Common and not locally restricted. Lo
w
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Floodplain type community with slightly elevated mesic flora species 
diversity. 

Minor mesic fauna habitats present. 

Elevated local avifauna diversity. 

Somewhat reduced value from direct and cumulative impacts, 
particularly grazing and grazing related weed infestation.  
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Vegetation 
Code 

Broad Vegetation 
Type 

GDE 
Classification 

Associated Ecological Values 
Distribution/Representation/Rarity       & 

Presence in the Pilbara environment 
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F2 
Acacia synchronicia 

Tall open shrubland. 
Vadophytic 

Ephemeral water availability. 

Common and not locally restricted  Lo
w
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N
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w

 

Floodplain type community with slightly elevated mesic flora species 
diversity. 

Minor mesic fauna habitats present. 

Elevated local avifauna diversity. 

Reduced value from direct and cumulative impacts, particularly 

grazing and grazing related weed infestation. 

F3 
Acacia xiphophylla low 

open woodland 
Vadophytic 

Ephemeral water availability  

Common and not locally restricted  Lo
w

 

Ex
ce

lle
nt

 t
o 

V
er

y 
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Stony mantle type habitat. 

Relatively intact community, grazing impacts minimal.  

F4 
CH Scattered trees/T. 

epactia Hummock 
grassland 

Vadophytic 

Ephemeral water availability. 

Common and not locally restricted  

Lo
w
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y 
G
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d

 

N
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lig
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w

 

Floodplain type community with slightly elevated mesic flora species 
diversity. 

Minor mesic fauna habitats present. 

Elevated local avifauna diversity. 

Reduced value from direct and cumulative impacts, particularly 
grazing and grazing related weed infestation. 

F5 
Acacia spp. Tall 

Shrubland/T. epactia 
Hummock grassland 

Vadophytic 

Ephemeral water availability. 

Common and not locally restricted  Lo
w
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G
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Floodplain type community with slightly elevated mesic flora species 

diversity. 

Minor mesic fauna habitats present. 

Elevated local avifauna diversity. 

Reduced value from direct and cumulative impacts, particularly 
grazing and grazing related weed infestation. 

F6 
Acacia spp. open 

shrublands/T. epactia 
hummock grassland 

Vadophytic 

Ephemeral water availability. 

Common and somewhat restricted locally 

M
in
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Floodplain type community with slightly elevated mesic flora species 

diversity. 

Minor mesic fauna habitats present. 

Elevated local avifauna diversity. 

Relatively intact community, grazing impacts minimal.  

H1 
EL Scattered Trees/T. 

wiseana hummock 

grassland 

Vadophytic 

Ephemeral water availability. 

Common and not locally restricted  

Lo
w

 

Ex
ce
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nt

 

N
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ib

le
 

Lo
w

 

Rocky hillslope habitats. 

Relatively intact community. 
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Vegetation 
Code 

Broad Vegetation 
Type 

GDE 
Classification 

Associated Ecological Values 
Distribution/Representation/Rarity       & 

Presence in the Pilbara environment 
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HD 
Highly Disturbed 
Ground - Cleared 

- 
Values present in the physical aspects of the land (namely soil 
profile) and biotic values mainly represented by the in the soil 

seed bank which remains.  

N/A   
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N
/A

 

N
/A
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4.4 GDE SENSITIVITY AND RISK MAPPING  

For the purpose of mapping the spatial distribution of risk within the study area, each community was 
attributed a risk rating. This process firstly involved providing an interpretation of the degree of 
sensitivity (or vulnerability) to hydrological change held by each community.  From this a rating of the 
risk that “measurable” impact/change to a community could result from a significant degree of 
hydrological change was interpreted.  This risk rating involved an initial consideration of 7 different 
factors to produce a rating.  Then a residual risk rating was attributed through consideration of the 
significance and condition of the relevant community being considered. The steps, methods and 

definitions involved in this process are outlined in Section 3.3.   

The final Residual risk ratings (similar to “Importance” ratings applied in SKM (2001)) attributed to 
each community are presented in Table 4-5.  The spatial risk mapping created from this risk 

assessment process is presented in Figures 4-5 to 4-8.   

Table 4-3: Risk ratings attributed to each community mapped in the study area and the 
associated GDE classification and sensitivity rating. 

Vegetation 
Code 

Broad Vegetation Type              
(MA = Melaleuca argentea, EC = Eucalyptus 

camaldulensis, EV = Eucalyptus victrix) 
GDE Classification 

Initial 
Sensitivity 

Rating 

C1A MA community - Low Open Forest High to high (+) High 

C1b MA community - Woodland High 

Moderate-

High 

C2AA EC dominated Open Forest Moderate to High 

C2AA-Cr EC dominated woodland to open forest - Creek 
Moderate (+) (to High in 

some places) 

C2A-SW EC dominated woodland/Mesic open shrubland Moderate to High 

C7-SW Mesic Tall  open scrub/ Scattered trees  
Moderate (+) (potentially 

to High) 

C2A EC dominated Open Forest Moderate to High 

Moderate (+) 

C2A-B EC dominated Woodland Moderate 

C2A-Cr EC dominated woodland to open forest - Creek 
Moderate (+) (to High in 

some places) 

C2B EC & EV co-dominated Open Forest Moderate (+) 

C2BB-Cr EC & EV dominated woodland - Creek Moderate 

C2B-B EC & EV co-dominated Woodland Moderate 

Moderate 

C2B-Cr EC & EV dominated woodland - Creek Moderate 

C2C-SW1 EV dominated Woodland/Mesic Shrubland Moderate 

C2C-SW2 
EV & CH dominated Woodland/ Mesic open 

shrubland 
Moderate (+) 
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Vegetation 
Code 

Broad Vegetation Type              
(MA = Melaleuca argentea, EC = Eucalyptus 

camaldulensis, EV = Eucalyptus victrix) 
GDE Classification 

Initial 
Sensitivity 

Rating 

C2C EV dominated Woodland Low to Moderate 

Low-

Moderate 
C2C-Cr EV dominated Low Woodland - Creek Low (+) 

C3A EC & EV co-dominated Open Woodland Low (+) 

C3B EV dominated Open Woodland Low (+) 

Low 

C3B-Cr 
EV & CH dominated Low Open Woodland - 

Creek 
Low 

C3C-Cr 
CH scattered low trees/ Variable Open 

Shrubland 
Low 

CL-SW Mixed open shrublands on clay pans  Low (+) 

C4 Shrublands Low 

C6 Shrublands Very Low Very Low 

C5 Negligible vegetation Negligible 

Negligible 

F1 
CH Scattered trees/T. wiseana Hummock 

grassland 
Negligible 

F2 Acacia synchronicia Tall  open shrubland. Negligible 

F3 Acacia xiphophylla low open woodland Negligible 

F4 
CH Scattered trees/T. epactia Hummock 

grassland 
Negligible 

F5 
Acacia spp. Tall  Shrubland/TE Hummock 

grassland 
Negligible 

F6 
Acacia spp. open shrublands/T. epactia 

hummock grassland 
Negligible 

H1 
EL Scattered Trees/T. wiseana hummock 

grassland 
Negligible 

HD - N/A N/A 
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Figure 4-5: Risk mapping depicting the inherent “Sensitivity” of Jimmawurrada Creek Riparian vegetation to hydrological change; Overview Map 
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Figure 4-6: Risk mapping depicting the inherent “Sensitivity” of Jimmawurrada Creek Riparian vegetation to hydrological change; Map 1 of 3 
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Figure 4-7: Risk mapping depicting the inherent “Sensitivity” of Robe River Riparian vegetation to hydrological change; Map 2 of 3 
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Figure 4-8: Risk mapping depicting the inherent “Sensitivity” of Robe River Riparian vegetation to hydrological change; Map 3 of 3
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5 DISCUSSION 

Jimmawurrada Creek Riparian Vegetation  

Within the study area; in general, GDV in the form of OPV was relatively uncommon. Despite this, 

within the first 2-3 km stretch of Jimmawurrada Creek (from the confluence with the Robe River) the 

C1b community is relatively common (including a small stretch of C1bb) and consistently distributed 

along the low flow channel and some sections of the secondary or high flow channel. This distribution 

appears tightly aligned with the attenuation of Jimmawurrada Creek by the range (Hamersley Range) 

feature constricting the creek in this area, but also coincides with the local stretch of creek which 

receives discharge from the Mesa J mining operations. The consistent distribution of strips of 

Melaleuca argentea co-dominated vegetation (C1b), with quite narrow (uneven frequency 

distribution) and “semi-mature” age distributions, appears to be an indication that they have since 

established here, or were at least significantly augmented by the intermittent discharge which has 

occurred in this area for the last 15 years. Recent work (Rio Tinto 2015) suggests that the time period 

of discharge in this area is more than capable of accounting for the size distributions of M. argentea 

trees present in this area (generally less than 40cm DBH). Furthermore, the proximity to the Robe 

River and continuation of the Robe River alluvial aquifer into the Jimmawurrada Creek alluvium, in at 

least the first part of this stretch, (along with groundwater discharge from the Bungaroo valley, and 

proximity to the Mesa J pisolite aquifers) may also help account for the communities present.   

The survey work conducted by Trudgen (1991) in this area (pre-discharge) indicated that only a small 

stretch of Jimmawurrada Creek near the confluence possessed occasional Melaleuca argentea 

individuals. Trudgen (1991) describes the remainder of woodlands within Jimmawurrada Creek as 

being dominated by riparian eucalypts (and being absent of M. argentea). In combination with present 

day observations of age structure, pre-discharge survey work has helped to conclude that baseline 

Melaleuca argentea populations and thus potential OPV distribution in Jimmawurrada Creek was most 

likely restricted to the first 500 m (but potentially as far as 800 m) along the creek. Groundwater 

modelling through this initial stretch of Jimmawurrada Creek suggests up to 10 m of drawdown (1-4 

m in the first 200m and 4-10 m in the following 500 m) could potentially occur by 2030. However, 

while uncertainty remains, connectivity between the underlying formations and alluvium through this 

area is assumed to be low, and as such this degree of drawdown needs to be considered in light of 

such assumptions. Furthermore surface water influence on soil water and aquifer recharge along with 

groundwater influence from the Robe River alluvial aquifer and the Bungaroo valley aquifer mean that 

significant degrees of annual (or multiple times per year) recovery in groundwater heights have 

previously occurred (under influence from the Southern Cutback Borefield (SCB)) and are predicted to 

continue to occur (Rio Tinto 2018a) within the aquifers underlying Jimmawurrada Creek. Irrespective 

of the mitigating influence of such factors, modelled hydrological changes under Jimmawurrada Creek 

are likely to impact the more sensitive communities present in this stretch of the creek.  However, the 

timing (and magnitude) of such groundwater changes in relation to seasonal water stress cycles and 

the potential onset of extended drought conditions will be the most influential factor determining 

whether significant impacts to OPV communities are realised. With intermittent discharge likely to 

continue within this stretch; demonstrated local cycles of groundwater recovery (driven by 

surface/groundwater flows from the Bungaroo Valley and Robe River) mean that more favourable 

growth conditions should regularly return to Jimmawurrada Creek.  Cyclical restoration of more 
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favourable conditions should in-turn ensure that ongoing impacts will also regularly see some degree 

of amelioration which will likely ensure that continued and compounding hydrological stress and 

related changes is broadly absent in this zone of Jimmawurrada Creek.  

While some pools were observed along parts of the Jimmawurrada Creek study area, the vast majority 

were confidently believed to be intermittent. Unlike the Robe River, relatively consistent and shallow 

groundwater base-flow within the alluvium is not believed to be present within Jimmawurrada Creek.  

While some permanent pools are known to occur further upstream in the Bungaroo Valley (such as 

the Old Yalleen Pool), no other similarly persistent pools were found or are considered likely to occur 

within the study area. In general permanent pools tend to be flanked by populations of Obligate 

Phreatophytic Species (OPS) whose presence generally corroborates with the consistency of water 

availability.  Apart from the first 3 km stretch of Jimmawurrada Creek, the presence of Melaleuca 

argentea along Jimmawurrada creek was represented by a handful of recordings of no more than a 

couple young to semi-mature individuals.  Interestingly, young to semi-mature populations of M. 

argentea are known from some of the relatively minor reticulating flowlines directly to the south (and 

outside of the study area) of the soak/wetland feature mapped in this study (see Plate 5-1 for the 

location of the M. argentea individual recorded south of the soak).  The presence of obligate 

phreatophytes on almost plain like habitats within the valley floor, with no distinct drainage channel 

present and without a dense accompanying riparian community, is very unusual and potentially an 

indication of a shallow zone within the broader Bungaroo aquifer (or smaller independent, shallow 

aquifers).   While more substantial and consistent populations of Sesbania formosa (and in some areas 

*Phoenix dactylifera) were encountered on Jimmawurrada Creek from approximately 8.5-14 km 

upstream, their presence is not a reliable indicator of water permanence, but is instead a good 

indication of increasingly high water availability and surface water input; especially in the absence of 

M. argentea populations. Two pools were recorded in the upper parts of the study area as potentially 

being semi-permanent (located approximately 17 km and 18 km upstream from the confluence).  This 

determination was based on a number of factors, including: the presence of single records of M. 

argentea, abnormally deep incisions of the channel into the local alluvium, and above average grazing 

disturbance indicating that such areas are consistently visited and that cattle-based erosion may also 

be helping maintain depth in the water hole. In these areas, high levels of in-pool cattle disturbance 

meant that the presence of semi-permanent, water-indicating macrophytes was unable to be 

interpreted. Visits by other surveyors to these locations late in 2017, anecdotally suggested that these 

pools were dry at this time of year. Despite this, the presence of relatively fine-sediment derived banks 

in such stretches of Jimmawurrada Creek increases the water holding capacity of the channel and thus 

the likelihood that some of the pools are at times, more consistently present. Beyond values for 

terrestrial fauna, the value of such pools for flora is difficult to define, due to the intense cattle activity 

and vegetation trampling.   

The distribution of certain mesic indicator species within specific zones of Jimmawurrada Creek could 

be used as evidence to suggest that baseline moisture conditions through such zones were elevated 

in comparison to other areas.  The mesic indicator species considered important in the locality include: 

Melaleuca argentea, *Phoenix dactylifera, Sesbania formosa, Melaleuca bracteata, Phyllanthus 

baccatus, Ficus aculeata, *Passiflora foetida, Lobelia arnhemica, and Typha domingensis (T. 

domingensis only relevant where consistent larger scale formations are present). Distribution of these 

species could be attributed to multiple factors, including: 
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 shallow groundwater (for whatever reason) 

 intermittent disconnected surficial/alluvial aquifers; 

 basement rock outcropping within the creek bed; 

 incised channels and confinement of the fluvial system into a narrow corridor; 

 fine sediment substrates and increased water holding capacity; and 

 perched small scale aquifers linked to shallow basement material, or clay lenses.    

Plate 5-1 displays the basic distribution of mesic indicator species within the Jimmawurrada Creek 

study area, where *Phoenix dactylifera, Sesbania formosa, Melaleuca bracteata and Melaleuca 

argentea represent key mesic indicator species.   

The presence of scattered (and clustered, mature) *Phoenix dactylifera palms and consistently 

scattered Sesbania formosa through the central red polygon of Plate 1 suggests increasing water 

availability in this zone.  While this type of mesic species distribution may partially be explained by 

generally shallow groundwater (baseline (pre-mining) groundwater levels in this zone were estimated 

at approximately 4-5 m), at the finer scale; confinement/incision of the channel along with seasonally 

intermittent (but likely disconnected) alluvial aquifers/through-flow is likely to also be playing a role 

in the establishment of vegetation associations recorded through this area.  Furthermore; these same 

factors and potentially some influence from small scale perched aquifers (likely perched on clay 

lenses) could also explain the presence of isolated Melaleuca argentea individuals in the eastern 

orange polygon of Plate 5-1.  Also of relevance were the observations that within this stretch of 

Jimmawurrada Creek; the low flow channel was relatively incised, bedrock was at times outcropping 

in and adjacent to the creek bed, surface water expressions were consistently intermittent, and mesic 

indicator species were relatively common.  

Another area where mesic indicator species were prevalent and often formed a co-dominant 

component of vegetation, but which wasn’t associated with a known drainage channel or fluvial 

system was the Soak/Wetland feature previously recorded in the south east of the study area.  The 

vegetation associations in this area not only suggested quite shallow groundwater, or very consistent 

water availability, but also represented quite rare associations, especially in light of the landforms they 

were recorded on.  The area, at over 200 ha seems to represent a large soak, which at times becomes 

part of the floodplain of the Bungaroo Creek arm of Jimmawurrada Creek; thus receiving and storing 

pooled water as a result of peak creek flows.  While the presence of Eucalyptus camaldulensis 

woodlands over mesic shrublands on floodplain like features (C2A-SW), is quite rare in the Pilbara, the 

tall open scrub of Melaleuca bracteata and Acacia ampliceps (and Melaleuca glomerata and Acacia 

sclerosperma) over open hummock grasslands of Triodia longiceps and Triodia angusta (C7-SW) are 

extremely rare on similar landforms.  With the dominant and co-dominant species present in this area 

suggesting a high degree of water availability, and with substantial surface water input events into 

this area likely to be uncommon, it is thought that either the broader groundwater table is quite locally 

shallow, or that clay lenses below it are facilitating the formation of a small perched aquifer in the 

area. Such factors suggest that this community is relatively sensitive to hydrological change.  The 

highly restricted distribution of these communities (particularly C2A-SW, C7-SW, but also to a lesser 

degree C2C-SW1, C2C-SW2 & CL-SW) in combination with the likely hydrological sensitivity of 

vegetation in the soak/wetland area determines that their significance is likely to be relatively high. 
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Plate 5-1: Basic distribution of mesic indicator species w ithin the Jimmawurrada Creek study area (white outlined polygon).  

Red polygon indicates where populations of nearly all mesic indicator species were recorded (except Melaleuca argentea), Orange polygns indicate where 3 key species were regularly recorded, Yellow 

indicates where 2 key species were regularly recorded, and white shaded polygons is where only one key mesic indicator species was regularly recorded.  Green dots are where clusters of mature Phoenix 

palms were recorded, and Red dots are where 1-4 Melaleuca argentea individuals were recorded.  
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The vegetation communities within Jimmawurrada Creek, while generally representative of more 

typical mid to larger sized Pilbara creek systems, also possess some more mesic elements which are 

likely reflective of the substantial aquifer system which is present and discharging from the Bungaroo 

Valley towards the Jimmawurrada and the Robe River.  From Jimmawurrada Creek at the confluence 

with the Robe River to the south eastern end of the study area; pre-mining groundwater levels in the 

first 2-3 km were in the vicinity of 2-3 meters below ground level (mbgl). From there groundwater 

depth increased to approximately 4-5 mbgl near the SCB and then fluctuated between 3 and 8 mbgl 

throughout the remainder.  This suggests that groundwater has historically been somewhat shallow 

through parts of Jimmawurrada Creek.  This is significant, given that groundwater modelling indicates 

that cumulative drawdown from Mesa J, H and the Coastal Water Supply Project will result in impacts 

to the aquifer underlying Jimmawurrada Creek riparian vegetation.  Under such a scenario, factors 

affecting continued degrees of access to groundwater by resident vegetation will become important 

for determining the associated risk of impact to local GDV. 

For Australian systems, evidence suggests that reliance on groundwater by terrestrial vegetation is 

greatly reduced in areas where the water table exceeds a threshold depth, likely to lie between 7 m 

and 12 m (Benyon, Theiveyanathan, and Doody 2006; Department of Water 2009; O’Grady, Carter, 

and Holland 2010; Zolfaghar et al. 2014), with 10 m suggested as a general threshold (Eamus, Froend, 

et al. 2006). However vegetation may potentially access groundwater when the water table is 

between 10 m and 20 m depth, although it is thought to be negligible in terms of contribution to total 

plant water use (Zencich et al. 2002). Beyond 20 m depth, the probability of groundwater as a water 

source for vegetation is regarded as being low.  While meta-analyses by Canadell et al. (1996), Schenk 

& Jackson (2002) and Schenk & Jackson (2005), have shown maximum rooting depths across multiple 

biomes to extend 20-50m below ground, significant variation exists, and questions remain about the 

relative success of roots at this depth. Models of vertical root resource distribution (and water 

extraction) and field observations made by Schenk (2008), suggest that the percentage of root 

resources present below 10m is almost negligible, and likely to be less than 1% of all root resources 

available.  A study by Kath et al. (2014) on groundwater decline and tree change in eastern Australian 

floodplain landscapes  identified groundwater depth thresholds ranging from 12.1 m to 22.6 m for 

Eucalyptus camaldulensis (a dominant component of Jimmawurrada Creek vegetation); beyond which 

canopy condition declined abruptly.  Statistical modelling conducted as part of this study indicated 

that 27% of variation was explained by survey year, 24% was explained by antecedent groundwater 

depths, 20% was explained by tree density, and 10% was explained by groundwater decline 

magnitude.  It was hypothesised by Kath et al. (2014) that while maximum rooting depths in E. 

camaldulensis were unknown, critical groundwater depths identified in this study may represent a 

functional physiological limit to effective root growth and water extraction.  In the Pilbara, the degrees 

of adaptation to aridity among local tree populations is thought to be higher (along with lower 

vegetation densities) and as such more importance tends to be placed on continued groundwater 

access beyond decline thresholds (associated with water table depths beyond 10 m).  This continued 

access; while facilitating uptake of relatively negligible proportions of tree water use is considered 

highly important for the maintenance of turgor within trees and thus the avoidance of water stress 

induced mortality at key seasonal times.    
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Groundwater Modelling and Potential for Impacts Associated With Development of Mesa H  

Modelled cumulative groundwater changes as a result of the ongoing operations at Mesa J (including 

the Southern Cutback Borefield) and the Coastal Water Project, combined with the development of 

Mesa H, are predicted to result in the initial 12 km stretch of Jimmawurrada Creek (from the 

confluence with the Robe River) experiencing significant groundwater height changes.  Within the 

initial most sensitive stretch of Jimmawurrada Creek (approximately 3 km), this height change is 

modelled to be in the order of 1-8 m (increasing at distance from the confluence), with 4-10 m of 

groundwater drawdown experienced in the following 5 km stretch (i.e. from the vicinity of the corner 

of the creek closest to the SCB) (Rio Tinto 20189. Upstream of this stretch and away from discharge 

influence, modelled drawdown trends within the final approximate 4 km stretch of Jimmawurrada 

Creek are similar (4-8 m) depending on timing, with  similar but generally greater drawdown than 

experienced in downstream reaches predicted for the year 2037.  Beyond 2037, at the end of the 

Mesa H and Mesa J mine life and subsequent end of dewatering / water demand, groundwater levels 

in this area are expected to begin to recover.  Plate 5-2 provides a spatial representation of some of 

the most relevant metrics from this groundwater modelling for local vegetation. 

Based on current groundwater modelling (groundwater modelling from Rio Tinto 2019a), the first 0.2 

km stretch of Jimmawurrada Creek from the confluence (represented by Zone 1 in Plate 5-2 and 

equating to approximately 2% of the modelled section of Jimmawurrada Creek), will experience a 

maximum depth to groundwater in 2030 of approximately <7 mbgl.  Under such a scenario, 

groundwater should still be directly3 and indirectly4 accessible to overstorey vegetation, with some 

potential for indirect access by understorey constituents. However, some impacts are considered 

likely for smaller scale OPV communities present in this zone, irrespective of perceived degrees of 

groundwater access. See Plate 5-2 for approximate mapping of the maximum groundwater depth 

modelled to occur at 2030 (or the worst case scenario) within the relevant potential impact zones.  

Approximately 43% of the modelled zone of Jimmawurrada Creek is represented by the following ~0.5 

km creek stretch (0.2-0.7 km from the confluence) and the most upstream ~4.7 km stretch (7.3-12 km 

from the confluence) within the modelling area (Zone 2a & 2b in Plate 5-2). In this zone maximum 

depth to groundwater is modelled to be in the order of 7-11 mbgl at 2030.  In addition, parts of the 

larger upstream stretch (7.3-12 km from the confluence) will also experience a similar depth to water 

later in the modelling period at 2037.  Under such a scenario groundwater should still be directly and 

indirectly accessible to overstorey vegetation.  Access for understorey vegetation is unclear, and while 

some understorey vegetation components may potentially maintain indirect access, this is dependent 

on multiple factors.  Furthermore, the importance of the presence/absence of access to groundwater 

for understorey vegetation is not only very species dependent but is very dependent on antecedent 

conditions and generally this aspect of riparian ecology is poorly understood.  In the case of 

Jimmawurrada Creek, it seems unlikely that groundwater access is a significant water source for 

understorey vegetation, but in some more mesic stretches it may play a role. Through the downstream 

                                                             
3 Direct groundwater access is pertaining to roots directly in contact with the saturated zone of underlying aquifers.  

4 Indirect groundwater access is pertaining to roots being able to access water present in the soil profile but representing wa ter sourced 
from the aquifer and forming the unsaturated zone directly above the underlying aquifer (including but not restricted to the capillary fringe)  
where varying degrees of capillary rise (or capillarity – forces influenced by matric and soil water potentials) can be present.  
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portion of this modelling group (0.2-0.7 km from the confluence) potential impacts are also likely for 

smaller scale OPV communities present in this area irrespective of perceived access.   

 

Plate 5-2:   Approximate mapping of the modelled maximum depth to groundwater groups (meters 

below ground (mbgl)) at 2030 (blue labels and arrows) for the relevant stretch of Jimmawurrada 

Creek*.  

* Includes delineation of the relevant potential impact zones (1 -3) and table of other relevant hydrological modelling data 

for each zone such as; grouped maximum depth to water-table below ground level, groupings for modelled drawdown 

and groupings for approximate baseline (pre-mining) depth to water-table below ground level.  

Of the remainder of the drawdown modelled section of Jimmawurrada Creek (~55% or 6.6 km), and 

representing the central stretch, broadly located adjacent to Mesa J and the SCB (Zone 3; Plate 5-2), 

the maximum depth to water table is modelled as being between 11-14 mbgl at 2030.  Under such a 

scenario, direct groundwater access is likely to be maintained by at least a portion (the more mature 

portion) of the overstorey riparian components. Furthermore indirect5 access to groundwater should 

                                                             

5 Indirect groundwater access is pertaining to roots being able to access water present in the soil profile but representing wa ter sourced 
from the aquifer and forming the unsaturated zone directly above the underlying aquifer (including but not restricted to the capillary fringe)  
where varying degrees of capillary rise (or capillarity – forces influenced by matric and soil water potentials) and water delivery can be 
present.  
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be maintained by most riparian trees. However regardless of the maintenance of indirect or direct 

groundwater access; its acknowledged than where the water table is deeper than 10-12 mbgl, the 

relative contribution of groundwater to the environmental water requirements of overstorey 

phreatophytes is thought to be limited.   

Limitations on groundwater access applied by the dimensions of local alluvial formations is also an 
important factor to consider in relation to the maintenance of groundwater access by GDV.  At the 
deepest part of the Jimmawurrada Creek Alluvial Aquifer channel (the thalweg), alluvial depths are 
interpreted from borehole data, where available, to range from 28-40m deep.  However; the denser 
riparian vegetation communities are not necessarily aligned with the thalweg of the alluvial aquifer 
channel.   Based on available borehole data, the flanks of the alluvial formation ranges from 14-28m 
deep, and on the periphery of these outer zones, alluvial depths may be even shallower..  

Based on the above observed ranges in alluvial depth, an ultimate depth to groundwater in the realm 

of 15m, while temporary, would broadly coincide with areas where alluvial formations extend deeper 

than the maximum water table depth.  This means that vegetation should not experience a situation 

where their root systems no longer have access to groundwater saturated alluvials, notwithstanding 

the potential that root access to this depth may be constrained by other factors (i.e. lack of an inherent 

capability to or available stimuli to root that deep). Despite this; variability in channel morphology and 

vegetation distribution does determine that if modelled drawdown in this stretch is realised and does 

lead to groundwater levels extending as deep as 14 mbgl (or greater), stress associated with complete 

groundwater access removal from vegetation may occur in localised areas.  However; this is 

considered unlikely based on the estimates of alluvium thickness.  While this is a potential issue (but 

considered unlikely) for vegetation overlying some small stretches within approximately 8 km of the 

modelled zone, the remainder of the modelling area will not be exposed to this issue as it is also 

proven to have a greater alluvial sediment thickness than 15m on the creek flanks surrounding the 

thalweg. In addition to this; approximately 90 % of the alluvial layers in the modelled stretch of 

Jimmawurrada creek overlie a basement lithology of Channel Iron Deposit (CID), and as such, the 

degree of porosity, structural complexity, and inherent water holding capacity of both the lithology 

and sediments, may positively influence water availability at the alluvial-CID interface.  

While there is limited information regarding the interface between the alluvial basement and the 

underlying formations, clay formations are known to be common in the area, and the potential for 

fine, moisture holding formations at the alluvial basement are elevated. Such formations may not only 

be important for holding water through dry periods, but may also be important for reducing the 

influence of aquifers in the underlying rock layers on those present in the alluvium.  Dell et al., (1983) 

explored the role of root channels in deep soil profiles through coring and excavation methods in the 

jarrah forest of South West Western Australia.  Fine Roots of Eucalyptus marginata were shown to 

penetrate the clay matrix and occupy the entire profile down to weathered basement at depths of up 

to 40 m.  Such root channels were found to extend vertically from fissures and conduits in the shallow 

subsurface caprock layer deep in the clay subsoil. The channels are considered permanent features of 

the profile and are occupied by successive generations of trees (Dell et al. 1983).  For roots to form 

channels this deep and into the fissures of basement lithologies and over successive generations, 

moisture sources (likely from fractured rock aquifers) in these zones must be important, and are 

potentially what is enticing roots down to such depths (rather than random establishment).  It is for 

the same reason that potential moisture sources in the weathered bedrock interface between the 

alluvium and the porous CID layer in Jimmawurrada Creek may also represent relevant water source 

for trees if groundwater levels are significantly reduced. 
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Despite the potential for the formation of accessible fractured rock aquifers in the interface between 

the alluvial basement and weathered bedrock zone; information on such characteristics are minimal 

and thus unable to be considered as an important alternative water source.  This is also compounded 

by the potential, in some small areas, for the groundwater table to recede down to the base of the 

local alluvial formations.  In such situations, however spatially small they may be; the potential for 

impacts to overlying GDV increase substantially given that groundwater access may be removed 

altogether.  Regardless of the presence of periods of negligible access, or degrees of groundwater 

access removal, the overriding factor of importance is that at least partial recovery of groundwater 

tables has been shown to occur annually (and at times more frequently). As a consequence, cycles of 

exposure to water stress and return to more acceptable conditions, have been and will be (and will 

continue to be) facilitating some degree of hydraulic adaptation within local vegetation communities 

to periodic water stress. 

In situations where groundwater contact with tree roots may be removed through the general drop 

of water tables below existing root systems (however deep they may range), the rate of drawdown is 

modelled to be slow enough (average < 1 m per year, but at times greater and accompanied by short 

term recovery cycles as shown in Figure 5-1) in order for roots to successfully follow groundwater as 

it declines. This process will increase the ability of trees (particularly young to semi-mature trees) to 

be able to slowly adapt and potentially establish larger root masses.  The development of larger root 

masses than previously held will help increase the ability of trees to rely more heavily on sourcing 

water needs from the vadose zone and associated surface water driven replenishment events. 

As addressed earlier; some understorey changes are likely as a result of changes predicted by the 

groundwater modelling.  However it is important to point out that the majority of mesic understorey 

components within Jimmawurrada Creek are crowded around the low flow channels where surface 

water inputs are generally focused. The regular surface water inputs present in these zones (along 

with intermittent discharge in the downstream stretches) should therefore go some way to minimising 

changes within the more sensitive understorey components.  Despite this; structural and potentially 

compositional changes in the understorey vegetation are possible in the historically mesic zones 

experiencing the higher degrees of aquifer drawdown.  

General Responses of Riparian Vegetation in Jimmawurrada Creek through Anthropogenic 

and Climatic Influences 

As is typical in the overstorey of any woodland community when groundwater access and thus water 

availability is reduced, assuming the rate and severity of change stay below certain thresholds; trees 

will typically respond6 by reducing their Huber value (ratio of leaf area to sapwood area) in the form 

of reductions in canopy leaf area (Carter & White 2009).  In various locations/cases this can ultimately 

lead to tree mortality as a result of spatial spikes in soil dryness and the resulting competition for 

water resources.  While mechanisms surrounding water stress induced mortality are many and often 

hard to attribute, the distribution and extent of mortality linked to water stress are likely to come in 

two key forms (assuming more extended drought conditions are not in effect).  Spatial clusters of 

elevated mortality occurring more sporadically and which depend on smaller scale edaphic 

                                                             

6 Use of the term respond is used loosely here, as this may more accurately be described as a flow on effect from multiple feedback loops  
within the physiology of a plant. In the shorter term this may result in leaf drop, and reductions in LAI without obvious cha nges in sapwood 
resources.  
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characteristics interacting with areas of elevated competition for water resources.  Such clusters are 

generally not very obvious, as they tend to be scattered among more average conditioned vegetation.  

Alternatively, in arid environments such as the Pilbara, mortality events are likely to eventuate as a 

result of increased amounts of dead wood in canopies (from cavitation and death of some branches), 

increasing the susceptibility of trees to succumb to fire. These mortality events tend to convert overall 

to reductions in basal area over certain communities as tree density (along with leaf area per hectare) 

transitions to a value which the new soil moisture regime can support in the short to long term.   

Current modelling (Rio Tinto 2019) suggests that the greatest rate of change in groundwater height 
along the creek is predicted to occur between 2027 and 2030 with a cumulative drawdown rate of 
approximately 2.5 m/year. However, drawdown and aquifer recovery rates of 2m/year will happen 
frequently depending on duration of the dry season and the frequency of rainfall events (Figure 5-1). 
Between 2023 and 2036 the average linear rate of drawdown during this entire period is predicted to 
be approximately 0.2 m/year. 

 

Figure 5-1: Graph showing the maximum rates of drawdown modelled to occur along the stretch 
of Jimmawurrada creek where groundwater heights are influenced by the Mesa H proposal.  

The modelled degree of vertical change to groundwater levels is generally thought to be within ranges 

which local facultative phreatophytes can successfully adapt to (i.e. 1 cm per day which translates to 

more than 3 meters per year; Kranjcec, Mahoney and Rood 1998; Scott, Shafroth, and Auble 1999; 

Horton and Clark 2001; and Canham 2011).  This suggests that, assuming an extreme drought does 

not temporally align with spikes in drawdown induced water stress; rates of change are unlikely to 

bring about significant threshold induced mortality events and extreme canopy decline. Furthermore, 

such rates of groundwater table decline are considered well within the range with which tree root 

growth is thought capable of tracking down through the alluvial profile in order to maintain contact 

and groundwater access. However, it is acknowledged that aquifer drawdown based on groundwater 

modelling does not accurately predict rates of drawdown at a smaller scale. Instead, as the degrees of 

drawdown predicted are realised in the environment, cycles of fluctuation in the water table (as 

depicted in Figure 5-1) will be likely and as such there will be periods of slower change and periods of 

accelerated change, often followed by some level of recovery in the shorter term.  As a result and also 

through consideration of the historical groundwater levels in the area; small sections of 
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Jimmawurrada Creek such as the area adjacent to and further upstream of the SCB (see Plate 5-2; 

where drawdown of 4-8 and 8-9 m may be experienced), also have the potential to experience 

threshold-induced mortality events and significant canopy decline as a result of water stress.  

However, this same area is also where significant changes in groundwater height, in the order of that 

predicted to occur as a result of the proposal, have already been experienced (along with subsequent 

recovery) due to climatic changes and historical dewatering of local aquifers.  Therefore, it is assumed 

that these riparian communities have already undergone some degree of adaptation to hydrological 

change and as such should possess increased resilience to future hydrological change of a similar 

magnitude.   

So far, groundwater changes broadly linked to climatic shifts, but also partly attributable to local bore 

fields have seen canopy cover changes in the order of 10-40 % in communities surrounding the low 

flow channel (Rio Tinto 2018c).  However; baseline monitoring in the area of interest along 

Jimmawurrada Creek is limited to 2017 onwards, and as a result, does not provide a full context with 

which to quantify the impact of recent hydrological changes experienced in the study area. This means 

that the following changes are summarised from a limited number of tree health sites (monitored 

back to 2012), some located near to, but all positioned upstream of the modelled influence of the SCB 

and Mesa H/J. In addition, some localised increases in mortality (patchy, and generally not coinciding 

spatially with monitoring sites), likely to be in the order of 1-5 % of local overstorey populations have 

also been observed, but not monitored.   

Based on the hydrogeological modelling results, there is a risk that certain riparian zones within 

Jimmawurrada Creek may suffer impacts to overstorey and some understorey components.  Such 

impacts are most likely to be a result of reduced access to groundwater in combination with increased 

competition for water. Increased competition for water is thought to be linked to elevated tree stand 

densities which appear to have established as a result of historical groundwater access, discharge and 

the climatically wet period appearing in the rainfall records between 1988 and 2011.  However; certain 

local conditions may also determine that the riparian systems in the area possess an increased degree 

of resilience to changes in the broader groundwater table.   

Sediments in the Jimmawurrada Creek area appear to be relatively fine, so the alluvial deposits below 

creek bed and bank communities are likely to possess relatively high soil matric potentials.  Water in 

soil profiles typically moves from areas of high water potential to areas of low water potential (i.e. wet 

soil to dry soil), with such water potential gradients often formed by root zones drying the soil in their 

areas of influence (Hillel 1998).  While the force of gravity generally restricts water moving too far 

along such gradients against this force (i.e. vertically up), soil matric potentials (broadly a product of 

soil particle sizes and surface characteristics) essentially influence the size of capillary forces and have 

the power to draw water up from saturated/unsaturated areas along water potential gradients (Hillel 

1998). For this reason soil matric potentials and processes which set up soil water potential gradients 

in the soil, have an ability to influence the distance over which water can be transported vertically (up) 

from the saturated zones associated with local aquifers.  As a result wetting and drying cycles in the 

soil profile down to average rooting depths have a tendency to create underlying gradients of soil 

water potential capable of drawing moisture up from the unsaturated zone above the broader water 

table through capillary rise (via the forces of capillarity (unsaturated soil water movement)).  Where 

soil matric potentials are high and barriers to capillary rise are not present (such as clay lenses), 

capillary rise can be substantial, and potentially in the order of 2-6 m above the actual water table 



Robe Valley Project              Targeted Riparian Vegetation Survey – Stage 1 Addendum – Jimmawurrada Creek Assessment 

61 

height7.  In arid climates the water delivered by transfer along such gradients is potentially as 

important as direct connection to the groundwater as it serves the same purpose of maintaining turgor 

within plant tissues through drought and seasonal water stress periods.  As a result groundwater 

supplementation to the vadose zone along gradients of matric potential has the potential to 

prevent/diminish substantial decline/mortality events. The potential extent of this type of moisture 

supplementation to the vadose zone in riparian environments is clearly relatively unknown, but may 

also represent a key mechanism driving the resilience shown by established arid-zone riparian 

communities to recorded groundwater changes.  

The Robe Valley has recently transitioned from a medium term period (approximately 15+ years) of 

above average rainfall to a five year period of average to slightly below average rainfall (from 2012) 

which appeared to be broken by an above average 2016/2017 wet season (See Figure 5-1). A 

significant drying trend was also noted to reach a peak in 2016 as part of long-term pool monitoring 

conducted within the Robe River (Streamtec 2017), and within riparian tree canopies monitored as 

part of a suite of tree health sites within Jimmawurrada Creek (Rio Tinto 2018c).  In the section of 

Jimmawurrada Creek where a good number of bores are located relatively close to the creek (broadly 

equivalent to zones 2b & 3b in Plate 5-2), bore data has shown that groundwater has dropped 

between 2-6 m in various locations, with change in the order of 5m and greater located in the creek 

section closest to the southern cut back Borefield (Rio Tinto 2018d). While a significant component 

(probably the most substantial component) of the drying trend detected is likely attributable to the 

climatic influence recorded (and importantly a significant reduction in surface water flows within 

Jimmawurrada Creek prior to 2016), it is not yet clear how much of this trend is also associated with 

local anthropogenic groundwater pressures. What is clear is that in the zone where greatest recent 

groundwater height change has been experienced, beyond a general trend of canopy decline and 

some patchy clustering of more substantial canopy decline, no significant increases in tree mortality 

were noticed at the time of survey (and more generally by Rio Tinto monitoring staff).  However it is 

important to note that similar levels of groundwater height change have not been confirmed in the 

alluvium of Jimmawurrada Creek due to a limited number of bores located directly in this zone. 

Despite this, it is assumed that a similar degree of change has also occurred in the alluvium.  If not, 

this may be testament to the influence of local surface water regimes, the water holding capacity of 

alluvial formations in this area and the reduced potential for groundwater changes in the basement 

to transfer through to the potentially dense alluvial formations above. 

When considered in light of the magnitude of hydrological change experienced through the 2014-2018 

period (up to 6 m of groundwater drawdown in some areas); the magnitude of canopy decline and 

particularly mortality observed along key sections of Jimmawurrada Creek appears relatively low. If 

this is also considered in light of the 2017 canopy regrowth and some recovery within riparian 

vegetation through such areas; the evidence suggests that at least partial groundwater recovery 

events are regular, vegetation in the area is relatively robust, and a significant degree of adaptation 

to new hydrological conditions, particularly within the root-zone may have already occurred and will 

likely continue to occur. 

                                                             

7 Estimated based on theoretical graphs provided in various literature, but not backed by good empirical data, rather a guide from theoretica l 
models. This should be assumed to give some indication of hydraulic uplift could be achieved via such pathways rather than suggesting 
what’s occurring in this situation.  
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Despite more positive rainfall and recharge conditions during the 2016/2017 wet season and some 

positive 2018 winter rainfall events, 2017/2018 rainfall has generally been below average, with similar 

trends seen in the creek flow data for Jimmawurrada Creek.  This is an important trend given how 

important groundwater in the Bungaroo valley is, and how tightly linked aquifer recharge is to 

rainfall/stream-flow in the locality.  

If an extended period of drought and a lack of cyclonic events (and associated stream flows) is 

experienced; natural recharge and thus recovery of the local Bungaroo aquifer and groundwater 

heights under Jimmawurrada creek; may be heavily reduced. Hydrogeological modelling based on a 

simulated 50% reduction of natural recharge (Uncertainty run 2; Rio Tinto 2019), suggested that the 

water table along the Jimmawurrada Creek could be reduced by a further 3m on top of current 

modelling.  However; this does assume below average rainfall/cyclonic events occur and persist for an 

extended period, which while possible, is relatively unlikely under current short term climate change 

predictions.  Importantly, the nature of the hydrogeological environment of the Bungaroo valley 

determines that recharge rates per unit area appear broadly high, when compared to other Pilbara 

aquifer systems.  As a result, any decline in water levels brought about by such climatic changes, also 

have the potential to be ameliorated relatively rapidly under the influence of a cyclone or multiple 

large tropical rainfall events. However the modelling conducted in the H3 report (Rio Tinto 2019) 

generally suggests recovery rates of 2m/year will happen frequently depending on the duration of dry 

season and frequency of rainfall events. This is supported by airborne geophysical data interpretation 

which suggests that there is a fair degree of hydraulic connectivity between the Jimmawurrada Creek 

sediments and Bungaroo palaeochannel aquifer in the upper Jimmawurrada area (Rio Tinto 2019). 

 
Figure 5-2: Graph of the long term annual rainfall records for Pannawonica and Yalleen Station 
combined* 

*takes advantage of mid-late 1900’s Yalleen station data and gaps in this data fi lled by the Pannawonica data . 
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6 CONCLUSIONS 

Broadly speaking; vegetation communities mapped within the Jimmawurrada Creek study area and 

excluding communities in the sump/wetland, are relatively equivalent to typical medium to larger 

sized creekline communities which are well represented throughout the Pilbara. Despite the presence 

of some atypical mesic floristic components and associations within the upstream reaches of 

Jimmawurrada Creek (likely associated with hydrological influence form the Bungaroo valley aquifer, 

the high degree of grazing related disturbance and weed infestation led to the ultimate significance 

attributed to these communities being reduced. As a result, the key riparian communities which are 

distributed on and around the main low and high flow channels of the creek are estimated to possess 

a “Moderate” to “Minor” range of significance.  In addition to this, some small areas of C1b/C1bb 

coded vegetation (OPV), where Melaleuca argentea forms a co-dominant component, are present at 

the Robe River end (Jimmawurrada Creek – Robe River confluence) of the study area.  In addition to 

these areas being quite sensitive to hydrological change, they are also of elevated significance having 

been attributed a “Moderate-high” significance (where present at baseline) rating as part of this study.   

Significant impacts to the more sensitive C1bb community (~0.5 ha interpreted present at baseline) 

within Jimmawurrada Creek are unlikely but possible given the inherent vulnerability of the resident 

obligate phreatophytes and the degree of consistency of water access they are likely accustomed to.  

Significant impacts/changes to the C1b community within Jimmawurrada Creek are likely based on 

groundwater modelling, but together with the mitigating influence of discharge, surface water inputs, 

and groundwater recovery cycles, such impacts if realised are unlikely to persist over short to medium 

time scales. Furthermore this community appears to have established under the influence of discharge 

and as a result, any transition to a more ephemeral type riparian community is potentially insignificant.   

Upstream of these communities where greater magnitude drawdown is likely; a slow transition to 

smaller canopies (i.e. reduced Leaf Area Index) and reduced tree densities (or basal areas) within 

communities currently accessing and relying upon groundwater is likely.  The Facultative 

phreatophytic type vegetation communities present in such zones of the creek are generally known 

to be more resistant to hydrological change and much better at transitioning to utilising alternative 

water sources for the vast majority of their requirements. As a result, it is predicted that some level 

of change (minimal compositional changes (understorey) and potentially some structural change 

(reduced cover) in overstorey/understorey components) is likely within riparian vegetation 

communities within Zones 1 – 3 along Jimmawurrada Creek, but that there is potential for more 

pronounced change in certain zones (particularly Zone 3a (southern half), and 3b, and the western 

half of 2b south (Plate 5-2)), where elevated stand densities occur adjacent to the Mesa J SCB.  

Within the Sump/Wetland area, communities were attributed a “Moderate-High” significance and 

were also determined to possess “Medium (+) to High” sensitivity to hydrological change.  While the 

Sump/Wetland communities may be dependent on small perched aquifers and therefore potentially 

exist independent of the broader groundwater table, the cumulative drawdown modelled as part of 

the Mesa H Proposal is not predicted to have a detectable influence that far to the east.  
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7 APPENDICES 

Appendix 1: Vegetation structure and condition scale used for vegetation description and mapping 
formulated within this study. 
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Appendix 2: Associated species recorded in each mapped vegetation type.   

Veg Code 
GDE / 

Community 
Summary Info 

GDE 
Type 

Vegetation Description 
Equivalent Astron 
2015, or Biota 2012 
code. 

 
C1A 

 
(Only present at 

confluence with 
the Robe River) 

Mature MA and 
EC dominated 
Open forest to 
Low Woodland  

OPV-B 

Acacia ampliceps, Acacia trachycarpa, Acacia tumida var. pilbarensis, Alternanthera nana, Amaranthus 
undulatus, Amaranthus cuspidifolius, Argemone ochroleuca subsp. ochroleuca*, Boerhavia coccinea, 
Capparis spinosa var. nummularia, Cenchrus ciliaris*, Centipeda minima subsp. macrocephala, Cleome 
viscosa, Clerodendrum tomentosum var. lanceolatum, Crotalaria medicaginea var. neglecta, Cucumis 
melo, Cymbopogon ambiguus, Cyperus iria, Cyperus vaginatus, Echinochloa colona*, Euphorbia australis, 
Gomphrena cunninghamii, Cyperus vaginatus, Eucalyptus victrix, Goodenia lamprosperma, Gossypium 
robinsonii, Ipomoea muelleri, Juncus kraussii, Notoleptopus decaisnei, Passiflora foetida subsp. hispida*, 
Petalostylis labicheoides, Pluchea rubelliflora, Ptilotus gomphrenoides, Rhynchosia minima, Schenkia 
clementii, Sesbania cannabina, Sesbania formosa, Sporobolus australasicus, Stemodia grossa, Tinospora 
smilacina, Sonchus oleraceus*, Tephrosia rosea var. Fortescue Creeks (M.I.H. Brooker 2186), Vigna 
lanceolata, Waltheria indica, and *Vachellia farnesiana. 

EcMaCvCspp (Astron 
2015) or  MaEcCv  

(Astron 2016*) 

C1b 

Semi-Mature 
MA and EC 

dominated Low 
Woodland 

OPV-C 

Acacia ampliceps, Acacia colei var. ileocarpa, Acacia trachycarpa, Acacia tumida var. pilbarensis, 
Alternanthera nana, Argemone ochroleuca subsp. ochroleuca*, Capparis  spinosa var. nummularia, 
Cenchrus ciliaris*, Cleome viscosa, Clerodendrum tomentosum var. lanceolatum, Cucumis melo, 
Cymbopogon ambiguus, Cynodon dactylon*, Cyperus vaginatus, Echinochloa colona*, Eucalyptus victrix, 
Ficus aculeata, Flueggea virosa subsp. melanthesoides, Gossypium robinsonii, Ipomoea muelleri, Juncus 
kraussii, Passiflora foetida subsp. hispida*, Petalostylis labicheoides, Rhynchosia bungarensis, Sesbania 
formosa, Sesbania cannabina, Sonchus oleraceus*, Tephrosia rosea var. Fortescue Creeks (M.I.H. Brooker 
2186) , Vachellia farnesiana*, and Vigna lanceolata. 

Similar to 
EcMaCvCspp  (Astron 
2015) or  similar to 

MaEcCv  (Astron 
2016*) 

C2AA 

Large Mesic EC 
dominated 

Open Forest 
representations 

FPV-A 

Acacia ampliceps, Acacia bivenosa, Acacia colei var. colei, Acacia trachycarpa, Acacia ancistrocarpa, 
Acacia maitlandii, Acacia pyrifolia var. pyrifolia, Acacia tumida var. pilbarensis, Argemone ochroleuca var. 
ochroleuca*, Cenchrus setiger*, Cenchrus ciliaris*, Cleome viscosa, Crotalaria medicaginea var. neglecta, 
Cucumis variabilis, Cucumis melo, Cyperus vaginatus, Eucalyptus victrix, Eulalia aurea, Euphorbia 
schultzii, Hybanthus aurantiacus, Ipomoea muelleri, Melaleuca glomerata, Melaleuca argentea, 
Petalostylis labicheoides, Phyllanthus maderaspatensis, Senna notabilis, Sesbania cannabina, Sesbania 
formosa, Stemodia grossa, Tephrosia rosea var. Fortescue creeks (M.I.H. Brooker 2186), Trachymene 
oleracea subsp. Oleracea, Triodia epactia, Typha domingensis, Vachellia farnesiana* and  Vigna 
lanceolata var. lanceolata. 

Similar to 
EcCv  (Astron 2015) 
or EcEvAtrApyPlTw  

(Astron 2016*) 
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Veg Code 
GDE / 

Community 
Summary Info 

GDE 
Type 

Vegetation Description 
Equivalent Astron 
2015, or Biota 2012 
code. 

C2A 
 EC dominated 

Open Forest 
FPV-A 

Acacia ampliceps, Acacia bivenosa, Acacia colei var. colei, Acacia trachycarpa, Acacia ancistrocarpa, 
Argemone ochroleuca var. ochroleuca*, Cenchrus setiger*, Cenchrus ciliaris*, Cleome viscosa, Cucumis 
variabilis, Cyperus vaginatus, Eucalyptus victrix, Eulalia aurea, Euphorbia schultzii, Hybanthus 
aurantiacus, Melaleuca glomerata, Melaleuca argentea, Petalostylis labicheoides, Phyllanthus 
maderaspatensis, Sesbania formosa, Sesbania cannabina, Stemodia grossa, Trachymene oleracea subsp. 
Oleracea, Typha domingensis, and Vigna lanceolata var. lanceolata. 

Similar to 
EcCv (Astron 2015) or 

EcEvAtrApyPlTw  
(Astron 2016*) 

C
2

A
-C

r 

C2AA-Cr 

EC dominated 
woodland to 
open forest - 

Creek 

FPV-A 

Acacia bivenosa, Acacia colei var. colei, Acacia sclerosperma, Acacia trachycarpa, Acacia ancistrocarpa, 
Argemone ochroleuca var. ochroleuca*, Cenchrus setiger*, Cenchrus ciliaris*, Cleome viscosa, Corchorus 
sidoides, Cucumis variabilis, Cyperus vaginatus, Eucalyptus victrix, Eulalia aurea, Euphorbia schultzii, 
Gymnanthera cunninghamii, Hybanthus aurantiacus, Lobelia arnhemica, Malvastrum americanum*, 
Melaleuca glomerata, Melaleuca argentea, Melaleuca bracteata, Petalostylis labicheoides, Phyllanthus 
maderaspatensis, Phoenix dactylifera,  Rhynchosia minima, Sesbania formosa, Sesbania cannabina, 
Stemodia grossa, Stylobasium spathulatum, Themeda triandra, Trachymene oleracea subsp. Oleracea, 
Typha domingensis, Vachellia farnesiana, and Vigna lanceolata var. lanceolata.    

EcEvMgCYPvCEc (Biota 
2012) 

C2A-Cr 

EC dominated 
woodland to 
open forest - 

Creek 

FPV-A 

Acacia bivenosa, Acacia colei var. colei, Acacia trachycarpa, Acacia ancistrocarpa, Acacia sclerosperma, 
Argemone ochroleuca var. ochroleuca*, Cenchrus setiger*, Cenchrus ciliaris*, Cleome viscosa, Corchorus 
sidoides, Cucumis variabilis, Cyperus vaginatus, Eucalyptus victrix, Eulalia aurea, Euphorbia schultzii, 
Hybanthus aurantiacus, Malvastrum americanum, Melaleuca glomerata, Melaleuca bracteata, 
Petalostylis labicheoides, Phyllanthus maderaspatensis, Rhynchosia minima, Sesbania formosa, Sesbania 
cannabina, Stemodia grossa, Stylobasium spathulatum, Themeda triandra, Trachymene oleracea subsp. 
Oleracea, Typha domingensis, Vachellia farnesiana, and Vigna lanceolata var. lanceolata.  

EcEvMgCYPvCEc (Biota 
2012) 

C2A-SW 

EC dominated 
woodland/Mesi

c open 
shrubland 

FPV-A 

Eucalyptus victrix, Acacia sclerosperma, Acacia colei var. colei, Acacia pruinocarpa, *Cenchrus setiger, 
Centaurium spicatum, Cynodon dactylon, Eragrostis surreyana, *Flaveria trinervia, *Lactuca serriola, 
*Malvastrum americanum, Melaleuca glomerata, Melaleuca bracteata, *Passiflora foetida var. hispida, 
Pluchea rubelliflora, Rhynchosia minima, and Setaria dielsii, Stylobasium spathulatum, Triodia angusta, 
and Vachellia farnesiana. 

Wetland-Mosiac (Biota 
2012) 
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Veg Code 
GDE / 

Community 
Summary Info 

GDE 
Type 

Vegetation Description 
Equivalent Astron 
2015, or Biota 2012 
code. 

C2B 
EC & EV co-
dominated 

Open Forest 

FPV-B 

Acacia ampliceps, Acacia bivenosa, Acacia colei, Acacia trachycarpa, Acacia ancistrocarpa, Acacia 
pyrifolia var. pyrifolia, Cenchrus setiger*, Cenchrus ciliaris*, Cleome viscosa, Cyperus vaginatus, Eulalia 
aurea, Gossypium robinsonii, Indigofera colutea, Ipomoea muelleri, Melaleuca glomerata, Melaleuca 
argentea, Petalostylis labicheoides, Sesbania cannabina, Triodia epactia, Typha domingensis, and 
Vachellia farnesiana* 

Similar to 
EcEvCspp  (Astron 

2015) or 
EcEvAtrApyPlTw  
(Astron 2016*) 

C
2

B
-C

r 

C2BB-Cr 

EC & EV 
dominated 
woodland - 

Creek 

FPV-B 

Acacia bivenosa, Acacia colei var. colei, Acacia trachycarpa, Acacia ancistrocarpa, Acacia pyrifolia var. 
pyrifolia, Cenchrus setiger*, Cenchrus ciliaris*, Cleome viscosa, Cyperus vaginatus, Eulalia aurea, Ficus 
aculeata, Gossypium robinsonii, Indigofera colutea, Ipomoea muelleri, Melaleuca bracteata, Melaleuca 
glomerata, Petalostylis labicheoides, Phyllanthus baccatus, Phoenix dactylifera, Sesbania formosa, 
Sesbania cannabina, Stylobasium spathulatum, Triodia epactia, Typha domingensis, and Vachellia 
farnesiana*. 

EcEvMgCYPvCEc (Biota 
2012) 

C2B-Cr 

EC & EV 
dominated 
woodland - 

Creek 

FPV-B 

Acacia bivenosa, Acacia colei var. colei, Acacia trachycarpa, Acacia ancistrocarpa, Acacia pyrifolia var. 
pyrifolia, Cenchrus setiger*, Cenchrus ciliaris*, Cleome viscosa, Cyperus vaginatus, Eulalia aurea, 
Gossypium robinsonii, Indigofera colutea, Ipomoea muelleri, Melaleuca glomerata, Petalostylis 
labicheoides, Sesbania cannabina, Stylobasium spathulatum, Triodia epactia, and Vachellia farnesiana*. 

EcEvMgCYPvCEc (Biota 
2012) 

C2A-B 
EC dominated 

Woodlands 
FPV-A 

Acacia bivenosa, Acacia colei var. colei, Acacia trachycarpa, Acacia ancistrocarpa, Acacia trachycarpa, 
Argemone ochroleuca var. ochroleuca*, Cenchrus setiger*, Cenchrus ciliaris*, Cleome viscosa, Cucumis 
variabilis, Cyperus vaginatus, Eucalyptus victrix, Eulalia aurea, Euphorbia schultzii, Hybanthus 
aurantiacus, Melaleuca glomerata, Melaleuca argentea, Petalostylis labicheoides, Phyllanthus 
maderaspatensis, Sesbania cannabina, Stemodia grossa, Trachymene oleracea subsp. Oleracea, Typha 
domingensis, and Vigna lanceolata var. lanceolata. 

EcCv  (Astron 2015) 
or EcEvAtrApyPlTw  

(Astron 2016*) 

C2B-B 
EC & EV co-
dominated 
Woodland 

FPV-B 

Acacia bivenosa, Acacia colei, Acacia trachycarpa, Acacia ancistrocarpa, Acacia pyrifolia var. pyrifolia, 
Cenchrus setiger*, Cenchrus ciliaris*, Cleome viscosa, Cyperus vaginatus, Cyperus vaginatus, Eulalia 
aurea, Gossypium robinsonii, Indigofera colutea, Ipomoea muelleri, Melaleuca argentea, Melaleuca 
glomerata, Petalostylis labicheoides, Sesbania cannabina, Triodia epactia, Typha domingensis,  and 
Vachellia farnesiana* 

EcEvCspp (Astron 
2015) or 

EcEvAtrApyPlTw  
(Astron 2016*) 
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Veg Code 
GDE / 

Community 
Summary Info 

GDE 
Type 

Vegetation Description 
Equivalent Astron 
2015, or Biota 2012 
code. 

C2C 
EV Dominated 

Woodland 
FPV-C 

Acacia pyrifolia var. pyrifolia, Acacia bivenosa, Acacia maitlandii, Acacia pyrifolia var. pyrifolia, Acacia 
trachycarpa, Boerhavia coccinea, Cenchrus setiger*, Cenchrus ciliaris*, Cleome viscosa, Crotalaria 
medicaginea var. neglecta, Gossypium robinsonii, Hybanthus aurantiacus, Ipomoea muelleri, Rhynchosia 
minima, Senna notabilis, Stemodia grossa, Tephrosia rosea var. Fortescue creeks (M.I.H. Brooker 2186), 
Triodia epactia, Triumfetta appendiculata, Vachellia farnesiana*, and Waltheria indica. 

EvMgCv (Astron 
2015) or 

EvAtrTwCspp (Astron 
2016*) 

C2C-Cr 
EV dominated 

Low Woodland - 
Creek 

FPV-C 

Acacia pyrifolia var. pyrifolia, Acacia bivenosa, Acacia pyrifolia var. pyrifolia, Acacia trachycarpa, 
Boerhavia coccinea, Cenchrus setiger*, Cenchrus ciliaris*, Cleome viscosa, Corchorus sidoides, Crotalaria 
medicaginea var. neglecta, Gossypium robinsonii, Grevillea pyramidalis, Hybanthus aurantiacus, Ipomoea 
muelleri, *Malvastrum americanum, Rhynchosia minima, Senna notabilis, Stemodia grossa, Themeda 
triandra, Tephrosia rosea var. Fortescue creeks (M.I.H. Brooker 2186), Triodia epactia, Triumfetta 
appendiculata, Vachellia farnesiana*, and Waltheria indica. 

EcEvMgCYPvCEc (Biota 
2012) 

C2C-SW1 
EV dominated 

Woodland/Mesi
c Shrubland 

FPV-C 

Acacia pruinocarpa, *Cenchrus setiger, Centaurium spicatum, Cynodon dactylon, Cyperus vaginatus, 
Eragrostis surreyana, *Flaveria trinervia, Grevillea pyramidalis, *Malvastrum americanum, Pluchea 
rubelliflora, Rhynchosia minima, and Setaria dielsii, Stylobasium spathulatum, Themeda triandra, 
Chrysopogon fallax, Triodia angusta, and Vachellia farnesiana. 

Wetland-Mosiac (Biota 
2012) 

C2C-SW2 

EV & CH 
dominated 
Woodland/ 
Mesic open 
shrubland 

FPV-C 

Acacia pruinocarpa, *Cenchrus setiger, Centaurium spicatum, Cynodon dactylon, Eragrostis surreyana, 
*Flaveria trinervia, *Malvastrum americanum, Melaleuca glomerata, Pluchea rubelliflora, Rhynchosia 
minima, and Setaria dielsii, Triodia angusta, and Vachellia farnesiana. 

Wetland-Mosiac (Biota 
2012) 

C3A 
EC & EV co-
dominated 

Open woodland 

FPV-B 

Acacia bivenosa, Acacia colei, Acacia trachycarpa, Acacia ancistrocarpa, Acacia pyrifolia var. pyrifolia, 
Cenchrus setiger*, Cenchrus ciliaris*, Cleome viscosa, Cyperus vaginatus, Cyperus vaginatus, Eulalia 
aurea, Gossypium robinsonii, Indigofera colutea, Ipomoea muelleri, Melaleuca argentea, Melaleuca 
glomerata, Petalostylis labicheoides, Sesbania cannabina, Triodia epactia, Typha domingensis, and 
Vachellia farnesiana* 

EcEvCspp (Astron 
2015) or similar to 
EcEvAtrApyPlTw  
(Astron 2016*) 

C3B 
EV Dominated 

Open Woodland 
FPV-C 

Acacia pyrifolia var. pyrifolia, Acacia bivenosa, Acacia maitlandii, Acacia trachycarpa, Boerhavia coccinea, 
Cenchrus setiger*, Cenchrus ciliaris*, Cleome viscosa, Crotalaria medicaginea var. neglecta, Gossypium 
robinsonii, Hybanthus aurantiacus, Ipomoea muelleri, Rhynchosia minima, Senna notabilis, Stemodia 
grossa, Tephrosia rosea var. Fortescue creeks (M.I.H. Brooker 2186), Triodia epactia, Triumfetta 
appendiculata, Vachellia farnesiana*, and Waltheria indica 

EvMgCv (Astron 
2015) or 

EvAtrTwCspp (Astron 
2016*) 
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Veg Code 
GDE / 

Community 
Summary Info 

GDE 
Type 

Vegetation Description 
Equivalent Astron 
2015, or Biota 2012 
code. 

C3B-Cr 

EV & CH 
dominated Low 
Open Woodland 

- Creek 

FPV-C 

Acacia pyrifolia var. pyrifolia, Acacia bivenosa, Acacia sclerosperma, Acacia trachycarpa, Boerhavia 
coccinea, Cenchrus setiger*, Cenchrus ciliaris*, Cleome viscosa, Crotalaria medicaginea var. neglecta, 
Gossypium robinsonii, Grevillea pyramidalis, Hybanthus aurantiacus, Ipomoea muelleri, Malvastrum 
americanum, Rhynchosia minima, Senna notabilis, Themeda triandra, Tephrosia rosea var. Fortescue 
creeks (M.I.H. Brooker 2186), Triodia epactia, Triumfetta appendiculata, Vachellia farnesiana*, and 
Waltheria indica. 

EcEvMgCYPvCEc (Biota 
2012) 

C3C-Cr 

CH scattered 
low trees/ 

Variable Open 
Shrubland 

FPV-C 

Acacia pyrifolia var. pyrifolia, Acacia trachycarpa, Boerhavia coccinea, Cenchrus setiger*, Cenchrus 
ciliaris*, Cleome viscosa, Corchorus sidoides, Crotalaria medicaginea var. neglecta, Gossypium robinsonii, 
Grevillea pyramidalis, Hybanthus aurantiacus, Ipomoea muelleri, Malvastrum americanum, Petalostylis 
labicheoides, Rhynchosia minima, Senna notabilis, Themeda triandra, Triodia epactia, Vachellia 
farnesiana*, and Waltheria indica.  

EcEvMgCYPvCEc (Biota 
2012) 

C4 Shrublands 

V
ad

o
p

h
yt

ic
 

Acacia bivenosa, Acacia pyrifolia var. pyrifolia, Abutilon otocarpum, Acacia ancistrocarpa, Aerva 
javanica*, Argemone ochroleuca subsp. Ochroleuca*, Boerhavia coccinea, Cenchrus ciliaris*, Crotalaria 
cunninghamii, Eriachne pulchella subsp. dominii, Euphorbia schultzii, Gomphrena cunninghamii, 
Gossypium australe, Ipomoea muelleri, Notoleptopus decaisnei var. Orbicularis (A.B. Craig 428), Ptilotus 
astrolasius var. astrolasius, Ptilotus nobilis, Senna notabilis , Triodia epactia, Tephrosia rosea var. 
Fortescue Creeks (M.I.H Brooker 2186), Trachymene oleracea subsp. Oleracea, and Triodia wiseana. 

Similar to AtrEs & 
AtTeCc (Astron 2015) 

or AtrPl (Astron 
2016*) 

C5 
Beds with 
minimal 

vegetation 

V
ad

o
p

h
yt

ic
 Acacia trachycarpa, Argemone ochroleuca subsp. ochroleuca*, Boerhavia coccinea, Eriachne pulchella 

subsp. dominii, Gomphrena cunninghamii, Hybanthus aurantiacus, Ipomoea muelleri, Ipomoea muelleri, 
Ptilotus incanus, Ptilotus nobilis, Rhynchosia minima, Senna notabilis, Trichodesma zeylanicum var. 
zeylanicum, and Trachymene oleracea subsp. Oleracea. 

AtrEs  (Astron 2015) 
or Es (Astron 2016*) 
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Veg Code 
GDE / 

Community 
Summary Info 

GDE 
Type 

Vegetation Description 
Equivalent Astron 
2015, or Biota 2012 
code. 

C6 Shrublands 

V
ad

o
p

h
yt

ic
 /

 X
e

ro
p

h
yt

ic
 

Acacia ancistrocarpa, Acacia bivenosa, Acacia inaequilatera, Acacia trachycarpa, Acacia tumida var. 
pilbarensis, Acacia colei var. ileocarpa, Acacia inaequilatera, Acacia maitlandii, Acacia monticola, Acacia 
pyrifolia var. pyrifolia, Acacia synchronicia, Acacia trachycarpa x tumida var. pilbarensis, Acacia tumida 
var. pilbarensis, Acacia wanyu, Abutilon otocarpum, Aerva javanica*, Boerhavia coccinea, Bonamia 
erecta, Cajanus cinereus, Cenchrus ciliaris*, Corchorus lasiocarpus subsp. parvus, Crotalaria 
cunninghamii, Cymbopogon ambiguous, Grevillea pyramidalis subsp. leucadendron, Gossypium australe, 
Gossypium robinsonii, Hybanthus aurantiacus, Indigofera monophylla, Jasminum didymum subsp. lineare, 
Malvastrum americanum*, Notoleptopus decaisnei var. Orbicularis (A.B. Craig 428), Pentalepis 
trichodesmoides, Rhynchosia minima, Senna artemisioides subsp. oligophylla, Senna notabilis, and 
Trichodesma zeylanicum var. zeylanicum. 

Similar to AtTeCc  & 
ChAsppTwTe (Astron 

2015)  
or 

ChAsppGOrGsppPlSsTeT
w  &  ChPlAbGOrTw 

(Astron 2016*) 

C7-SW 
Mesic Tall open 

scrub/ 
Scattered trees FP

V
-C

 Acacia colei, var. colei, *Cenchrus setiger, Chrysopogon fallax, Centaurium spicatum, Cyperus vaginatus, 
Eragrostis surreyana, *Flaveria trinervia, Gossypium robinsonii, Petalostylis labicheoides, *Passiflora 
foetida var. hispida, Pluchea rubelliflora, Setaria dielsii, Stylobasium spathulatum, and Themeda triandra.  

Wetland-Mosaic (Biota 
2012) 

CL-SW 
Mixed open 

shrublands on 
clay pans 

V
ad

o
p

h
yt

ic
 

Acacia colei, var. colei, *Cenchrus setiger, Chloris barbata, Chrysopogon fallax, Centaurium spicatum, 
Cyperus vaginatus, Eragrostis surreyana, *Flaveria trinervia, Gossypium robinsonii, Petalostylis 
labicheoides, *Passiflora foetida var. hispida, Pluchea rubelliflora, Setaria dielsii and Themeda triandra. 

Wetland-Mosaic (Biota 
2012) 

F1 

CH Scattered 
trees/T. 
wiseana 

Hummock 
grassland 

V
ad

o
p

h
yt

ic
 

A. ancistrocarpa, Acacia bivenosa, Acacia inaequilatera, , A. synchronicia, Trianthema triquetra, 
*Cenchrus setiger, Eriachne pulchella, Stemodia grossa, Cassia glutinosa, Corchorus sidoides, and 
Dysphania rhadinostachya. 

ChAspp.Tw (Biota 
2012) 

F2 
A. Synchronicia 

Tall open 
shrubland. 

V
ad

o
p

h
yt

ic
 

*Cenchrus ciliaris and Corchorus crozophorifolius Goodenia microptera, Hakea chordophylla, Indigofera 
colutea, Maireana planifolia, Paraneurachne muelleri, Polycarpaea corymbosa, and Salsola tragus.  

AsyTeCEs (Biota 2012) 

F3 
A. xiphophylla 

low open 
woodland 

V
ad

o
p

h
yt

ic
 

Acacia synchronicia, Cassia notabilis, *Cenchrus ciliaris, *C. setiger, Cleome viscosa, Sporobolus 
australasicus, Pterocaulon sphaeranthoides and *Vachellia farnesiana. 

AxTe (Biota 2012) 
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Veg Code 
GDE / 

Community 
Summary Info 

GDE 
Type 

Vegetation Description 
Equivalent Astron 
2015, or Biota 2012 
code. 

F4 

C.H. Scattered 
trees/T. epactia 

Hummock 
grassland V

ad
o

p
h

yt
ic

 Acacia elachantha, Alternanthera nana, Boerhavia coccinea, Bulbostylis barbata, Chrysopogon fallax, 
Dysphania rhadinostachya, Evolvulus alsinoides var. villosicalyx, Gossypium australe, Goodenia 
microptera, Hakea chordophylla, Indigofera colutea, Maireana planifolia, *Malvastrum americanum, 
Paraneurachne muelleri, Polycarpaea corymbosa, *Portulaca oleracea, Pterocaulon sphaeranthoides, 
Ptilotus astrolasius, Salsola tragus, Sclerolaena densiflora and Sida arsiniata. 

ChAiTe (Biota 2012) 

F5 

Acacia spp. Tall 
Shrubland/T. 

epactia 
Hummock 
grassland 

V
ad

o
p

h
yt

ic
 

Acacia pyrifolia, Bulbostylis barbata, Cassia notabilis, Chrysopogon fallax, Cleome viscosa, Dysphania 
rhadinostachya, Goodenia forrestii, G. microptera, Gossypium australe, Hakea lorea, Ptilotus astrolasius, 
Salsola tragus, Sida arsiniata, Sporobolus australasicus and Trichodesma zeylanicum var. zeylanicum. 

ChAsyAbTe (Biota 
2012) 

F6 

Acacia spp. 
open 

shrublands/T. 
epactia 

hummock 
grassland 

V
ad

o
p

h
yt

ic
 

*Cenchrus ciliaris and Corchorus crozophorifolius Goodenia microptera, Hakea chordophylla, Indigofera 
colutea, Maireana planifolia, Paraneurachne muelleri, *Portulaca oleracea, Pterocaulon sphaeranthoides, 
Ptilotus astrolasius and Salsola tragus.  

AsclAsyTe (Biota 2012) 

H1 

EL Scattered 
Trees/T. 
wiseana 

hummock 
grassland 

V
ad

o
p

h
yt

ic
 

Corymbia hamersleyana, Hakea chordophylla, Gossypium robinsonii, Ptilotus calostachyus, Ptilotus 
exaltatus var. exaltatus, Pterocaulon sphaeranthoides, Goodenia stobbsiana, Triodia sp. Robe River (M.E. 
Trudgen et al. MET 12367). 

 ElAiAbTw (Biota 2012) 

HD 

Highly 
Disturbed 
Ground - 
Cleared 

- Various regrowth related taxa. N/A 
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Appendix 3: Representative photographs of the key riparian vegetation units mapped to occur within the study area  

New Veg 

code  

Vegetation Type and 

Description 
Representative Photos 

 
 
 

C1A 
 
 

(Only present 
at confluence 
with the Robe 

River) 

Mature MA and 
EC dominated 
Open forest to 
Low Woodland  
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New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 

C1b 

MA (Young) and 
EC dominated 
Low Woodland                                             

Apparent 
discharge 

established 
community 

within 
Jimmawurrada 

Creek 
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New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 
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New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 

C1bb 

MA (Young) and 
EC dominated 
Low Woodland                                     

Potentially 
baseline 

community; 
discharge appears 

to have 
influenced 
community  

  

C2A 
 EC dominated 
Open Forest 
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New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 
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C2
A

A
-C

r 

Mesic 
 

EC dominated 
woodland to 
open forest - 

Creekline 
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New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 
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New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 

C2A-Cr 

EC dominated 
woodland to 
open forest - 

Creekline 
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C2A-SW 

EC dominated 
woodland/Mesic 
open shrubland - 

Floodplain 
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New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 
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New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 

C2B 
EC & EV co-

dominated Open 
Forest 
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New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 

C2BB-Cr 

Mesic  

EC & EV 
dominated 

woodland - Creek 
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New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 

C2B-Cr 
EC & EV 

dominated 
woodland - Creek 
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New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 
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New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 

C2A-B 
EC dominated 

Woodlands 
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New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 

C2B-B 
EC & EV co-
dominated 
Woodland 
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New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 

C2C 
EV Dominated 

Woodland 
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New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 

C2C-Cr 
EV dominated 

Low Woodland - 
Creek 
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New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 

C2C-SW1 
EV dominated 

Woodland/Mesic 
Shrubland 

 



Robe Valley Project       Targeted Riparian Vegetation Survey – Stage 1 Addendum – Jimmawurrada Creek Assessment 

95 

New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 

C2C-SW2 

EV & CH 
dominated 

Woodland/ Mesic 
open shrubland 
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New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 

C3A 
EC & EV co-

dominated Open 
woodland 
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New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 

C3B 
EV Dominated 

Open Woodland 
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New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 

C3B-Cr 

EV & CH 
dominated Low 

Open Woodland - 
Creek 
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New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 

C3C-Cr 
CH scattered low 
trees/ Variable 
Open Shrubland 
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New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 

C4 Shrublands 
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New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 

C5 
Beds with 
minimal 

vegetation 
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New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 

C6 Shrublands 
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C7-SW 
Mesic Tall open 
scrub/ Scattered 

trees 
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New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 
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New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 

CL-SW 
Mixed open 

shrublands on 
clay pans 
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New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 

F1 

CH Scattered 
trees/T. wiseana 

Hummock 
grassland 

 

F2 
A. Synchronicia 

Tall open 
shrubland. 
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New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 

F3 
A. xiphophylla 

low open 
woodland 
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New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 

F4 

CH Scattered 
trees/T. epactia 

Hummock 
grassland 
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New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 

F5 

Acacia spp. Tall 
Shrubland/T. 

epactia Hummock 
grassland 
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New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 

F6 

Acacia spp. open 
shrublands/T. 

epactia hummock 
grassland 
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New Veg 
code  

Vegetation Type and 
Description 

Representative Photos 

H1 

EL Scattered 
Trees/T. wiseana 

hummock 
grassland 
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