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Executive Summary 

Eco Logical Australia Pty Ltd (ELA) was engaged by BHP (formerly OZ Minerals) to undertake the 2026 

ecological compliance monitoring survey at the Prominent Hill copper and gold mine. Prominent Hill 

(Mining Lease (ML) 6228 and associated tenements) is located approximately 650 km north-west of 

Adelaide and 136 km south-east of Coober Pedy, South Australia.  

The 2026 survey represents the tenth year of monitoring since the survey methodology was updated 

under the 2017 Program for Environment Protection and Rehabilitation (PEPR). BHP has a legislative 

requirement under the approved PEPR to conduct ecological monitoring on ML 6228, within the 

surrounding Significant Environmental Benefit (SEB) offset area and at several weed sites along main 

access routes, to assess the abundance and diversity of native flora at control and impact sites. 

Twenty permanent floristic monitoring quadrats have been established (10 impact and 10 control), 

positioned to detect potential impacts of the mine by comparing sites within or close to the ML area 

(impact) with sites in the surrounding Significant Environmental Benefit (SEB) offset area (control). The 

quadrats are located within three vegetation associations: Acacia Woodland, Chenopod Shrubland and 

Mallee Woodland, with Chenopod Shrubland being the dominant vegetation type. Weed monitoring 

sites are located along the Access Road to the Stuart Highway and the Haul Road to the Wirrida Rail 

Siding to assess the potential for weed introduction as a result of the Prominent Hill operation.  

The field survey for the Autumn 2026 ecological monitoring was undertaken between 18 – 22 May 

2026. This survey completed monitoring at four weed monitoring sites (1,2, 3 and 4) and one floristic 

monitoring quadrat (PH22), however was then postponed due to rain. Therefore, a second field survey 

was undertaken from 3  5 August 2026 to complete the assessment.  

In total 17 of the 20 floristic monitoring quadrats, Jessup transects and subplots were able to be 

completed across these two survey periods. Three of the 20 permanent floristic monitoring quadrats 

were inaccessible during the survey period being: 

● PH07  Mallee Woodland (Control) 

● PH11 – Chenopod Shrubland (Control) 

● PH20  Chenopod Shrubland (Control). 

The 2026 ecological survey recorded 148 flora species (145 native and three exotic) across the 

collected from the vegetation quadrat monitoring sites. The results of the statistical analysis found 

that total native species richness in sites supporting Chenopod Shrubland vegetation was significantly 

different between impact and control sites. The difference in species richness is likely due to pre-

existing differences between control and impact sites and vegetation variation and fluctuations 

between survey years. Regardless, this result should be monitored in future surveys. Other than this, 

statistical analysis did not indicate significant differences between control and impact sites for species 

richness, perennial richness, vegetation cover, perennial cover, perennial density or recruitment in 

2026. The results indicate that the monitored rangeland system remains stable in the vegetation types 

assessed; Acacia Woodland, Chenopod Shrubland and Mallee Woodland. Native species abundance, 

richness, diversity and recruitment within impact sites do not indicate trends different from those 

measured within the control sites, across vegetation types.  

Weed monitoring identified Cenchrus ciliaris (buffel grass) at weed monitoring site 4, which is the first 

record of this species in the since the ecological compliance monitoring survey began in 2017. 

Malvastrum americanum var. americanum was recorded at weed monitoring sites 3 and 4 and was 

observed in 15 of the 17 floristic monitoring quadrats. Sonchus oleraceus was identified within 3 of 17 
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floristic monitoring quadrats. These records indicate that weed species remain present within the 

monitoring area and should continue to be monitored closely, alongside ongoing management actions. 
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1. Introduction

1.1. Site context

The Prominent Hill mine site is a copper and gold mine located approximately 650 km north-west of 

Adelaide, South Australia (SA). The Prominent Hill Mine is owned and operated by BHP Group Limited. 

The Mining Lease (ML) for Prominent Hill (ML 6228) was approved in 2006 for production of copper and 

gold. The Prominent Hill operation is comprised of a number of tenements approved under the Mining 

Act 1971 (Mining Act) between 2006 and 2010, including ML 6288, Miscellaneous Purpose Licences 

(MPL 81, 82, 83,84, 91, 93, 94 96, 97, 101, 112-117 and 119-122) and Extractive Mineral Leases 

(EML 6234, 6236-6242, 6278-6296, 6299-6301). 

Based on the Interim Biogeographic Regionalisation for Australia (IBRA), Prominent Hill mine is situated 

on the Stony Plains Rangeland bioregion (Oodnadatta subregion  STP02), and within the Marla-

Oodnadatta district that is characterised by gibber tablelands, flood out plains, dunes systems and 

breakaway country. The ML 6228 is characterised by low opened Chenopod Shrublands, and low open 

woodlands on stony watercourses and outwash plains.  

1.2. Background and purpose of this report 

Monitoring at Prominent Hill has been occurring since 2005.The monitoring previously assessed native 

vegetation communities and fauna presence with a focus on threatened species within the landscape.  

In 2017, Jacobs completed a review to determine whether the ecological monitoring program was fit 

for purpose to meet the lease conditions and Program for Environment Protection and Rehabilitation 

(PEPR) outcomes. As a result of this review, site numbers were reduced from 34 to 20, seven of which 

were new sites, and, as a surrogate for fauna surveys, flora sites were selected based on fauna habitat 

condition. Due to these methodology changes, and difficulty locating previous quadrats by reason of 

lack of physical quadrat set up and GPS information, comparisons with years prior to 2017 is 

problematic. Therefore, data collected in 2017 is now used as baseline data for the floristic monitoring 

at Prominent Hill in support of the PEPR. 

The following report is based on compliance requirements as outlined in the PEPR. This floristic 

monitoring report will seek to demonstrate compliance with PEPR outcome measurement criteria 

(OMC). ELA understands this monitoring report will be made available to the Department for Energy 

and Mining (DEM), who assess BHP’s ongoing compliance with vegetation and habitat conditions by 

review of performance against the OMC (including leading indicator criteria (LIC)) detailed in Table 1. It 

is understood that it will also be provided to the Department of Climate Change, Energy, the 

Environment and Water (DCCEEW)(now National Environment Protection Authority (NEPA)) regarding 

Prominent Hills Environment Protection and Biodiversity Act 1999 (EPBC Act) conditions, however this is 

not discussed further within the document. 

1.3. Objectives 

The objectives of the 2026 Prominent Hill annual ecological assessment were to: 

• Undertake monitoring at 20 permanent floristic monitoring quadrats to assess potential 
changes in species diversity, vegetation cover, recruitment, perennial plant densities, the 
percentage of ground cover (grass, litter), bare ground and any changes to the abundance or 
diversity of native vegetation or a reduction in habitat quality at both impact and control sites 
(see Figure 1).
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• Undertake weed monitoring at five permanent weed monitoring sites to determine whether 
there has been introduction of new weed species or an increase in abundance or distribution of 
existing species (see Figure 1).

• Prepare an ecological assessment report that presents the findings of the assessment and 
considers potential impacts of the Prominent Hill mine on vegetation and habitat condition.

It is noted that in 2026, three of the 20 permanent floristic monitoring quadrats were inaccessible 

during the survey period. These quadrats were: 

● PH07  Mallee Woodland (Control)

● PH11 – Chenopod Shrubland (Control)

● PH20 – Chenopod Shrubland (Control).

Therefore, the total numbers for the floristic monitoring quadrats, Jessup transects and subplots for 

the vegetation monitoring in 2026 have been reduced from 20 to 17.  

1.4. Scope 

To meet above listed objectives, ELA has undertaken a survey comprising the following aspects (as 

contained within the PEPR and the what will be measured column of Table 1 habitat quality indicators 

including vegetation and soils (representing broader ecosystem function)): 

• 17 floristic monitoring quadrats (100 m x 100 m) (Biological Survey Method (DENR 1997))

o panoramic photographs collected to aid in identifying temporal change in vegetation

cover and structure

o identification of all aboveground vascular flora species present (species diversity/

richness, inclusive of annuals)

o cover (%) of individual species

o species recruitment and life form present.

• 17 Jessup Transects (100 m x 4 m)

o separate counts of adult and juvenile long-lived perennials (woody shrubs)

o stem counts for perennial species

o counts of reproductive individuals for perennial species.

• 17 subplots (10 x 2 m) within the vegetation quadrat, for each 1 x 1 m unit of sub-plot:

o estimate of % grass cover (ephemerals, annuals)

o estimate of % bare ground

o estimate of % litter cover within the plot

o estimate of % surface crust

o counts of recruits (all shrubs) to provide recruitment score

o long lived perennials (over and under storey) via species abundance counts (density)

for both juveniles and adults.

• observational data including vehicle tracks, erosion, vegetation clearing, dust, inappropriate

access, feral animals (and weeds), counts and identification of any declared weed infestations

observed along transects at each location.
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2.2.2. Monitoring methods 

Each floristic monitoring quadrat comprised three components: a vegetation quadrat, a Jessup 

transect and a subplot. The latitude and longitude of each quadrat corner were recorded, and a 

panoramic photograph was taken from the north-west corner of the quadrat (Figure 2). Each 

vegetation monitoring quadrat was surveyed using a meandering search across the entire 1 ha area 

and the following data was collected:   

● identification of all species present (species diversity/ richness, inclusive of annuals) 

● cover (%) cover of individual species. 

● species identified as recruiting. 

● record of life-forms present for each species. 

A fixed subplot (2 m × 10 m) located in the north-west corner of each quadrat, was used to estimate 

ground cover attributes and count perennial recruits. These measurements included: 

● estimate of % grass cover (ephemerals, annuals) 

● estimate of % bare ground  

● estimate of % litter cover within the plot 

● estimate of % surface crust 

● counts of recruits (all shrubs) to provide recruitment score. 

A Jessup transect, incorporating an investigational buffer belt transect (4 m × 100 m), was positioned 

in the centre of each quadrat in accordance with the survey methodology outlined in the Pastoral 

Lease Assessment  Technical Training Manual 2011 (DENR 2011). This includes: 

● individual counts for mature and juvenile perennial shrubs 

● individual stem counts for mature and juvenile perennial shrubs 

The latitude and longitude of each corner point of the vegetation monitoring quadrat, as well as the 

start and end points of the Jessup transect, were recorded. 
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Figure 2: Floristic monitoring quadrat diagram 
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2.2.3. Statistical analysis  

2.2.3.1. Species diversity 

Mean total species richness, defined as the number of flora species recorded, was calculated for impact 

and control sites within each vegetation type: Acacia Woodland, Chenopod Shrubland and Mallee 

Woodland. Differences in total species richness between impact and control sites were assessed 

separately for each vegetation type using two-sided independent-samples Welch t-tests. The Welch t-

test was selected because it does not assume equal variances between the impact and control groups. 

The same approach was used to compare mean perennial species richness between impact and control 

sites within each vegetation type. Statistical significance was assessed using a threshold of p ≤ 0.05. 

Where p > 0.05, the null hypothesis of no difference in mean species richness between impact and 

control sites was not rejected. Analyses were conducted only for vegetation types where both impact 

and control sites were represented. 

These analyses address the LIC outlined in the PEPR (Table 1), specifically regarding whether there was 

any indication of: 

‘Reduction of perennial species abundance (counts) at impact sites without a corresponding 

reduction at control sites.’ 

2.2.3.2. Native vegetation cover 

Mean vegetation cover, expressed as percentage cover, was calculated for impact and control sites 

within each vegetation type: Acacia Woodland, Chenopod Shrubland and Mallee Woodland. Differences 

in total vegetation cover between impact and control sites were assessed separately for each vegetation 

type using two-sided independent-samples Welch t-tests. The Welch t-test was selected because it does 

not assume equal variances between the impact and control groups. 

This was used to assess whether BHP are trending towards achievement of the environmental 

outcome outlined in the PEPR (Table 1): 

‘No loss of abundance or diversity of native vegetation, or reduction in habitat quality on or off 

the Mining and or miscellaneous purposes lease areas during construction, operation as a 

result of mining activities.’ 

2.2.3.3. Perennial density 

Perennial density (stems/ m²) was recorded for mature and juvenile perennial plants using a Jessup belt 

transect (Figure 2) for each vegetation type and treatment combination. Total perennial stem density, 

mature perennial density and juvenile perennial density were calculated separately. Differences 

between impact and control sites were assessed independently within each vegetation type using two-

sided independent-samples Welch t-tests. The Welch t-test was used because it does not assume equal 

variances between impact and control groups. Statistical significance was assessed using a threshold of 

p ≤ 0.05. Where p > 0.05, the null hypothesis of no difference in mean perennial density between impact 

and control sites was not rejected. Analyses were conducted for vegetation types where both impact 

and control sites were represented. 

Statistical analyses were undertaken to address the following LIC: 

‘Reduction of perennial species abundance (counts) at impact sites without a corresponding 

reduction at control sites.’ 
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‘Reduction of perennial species abundance (counts) at impact sites without a corresponding 

reduction at control sites.’; 

And; 

’Suppression of recruitment indicated by a reduction in recruitment index scores at impact sites 

without a corresponding reduction at control sites over three consecutive monitoring periods.’ 

2.2.3.4. Native recruitment 

Native recruitment, expressed as the proportion of native perennial species present that had recruits, 

was determined for each treatment and vegetation type combination. Differences in the proportion of 

recruiting native perennial species between impact and control sites were assessed independently for 

each vegetation type using two-sided independent-samples Welch t-tests. The Welch t-test was used 

because it does not assume equal variances between impact and control groups. Statistical significance 

was assessed using a threshold of p ≤ 0.05. Where p > 0.05, the null hypothesis of no difference in mean 

native recruitment between impact and control sites was not rejected. Analyses were conducted for 

vegetation types where both impact and control sites were represented. 

These analyses address the LIC outlined in the PEPR (Table 1), specifically regarding whether there was 

any indication of: 

‘Suppression of recruitment indicated by a reduction in recruitment index scores at impact sites 

without a corresponding reduction at control sites over three consecutive monitoring periods.’ 

2.2.3.5. Subplot monitoring 

The ground cover metrics measured in the subplots include grass cover (%), bare ground (%), litter cover 

(%), soil crust (%) and scalded surface/ erosion (%). Maintaining ground cover is paramount in the South 

Australian Arid Lands (SAAL) as it helps to protect soils from erosion as well as providing protection for 

seed germination (DPI 2006).  

Mean values for each ground-cover metric—grass cover, bare-ground cover, litter cover, soil-crust cover 

and scalded-surface/ erosion cover—were calculated for impact and control sites within each vegetation 

type. Differences in groundcover estimates between impact and control sites were assessed separately 

for each vegetation type using two-sided independent-samples Welch t-tests. The Welch t-test was 

selected because it does not assume equal variances between impact and control groups. Statistical 

significance was assessed using a threshold of p ≤ 0.05. Where p > 0.05, the null hypothesis of no 

difference between impact and control sites was not rejected. Analyses were conducted only for 

vegetation types where both impact and control sites were represented. 

Analyses of ground cover were undertaken to address a specific LIC in the PEPR (Table 1) regarding 

whether there is any indication of 

‘An increase in bare ground and/or scald erosion % cover at impact sites without a 

corresponding reduction at control sites over three consecutive monitoring periods.’, 

‘Reduction of perennial species abundance (counts) at impact sites without a corresponding 

reduction at control sites.’; 

And; 

’Suppression of recruitment indicated by a reduction in recruitment index scores at impact sites 

without a corresponding reduction at control sites over three consecutive monitoring periods.’ 
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3.1.1.4. Native perennial species richness site comparison 

Native perennial species richness was slightly higher at Acacia Woodland impact sites than control 

sites, with mean values of 35.50 and 33.50 species respectively. However, the Welch independent-

samples t-test indicated that this difference was not statistically significant (t = −0.20, df = 1.71, p = 

0.864). The 95% confidence interval for the difference in mean perennial species richness ranged from 

53.38 to 49.38 species, indicating substantial uncertainty around the estimated difference, and given 

the very small sample size, these results should be interpreted cautiously. 

Perennial species richness was significantly higher at Chenopod Shrubland control sites than at impact 

sites, with mean values of 35.20 and 27.29 species respectively. The Welch independent-samples t-

test indicated a statistically significant difference between the two groups (t = 2.45, df = 7.65, p = 

0.041). The 95% confidence interval for the difference in mean perennial species richness ranged from 

0.41 to 15.42 species, indicating that control sites had, on average, between approximately 0.4 and 

15.4 more perennial species than impact sites. 

For Mallee Woodland, only impact site data was available in 2026, with a mean perennial species 

richness of 38 species. No statistical analysis was conducted as there was no control sites for 

comparison. 

3.1.1.5. Native perennial species richness comparison between years 

In Acacia Woodland impact sites native perennial species richness was relatively stable from 2017-

2022, with consideration to seasonal variation (Figure 4). However, a decreasing trend in perennial 

species richness was observed from 2021-2023. From 2024-2026 perennial species richness in Acacia 

Woodland impact sites has been the greatest since the survey began in 2017, ranging from 30-34 

species. 

In Acacia Woodland control sites, a declining trend in perennial species richness was observed from 

2017 to 2020, followed by an increasing trend from 2021-23 (Figure 4). Native perennial species 

richness in 2023 was the lowest recorded. From 2024-2026 native perennial species richness has been 

consistent, with averages between 33-35 species. 

In Chenopod Shrubland impact sites a declining trend in native perennial species richness was 

observed from 2017 to 2020, followed by an increasing trend from 2021-22 (Figure 4). Native 

perennial species richness in 2023 was the lowest recorded. From 2024-2026, native perennial species 

richness in Chenopod Shrubland impact sites has decreased each year.  

In Chenopod Shrubland control sites, perennial species richness had a declining trend from 2017 to 

2020 (Figure 4). Perennial species richness in 2023 was the lowest recorded. From 2024-2026 native 

perennial species richness has been consistent, with averages between 30-36 species. 

In Mallee Woodland impact sites, native perennial species richness was consistent from 2017-2019 

(Figure 4). native perennial species richness increased by 13 species from 2019-2020. From 2020-2026 

native perennial species richness in Mallee Woodland impact sites has been consistent, with averages 

between 33 and 45. 

In Mallee Woodland control sites, native perennial species richness was consistent from 2017-2023 

with averages between 17-21 species, with the exception of the 2021 survey which recorded 28 

species (Figure 4). From 2024-2025 native perennial species richness in Mallee Woodland control sites 

was consistent. 
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3.1.2. Vegetation cover 

3.1.2.1. Total species cover between sites 

Mean all-species vegetation cover was higher at Acacia Woodland control sites than at impact sites 

(74.50% and 62.50%, respectively). However, the Welch independent-samples t-test indicated that this 

difference was not statistically significant (t = 0.65, df = 1.90, p = 0.586). The 95% confidence interval for 

the difference in mean cover ranged from −71.72 to 95.72 percentage points, indicating considerable 

uncertainty around the estimated difference. Given the very small sample size, these results should be 

interpreted cautiously. 

Mean all-species vegetation cover was higher at Chenopod Shrubland control sites than at impact sites 

(60.21% and 45.63%, respectively). However, the Welch independent-samples t-test indicated that this 

difference was not statistically significant (t = 1.57, df = 8.67, p = 0.152). The 95% confidence interval for 

the difference in mean cover ranged from 6.54 to 35.69 percentage points, indicating uncertainty 

around the estimated difference. 

In Mallee Woodland, only impact-site data were available in 2026, which had a total vegetation cover 

of 68%. No statistical analysis was conducted as there was no control data collected in 2026. 

3.1.2.2. Total species cover between years 

In Acacia Woodland impact sites (Figure 5), native species cover was relatively consistent from 2017 to 

2021, with vegetation cover ranging between 28% and 40%. From 2022 to 2023, vegetation cover 

increased before decreasing during the 2024 and 2025 surveys. The 2026 survey recorded native 

vegetation cover of 62.5%, the highest recorded for Acacia Woodland impact sites. In Acacia 

Woodland control sites (Figure 5), native species cover showed a decreasing trend from 2017 to 2019. 

From 2020 to 2021, vegetation cover was relatively consistent before decreasing in 2022. The 2023 

survey recorded the highest mean vegetation cover since the survey began in 2017. Similar to the 

impact sites, Acacia Woodland control sites had relatively lower species cover during the 2024 and 

2025 surveys. The 2026 survey recorded native vegetation cover of 74.5% within Acacia Woodland 

control sites, representing an increase of approximately 27% from the 2025 survey. 

In Chenopod Shrubland impact sites (Figure 5), native species cover was variable across the survey 

period. A decreasing trend was observed from 2017 to 2019. This was followed by an increase in the 

2020 survey, and a decrease in 2021. Native species cover increased in both 2022 and 2023 before 

declining again in 2024 and 2025. In 2026, native species cover in Chenopod Shrubland control sites 

(Figure 5) was 45.63%, which was the highest recorded since surveying began. A similar pattern was 

observed in Chenopod Shrubland control sites, although native species cover generally had higher 

averages at control sites than at impact sites. 

In Mallee Woodland impact sites (Figure 5), native species cover was consistent from 2017 to 2019. An 

increase in native species cover was observed in 2020, followed by a decreasing trend from 2020 to 

2022. Native species cover increased in the 2023 survey, followed by a decrease in 2024 and 2025. In 

2026, native species cover within Mallee Woodland impact sites was recorded at 68%, which was the 

highest recorded since surveying began in 2017. Within Mallee Woodland control sites (Figure 5), a 

decreasing trend in native species cover was observed from the 2017 to 2021 surveys before 

stabilising in 2022 and increasing in the 2023 survey. In 2024, Mallee Woodland control sites recorded 

their lowest native species cover, at 2.4%, before increasing in 2025. No data were collected during 

the 2026 survey. 
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3.1.2.3. Native perennial species cover between sites 

Mean perennial vegetation cover was higher at Acacia Woodland control sites than at impact sites 

(73.22% and 59.06%, respectively). However, the Welch independent-samples t-test indicated that this 

difference was not statistically significant (t = 0.78, df = 1.84, p = 0.521). The 95% confidence interval for 

the difference in mean cover ranged from −70.17 to 98.49 percentage points, indicating substantial 

uncertainty around the estimated difference. Given the very small sample size, these results should be 

interpreted cautiously. 

Mean perennial vegetation cover was higher at Chenopod Shrubland control sites than at impact sites 

(58.85% and 41.37%, respectively). However, the Welch independent-samples t-test indicated that this 

difference was not statistically significant (t = 1.98, df = 8.79, p = 0.080). The 95% confidence interval for 

the difference in mean cover ranged from −2.56 to 37.52 percentage points, indicating uncertainty 

around the estimated difference. 

In Mallee Woodland, the single impact site had a perennial cover of 54.2%. No statistical analysis was 

conducted as there was no control data collected in 2026. 

3.1.2.4. Native perennial species cover between years 

In Acacia Woodland impact sites (Figure 5), perennial species cover decreased from 34.9% in 2017 to 

29.4% in 2019. This was followed by an increasing trend, reaching 44.84% in 2022, before declining 

through 2023 and 2024. Perennial species cover remained relatively stable between 2024 and 2025, at 

33.15% and 34.70%, respectively. In 2026, perennial species cover increased substantially to 59.1%, 

representing the highest value recorded for Acacia Woodland impact sites during the survey period. 

Acacia Woodland control sites (Figure 5) showed a decreasing trend from 70.3% in 2017 to 58.8% in 

2019, followed by an increase to 76.95% in 2021. Perennial species cover subsequently declined to 

44.11% in 2023 and remained relatively stable in 2024 and 2025. In 2026, perennial species cover 

increased to 73.2%, although this remained slightly below the 2021 value. Perennial species cover was 

consistently higher at control sites than at impact sites throughout the survey period. 

In Chenopod Shrubland impact sites, perennial species cover decreased from 21.7% in 2017 to 16.7% 

in 2018 before increasing slightly in 2019. Perennial species cover increased in 2020, declined in 2021, 

and then reached 32.49% in 2022. This was followed by a decreasing trend from 2023 to 2025, when 

perennial species cover was recorded at 21.32%. In 2026, perennial species cover increased 

substantially to 41.4%, the highest value recorded for Chenopod Shrubland impact sites since 

surveying began. Chenopod Shrubland control sites (Figure 5) showed a decrease in perennial species 

cover from 31.8% in 2017 to 27.2% in 2019, followed by an increasing trend from 2020 to 2022. 

Perennial species cover then declined to 22.84% in 2023, increased in 2024, and remained relatively 

stable in 2025. In 2026, perennial species cover increased to 58.8%, the highest value recorded for 

Chenopod Shrubland control sites. Perennial species cover was generally higher at control sites than at 

impact sites. 

In Mallee Woodland impact sites (Figure 5), perennial species cover remained relatively stable 

between 2017 and 2019 before increasing to 16.7% in 2020. This was followed by a decline from 2021 

to 2022, when perennial species cover reached a low of 6.42%. Perennial species cover increased to 

14.19% in 2023, declined again in 2024, and then increased slightly in 2025. In 2026, perennial species 

cover increased substantially to 54.2%, the highest value recorded for Mallee Woodland impact sites 

during the survey period. Mallee Woodland control sites (Figure 5) showed a general decreasing trend 

from 16.15% in 2017 to 8.64% in 2021, with minor fluctuations between 2022 and 2023. Perennial 

species cover declined to its lowest recorded value of 2.06% in 2024 before increasing to 8.2% in 2025. 
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In 2026, perennial species cover was recorded at 0%, representing a further decline from the previous 

survey. Consequently, perennial species cover was substantially higher at Mallee Woodland impact 

sites than at control sites in 2026. 
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3.1.3. Perennial density 

3.1.3.1. Native perennial density between sites 

When observing patterns in perennial density between Jessup transects in control versus impact sites, 

the 2026 data, show that impact sites recorded a lower perennial plant density than control sites in 

both Acacia Woodland and Chenopod Shrubland.  

Mean total perennial stem density was higher at Acacia Woodland control sites than at impact sites, 

with mean densities of 0.331 and 0.183, respectively. However, the Welch independent-samples t-test 

indicated that this difference was not statistically significant (t = 0.85, df = 1.29, p = 0.525). The 95% 

confidence interval for the difference in mean stem density ranged from −1.19 to 1.49. 

Mean mature perennial density was also higher at Acacia Woodland control sites than at impact sites, 

with mean densities of 0.293 and 0.160, respectively. The Welch independent-samples t-test indicated 

that this difference was not statistically significant (t = 0.77, df = 1.16, p = 0.566). The 95% confidence 

interval for the difference in mean mature perennial density ranged from −1.44 to 1.70. 

Mean juvenile perennial density was higher at Acacia Woodland control sites than at impact sites, with 

mean densities of 0.088 and 0.056, respectively. However, this difference was not statistically 

significant according to the Welch independent-samples t-test (t = 0.52, df = 1.21, p = 0.684). The 95% 

confidence interval for the difference in mean juvenile perennial density ranged from −0.48 to 0.55. 

Given the very small sample sizes, all three results should be interpreted cautiously. 

Mean total perennial stem density was higher at Chenopod Shrubland control sites than at impact 

sites, with mean densities of 0.349 and 0.283, respectively. However, the Welch independent-samples 

t-test indicated that this difference was not statistically significant (t = 0.79, df = 6.20, p = 0.461). The 

95% confidence interval for the difference in mean stem density ranged from 0.137 to 0.269. 

Mean mature perennial density was higher at Chenopod Shrubland control sites than at impact sites, 

with mean densities of 0.302 and 0.227, respectively. However, the Welch independent-samples t-test 

indicated that this difference was not statistically significant (t = 1.30, df = 7.02, p = 0.235). The 95% 

confidence interval for the difference in mean mature perennial density ranged from −0.062 to 0.212. 

Mean juvenile perennial density was slightly higher at Chenopod Shrubland control sites than at 

impact sites, with mean densities of 0.168 and 0.144, respectively. This difference was not statistically 

significant according to the Welch independent-samples t-test (t = 0.53, df = 8.11, p = 0.608). The 95% 

confidence interval for the difference in mean juvenile perennial density ranged from −0.078 to 0.125. 

3.1.3.2. Native perennial density between years 

Perennial density varied between vegetation types and survey years (Figure 7). The clearest changes 

were observed in mature perennial density within Acacia Woodland and Chenopod Shrubland, and in 

juvenile perennial density at Acacia Woodland impact sites in 2026. 

Acacia woodland 

Mature perennial density at Acacia Woodland impact sites increased from 0.121 plants/m² in 2020 to 

0.253 plants/m² in 2022, before declining to 0.111 plants/m² in 2023. Density then increased to a 

survey-period maximum of 0.360 plants/m² in 2024, followed by a decline to 0.161 plants/m² in 2025 

and 0.160 plants/m² in 2026. At control sites, mature perennial density declined slightly from 0.251 

plants/m² in 2020 to 0.221 plants/m² in 2021, before increasing to 0.488 plants/m² in 2022 and 0.629 

plants/m² in 2023. This was followed by a decrease in 2024, with density remaining relatively stable in 
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2025 and 2026 at 0.308 and 0.293 plants/m², respectively. Mature perennial density was generally 

higher at control sites than at impact sites, except in 2024. 

Juvenile perennial density at Acacia Woodland impact sites remained relatively low and stable 

between 2020 and 2025, ranging from 0.050 to 0.085 plants/m². In 2026, juvenile density increased 

substantially to 0.563 plants/m², the highest value recorded during the survey period. At control sites, 

juvenile density declined from 0.215 plants/m² in 2020 to 0.064 plants/m² in 2021, before increasing 

to 0.389 plants/m² in 2022. Density subsequently declined in 2023 and 2024 before increasing slightly 

in 2025 and 2026. Juvenile density was higher at control sites than impact sites during most survey 

years, although impact sites recorded a substantially higher value in 2026. 

Chenopod Shrubland 

Mature perennial density at Chenopod Shrubland impact sites increased from 0.130 plants/m² in 2020 

to 0.378 plants/m² in 2022, before declining to 0.201 plants/m² in 2023. Density increased again to a 

survey-period maximum of 0.402 plants/m² in 2024, followed by a decrease to 0.188 plants/m² in 

2025. In 2026, mature perennial density increased slightly to 0.227 plants/m². At control sites, mature 

perennial density declined substantially from 0.241 plants/m² in 2020 to 0.032 plants/m² in 2021 and 

0.048 plants/m² in 2022. Density then increased sharply to 0.321 plants/m² in 2023, declined to 0.244 

plants/m² in 2024, and increased again in 2025 and 2026 to 0.298 and 0.302 plants/m², respectively. 

Mature perennial density was higher at impact sites in 2021, 2022 and 2024, while control sites 

recorded higher values in 2020, 2023, 2025 and 2026. 

Juvenile perennial density at Chenopod Shrubland impact sites remained consistently low between 

2020 and 2023, ranging from 0.025 to 0.045 plants/m². Density increased substantially to 0.203 

plants/m² in 2024, before declining to 0.025 plants/m² in 2025. In 2026, juvenile density increased 

again to 0.144 plants/m². At control sites, juvenile density fluctuated between 2020 and 2022, ranging 

from 0.060 to 0.091 plants/m², before declining to 0.030 plants/m² in 2023 and 0.024 plants/m² in 

2024. Density increased in 2025 and reached a survey-period maximum of 0.168 plants/m² in 2026. 

Control sites generally recorded higher juvenile density than impact sites, except in 2024, when impact 

sites had substantially greater density. 

Mallee Woodland 

Mature perennial density at Mallee Woodland impact sites fluctuated across the survey period. 

Density declined from 0.260 plants/m² in 2020 to 0.215 plants/m² in 2021, before increasing to a 

maximum of 0.338 plants/m² in 2022. Density then declined to 0.228 plants/m² in 2023 and decreased 

sharply to 0.018 plants/m² in 2024. This was followed by a substantial recovery to 0.195 plants/m² in 

2025 and 0.258 plants/m² in 2026. At control sites, mature perennial density remained very low 

between 2020 and 2023, ranging from 0.008 to 0.013 plants/m². Density increased sharply to 0.195 

plants/m² in 2024 before declining to 0.018 plants/m² in 2025 and 0 plants/m² in 2026. Mature 

perennial density was higher at impact sites during all years except 2024. 

Juvenile perennial density at Mallee Woodland impact sites decreased from 0.105 plants/m² in 2020 

to 0.063 plants/m² in 2021, followed by a slight increase to 0.090 plants/m² in 2022. Density then 

declined to 0.033 plants/m² in 2023 and 0.005 plants/m² in 2024, remaining unchanged in 2025. In 

2026, juvenile density increased slightly to 0.033 plants/m². At control sites, juvenile perennial density 

was 0 plants/m² from 2020 to 2022, increased to 0.015 plants/m² in 2023, and then declined to 0.005 

plants/m² in 2024 and 2025 before returning to 0 plants/m² in 2026. Juvenile perennial density was 

consistently higher at impact sites than at control sites throughout the survey period. 
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3.1.4. Native recruitment 

3.1.4.1. Native recruitment between sites 

The mean proportion of quadrats containing recruits was higher at Acacia Woodland impact sites than 

at control sites (66.0% and 50.5%, respectively). However, the Welch independent-samples t-test 

indicated that this difference was not statistically significant (t = −1.72, df = 1.74, p = 0.246). The 95% 

confidence interval for the difference in mean recruitment ranged from −60.34 to 29.34 percentage 

points, indicating considerable uncertainty around the estimated difference. Given the very small 

sample size, these results should be interpreted cautiously. 

The mean proportion of quadrats containing recruits was slightly higher at Chenopod Shrubland 

impact sites than at control sites (64.0% and 60.2%, respectively). However, the Welch independent-

samples t-test indicated that this difference was not statistically significant (t = −0.47, df = 9.49, p = 

0.648). The 95% confidence interval for the difference in mean recruitment ranged from 21.89 to 

14.29 percentage points, indicating uncertainty around the estimated difference. 

3.1.4.2. Native recruitment between years 

The values presented represent the percentage of native perennial species that were recruiting during 

each survey year. Native perennial recruitment varied considerably among vegetation types and 

between impact and control sites (Figure 8). Across most vegetation types, recruitment was relatively 

high in 2017, declined substantially in 2018 and 2019, and increased again in 2020. Recruitment 

continued to fluctuate between 2021 and 2026, with the relative difference between impact and control 

sites varying among vegetation types. 

In Acacia Woodland impact sites, the percentage of native perennial species recruiting declined from 

90.81% in 2017 to 18.70% in 2019. Recruitment then increased to 68.50% in 2020 and remained 

relatively high through 2022, before declining to 54.98% in 2023. Recruitment increased to 72.00% in 

2024, declined to 58.00% in 2025 and increased again to 66.00% in 2026. At Acacia Woodland control 

sites, recruitment declined from 88.48% in 2017 to 13.52% in 2019, followed by an increase to 68.00% 

in 2020. Recruitment remained relatively high between 2021 and 2024, ranging from 59.50% to 67.00%, 

before declining to 41.00% in 2025 and increasing to 50.50% in 2026. The percentage of recruiting native 

perennial species was higher at impact sites than control sites in 2017, 2019, 2020, 2022 and 2024, 

while control sites recorded higher values in 2018, 2021, 2023, 2025 and 2026. 

In Chenopod Shrubland impact sites, native perennial recruitment declined substantially from 88.40% 

in 2017 to 23.00% in 2018 and 17.41% in 2019. Recruitment increased to 71.10% in 2020 before 

declining to 56.46% in 2021. Recruitment then increased to 61.86% in 2022 and 66.84% in 2023, 

followed by a gradual decline to 65.43% in 2024, 61.00% in 2025 and 60.20% in 2026. At Chenopod 

Shrubland control sites, recruitment declined from 86.84% in 2017 to 11.49% in 2019 before increasing 

to 69.40% in 2020. Recruitment remained relatively high between 2021 and 2023, reaching 70.29% in 

2022, before declining to 60.86% in 2024. Recruitment then increased slightly to 62.57% in 2025 and 

64.00% in 2026. Control sites generally had a higher percentage of recruiting native perennial species 

than impact sites from 2021 to 2023 and from 2025 to 2026, while impact sites recorded higher 

recruitment in 2020 and 2024. 

In Mallee Woodland impact sites, the percentage of native perennial species recruiting decreased from 

80.00% in 2017 to 28.00% in 2018 and 17.36% in 2019. Recruitment increased to 64.00% in 2020 before 



Prominent Hill ecological survey 2026  BHP 

 

Eco Logical Australia Pty Ltd  ABN 87 096 512 088 

ecoaus.com.au  26 

declining to 48.00% in 2021 and 35.00% in 2022. Recruitment subsequently increased to 45.45% in 2023 

and 63.00% in 2024, before remaining relatively stable at 61.00% in both 2025 and 2026. At Mallee 

Woodland control sites, recruitment declined from 91.30% in 2017 to 15.79% in 2019, followed by an 

increase to 63.00% in 2020 and 68.75% in 2021. Recruitment then declined to 52.00% in 2022, increased 

to 77.78% in 2023 and declined to 59.00% in 2024 and 38.00% in 2025. No native perennial species 

were recorded as recruiting at Mallee Woodland control sites in 2026. The percentage of recruiting 

native perennial species was higher at impact sites than control sites in 2024, 2025 and 2026. 

 

Figure 8: Mean percentage (± SE) of species recruiting across the 2017-2026 monitoring period 

3.1.5. Subplot monitoring (cover estimates and perennial recruitment)  

3.1.5.1. Acacia woodland 

In 2026, the mean grass cover was higher at Acacia Woodland control sites (32.5%) than at impact sites 

(12.5%). However, the Welch independent-samples t-test indicated that this difference was not 

statistically significant (t = 1.57, df = 1.08, p = 0.348). The 95% confidence interval for the difference in 

mean grass cover ranged from −116.23 to 156.23 percentage points, indicating uncertainty around the 

estimated difference. Overall, grass cover was generally higher at control sites than at impact sites 

(Figure 9). Grass cover at impact sites declined from 12.6% in 2017 to a minimum of 1.8% in 2019. It 

then increased to 18.5% in 2022 before fluctuating between 9.0% and 18.5% from 2023 to 2025. In 

2026, grass cover declined to 12.5%. At control sites, grass cover decreased from 22.7% in 2017 to 0.6% 

in 2019, followed by an increase to 40.0% in 2022. Grass cover then declined to 19.0% in 2023 before 

increasing to 32.5% in 2026, the highest value recorded since 2022.  
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In 2026, the mean cover of bare ground was slightly higher at Acacia Woodland impact sites (37.5%) 

than at control sites (32.5%). However, the Welch independent-samples t-test indicated that this 

difference was not statistically significant (t = −0.21, df = 1.22, p = 0.863). The 95% confidence interval 

for the difference in mean bare-ground cover ranged from −204.08 to 194.08 percentage points, 

indicating uncertainty around the estimated difference. Since survey began, the overall cover of bare 

ground in Acacia Woodland has been variable between survey seasons at both impact and control sites, 

with no overall trends within the data (Figure 9). Within impact sites, it increased from 49.4% in 2017 to 

a maximum of 70.0% in 2020. It decreased to 52.5% in 2022 before increasing to 63.5% in 2024. Bare-

ground cover then decreased to 52.5% in 2025 and 37.5% in 2026, the lowest value recorded at impact 

sites since 2017. At control sites, bare-ground cover declined from 39.8% in 2017 to 27.1% in 2018, 

increased to 70.1% in 2019, and then declined to 22.5% in 2024. It remained relatively low in 2025 

before increasing to 32.5% in 2026. Bare-ground cover was generally higher at impact sites than at 

control sites, with the exception of the 2019 survey.  

Mean litter cover was higher at Acacia Woodland control sites (7.50%) than at impact sites (5.25%). 

However, the Welch independent-samples t-test indicated that this difference was not statistically 

significant (t = 0.42, df = 1.51, p = 0.727). The 95% confidence interval for the difference in mean litter 

cover ranged from −29.62 to 34.12 percentage points, indicating uncertainty around the estimated 

difference. Overall, litter cover was generally higher at impact sites, although control sites recorded 

higher values in 2020, 2021 and 2026 (Figure 9). Litter cover at impact sites declined from 29.5% in 2017 

to 14.4% in 2020 and decreased further to 2.5% in 2021. Litter cover increased to 14.0% in 2022 and 

remained relatively stable through 2024 before declining to 12.8% in 2025 and 5.3% in 2026. At control 

sites, litter cover fluctuated between 2017 and 2020, increasing from 10.7% in 2017 to 20.5% in 2020. 

It then declined to 3.0% in 2022 before increasing to 9.5% in 2023. Litter cover declined to 5.0% in 2024 

and increased slightly to 7.5% in 2026.  

Scalded surface cover was recorded as 0% at both Acacia Woodland control and impact sites. As there 

was no variation in the data, the Welch independent-samples t-test could not be calculated. Overall, 

scalded-surface cover was absent or occurred at very low levels throughout the survey period (Figure 

9). Scalded-surface cover was recorded as 0% at both impact and control sites from 2017 to 2021. Low 

levels were recorded in 2022, at 1.0% for impact sites and 0.5% for control sites. In 2023, scalded-surface 

cover was 0% at impact sites but increased to 4.0% at control sites. In 2024, scalded-surface cover was 

recorded at 0.25% at impact sites and 0% at control sites. No scalded-surface cover was recorded at 

either impact or control sites in 2025 or 2026.  

Soil-crust cover was recorded as 0% at both Acacia Woodland control and impact sites (Figure 9). As 

there was no variation in the data, the Welch independent-samples t-test could not be calculated. Soil-

crust cover remained low and variable at impact sites, ranging from 0% to 7.5%. It increased from 1.4% 

in 2017 to 2.2% in 2018, declined to 0% in 2019 and 2020, and increased to 7.5% in 2022. Soil-crust 

cover was recorded as 0% from 2023 to 2026. At control sites, soil-crust cover was highest in 2018, at 

10.2%, before declining to 0% in 2019 and 2020. It increased slightly in 2021 and 2022, declined to 0% 

in 2025, and increased to 5.0% in 2026. Soil-crust cover was generally higher at control sites than at 

impact sites, except in 2022. 

Mean perennial recruitment was higher at Acacia Woodland control sites than at impact sites, with 

mean values of 2.0 and 1.00 recruits, respectively. However, the Welch independent-samples t-test 

indicated that this difference was not statistically significant (t = 1.00, df = 1.00, p = 0.500). The 95% 

confidence interval for the difference in mean recruitment ranged from 11.71 to 13.71 recruits. 

Given the very small sample size, this result should be interpreted cautiously. 
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3.1.5.2. Chenopod shrubland 

Mean bare-ground cover was higher at Chenopod Shrubland impact sites (65.0%) than at control sites 

(52.0%). However, the Welch independent-samples t-test indicated that this difference was not 

statistically significant (t = −0.84, df = 6.53, p = 0.431). The 95% confidence interval for the difference in 

mean bare-ground cover ranged from −50.16 to 24.16 percentage points. Since the survey began in 

2017, bare-ground cover was generally higher at impact sites than at control sites, except in 2019, 2021 

and 2022 (Figure 10Figure 9). Bare-ground cover at impact sites increased from 70.5% in 2017 to 83.5% 

in 2018 and 84.1% in 2019. It then declined to 76.0% in 2020 and 55.7% in 2021. Bare-ground cover 

increased to 61.7% in 2022 and 76.9% in 2023 before gradually declining to 74.2% in 2024, 72.0% in 

2025 and 65.0% in 2026. At control sites, bare-ground cover increased from 65.1% in 2017 to 88.9% in 

2019, the highest value recorded for control sites. It subsequently declined to 72.8% in 2020 and 

increased slightly to 65.7% in 2022. Bare-ground cover then declined to 64.2% in 2024 and 52.0% in 

2026, the lowest value recorded during the survey period.  

Mean grass cover was higher at Chenopod Shrubland impact sites (19.0%) than at control sites (12.6%). 

This difference was not statistically significant according to the Welch independent-samples t-test (t = 

−0.80, df = 9.94, p = 0.444). The 95% confidence interval for the difference in mean grass cover ranged 

from −24.30 to 11.50 percentage points. Over the survey period, grass cover at Chenopod Shrubland 

impact sites decreased from 9.8% in 2017 to a minimum of 0.5% in 2019 (Figure 10Figure 9). It then 

increased to 6.2% in 2020 and 14.7% in 2021, reaching a survey-period maximum of 19.1% in 2022. 

Grass cover subsequently declined to 7.4% in 2023, increased to 13.0% in 2024, and declined again to 

8.0% in 2025. In 2026, grass cover increased to 19.0%, equal to the highest value recorded for impact 

sites. At control sites, grass cover declined from 8.8% in 2017 to 3.8% in 2018 and 0% in 2019, before 

increasing to 7.6% in 2020. Grass cover then increased to 16.6% in 2022 and reached a maximum of 

20.5% in 2024. This was followed by a decline to 10.7% in 2025 and a slight increase to 12.6% in 2026. 

Grass cover was higher at impact sites than at control sites in 2017, 2018, 2021, 2022 and 2026 (Figure 

10Figure 9). 

Mean litter cover was higher at Chenopod Shrubland control sites than at impact sites (11.40% and 

1.57%, respectively). However, the Welch independent-samples t-test indicated that this difference was 

not statistically significant (t = 1.01, df = 4.03, p = 0.368). The 95% confidence interval for the difference 

in mean litter cover ranged from 17.04 to 36.70 percentage points. Litter cover at impact sites 

fluctuated throughout the survey period (Figure 10Figure 9)., declining from 6.8% in 2017 to 5.7% in 

2019 before increasing to 8.2% in 2020Figure 9. Litter cover then decreased to 2.6% in 2021, increased 

to 5.6% in 2022 and declined to 2.8% in 2024. It increased to 7.4% in 2025 before declining to 1.6% in 

2026, the lowest value recorded for impact sites. At control sites, litter cover was relatively high in 2017 

and 2018, at 10.7% and 11.1%, respectively, before declining to 4.2% in 2019. Litter cover increased to 

6.6% in 2020, declined to 3.6% in 2023 and 3.5% in 2024, and then increased to 10.8% in 2025 and 

11.4% in 2026. Litter cover was generally higher at control sites than at impact sites, particularly in 2026. 

Mean soil-crust cover was higher at Chenopod Shrubland control sites than at impact sites (4.8% and 

1.6%, respectively). However, this difference was not statistically significant according to the Welch 

independent-samples t-test (t = 1.16, df = 4.52, p = 0.303). The 95% confidence interval for the 

difference in mean soil-crust cover ranged from −4.14 to 10.60 percentage points. Soil-crust cover has 

remained low at both impact and control sites throughout the survey period (Figure 10Figure 9). At 

impact sites, soil-crust cover was absent in 2017, 2019, 2020 and 2023. It increased slightly to 0.21% in 

2018, 0.71% in 2021 and 0.93% in 2022, reaching 1.67% in 2024. Soil-crust cover declined to 0.86% in 

2025 before increasing to 1.57% in 2026. At control sites, soil-crust cover was highest in 2017, at 1.94%, 

before declining to 0.54% in 2018 and 0% in 2019 and 2020. It remained low between 2021 and 2025 
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before increasing substantially to 4.80% in 2026, the highest value recorded for either treatment. Soil-

crust cover was higher at control sites in 2017, 2018, 2022, 2023, 2025 and 2026. 

Mean scalded-surface cover was higher at Chenopod Shrubland impact sites than at control sites (0.14% 

and 0%, respectively). However, the Welch independent-samples t-test indicated that this difference 

was not statistically significant (t = −1.00, df = 6.00, p = 0.356). The 95% confidence interval for the 

difference in mean scalded-surface cover ranged from −0.49 to 0.21 percentage points. Scalded-surface 

cover was absent at both impact and control sites from 2017 to 2021 (Figure 10Figure 9). At impact 

sites, scalded-surface cover increased to 0.71% in 2022, declined to 0% in 2023, increased slightly to 

0.17% in 2024 and 0.43% in 2025, and returned to 0% in 2026. At control sites, scalded-surface cover 

increased to 1.00% in 2022, declined slightly to 0.14% in 2023 and then reached a survey-period 

maximum of 2.85% in 2024. It declined to 0.43% in 2025 and was absent in 2026. Overall, scalded-

surface cover was absent or occurred at very low levels throughout the survey period, with no scalded 

surface recorded at either impact or control sites in 2026. 

Mean perennial recruitment was higher at Chenopod Shrubland impact sites than at control sites, with 

mean values of 1.86 and 0.40 recruits, respectively. However, the Welch independent-samples t-test 

indicated that this difference was not statistically significant (t = −2.04, df = 7.51, p = 0.078). The 95% 

confidence interval for the difference in mean recruitment ranged from −3.12 to 0.21 recruits, 

indicating uncertainty around the estimated difference. Although the result suggested a potential 

difference between impact and control sites, it did not meet the significance threshold of p ≤ 0.05. 

3.1.5.3. Mallee Woodland 

In 2026, Mallee Woodland was represented by one impact site only (PH15), with no corresponding 

control site available for comparison. At this site, grass cover was 10%, bare-ground cover was 40%, 

litter cover was 5%, and surface-crust cover was 5%. Scalded-surface cover and perennial recruitment 

were both recorded as 0%. As only one Mallee Woodland impact site was surveyed, independent-

samples t-tests could not be conducted and no statistical comparison between impact and control sites 

was possible. These values are therefore reported descriptively only. 

Grass cover at Mallee Woodland impact sites declined from 12.75% in 2017 to 0% in 2019 (Figure 

10Figure 9). Grass cover then increased to 7.20% in 2020 before declining to 2.00% in 2021. A substantial 

increase occurred in 2022, when grass cover reached 45.00%, followed by a decline to 21.00% in 2023. 

Grass cover then remained relatively stable at 40.00% in both 2024 and 2025 before declining to 10.00% 

in 2026. At control sites, grass cover was 0% from 2017 to 2019, increased to 5.00% in 2020 and returned 

to 0% from 2021 to 2026. Grass cover was therefore consistently higher at impact sites than at control 

sites throughout the survey period. 

Bare-ground cover at impact sites fluctuated between survey years (Figure 10Figure 9). It declined from 

54.65% in 2017 to 47.65% in 2018 before increasing substantially to 95.75% in 2019, the highest value 

recorded for impact sites. Bare-ground cover then declined to 57.65% in 2020, 50.00% in 2021 and 

27.00% in 2022. It increased to 55.00% in 2023 before declining to 43.00% in both 2024 and 2025 and 

40.00% in 2026. At control sites, bare-ground cover increased from 71.20% in 2017 to 82.00% in 2022, 

before declining to 72.00% in 2024 and 2025. Bare-ground cover was recorded as 0% at control sites in 

2026. Control sites generally had higher bare-ground cover than impact sites, except in 2019 and 2026. 

Litter cover at impact sites declined from 16.50% in 2017 to 2.95% in 2019, before increasing 

substantially to 27.80% in 2020 (Figure 10Figure 9). Litter cover then declined to 1.00% in 2021 and 

increased to 6.00% in 2022. It subsequently decreased to 4.00% in 2023 and 2.00% in both 2024 and 

2025, before increasing to 5.00% in 2026. At control sites, litter cover declined from 31.30% in 2017 to 

17.80% in 2019 and decreased further to 8.35% in 2020. It then increased to 20.00% in 2021, declined 
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to 15.00% in 2022 and 2023, and increased to 20.00% in both 2024 and 2025. Litter cover was recorded 

as 0% at control sites in 2026. Litter cover was generally higher at control sites than at impact sites, 

except in 2020 and 2026. 

Soil-crust cover was absent at both impact and control sites from 2017 to 2020 (Figure 10Figure 9). At 

impact sites, soil-crust cover increased to 1.00% in 2021 and reached a maximum of 7.00% in 2022. It 

then declined to 0% in 2023, 2024 and 2025 before increasing to 5.00% in 2026. Soil-crust cover 

remained at 0% at control sites throughout the survey period. Consequently, soil-crust cover was higher 

at impact sites than at control sites from 2021 onwards, except during the years when no soil crust was 

recorded at either site condition. 

Scalded-surface cover was recorded as 0% at both impact and control sites from 2017 to 2021 (Figure 

10Figure 9). At impact sites, scalded-surface cover remained at 0% throughout the survey period. At 

control sites, scalded-surface cover increased to 3.00% in 2022, declined to 0% in 2023, and increased 

slightly to 1.00% in both 2024 and 2025 before returning to 0% in 2026. Overall, scalded-surface cover 

was absent at impact sites and occurred only intermittently at control sites. 
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3.2. Weed monitoring sites 

Each of the five monitoring sites consisted of five linear transects that were assessed for the presence 

of weeds. Two exotic species, Cenchrus ciliaris (buffel grass), and Malvastrum americanum var 

americanum were recorded in 2026. Cenchrus ciliaris was recorded within weed monitoring site 4 and 

this is the first record of this species since this survey began in 2017. Four individuals of Malvastrum 

americanum var americanum were recorded at weed monitoring site 3, and 200 individuals were 

recorded at weed monitoring site 4 (Figure 12). This is the first time since 2022 that Malvastrum 

americanum var americanum has been recorded at weed monitoring site 4. 

 

Figure 12: Weed abundance across the five weed monitoring locations 2017-2026 surveys 
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4. Discussion 

4.1. Floristic quadrat monitoring 

The 2026 survey was undertaken over two field trips, with PH22 assessed during the first visit and the 

remaining floristic monitoring quadrats surveyed during the second visit in early August. Three 

permanent quadrats (PH07, PH11 and PH20) were inaccessible during the survey period and were 

therefore not monitored in 2026. Data from the 2026 survey were compared with previous years, and 

between impact and control sites where possible, to assess whether mining activities at Prominent Hill 

are influencing the surrounding vegetation communities.  

4.1.1. Total species richness 

In 2026, 148 species were recorded, comprising 145 native species and 3 exotic species. In 2026, 12 of 

the 17 floristic monitoring quadrats recorded at least one species that had not previously been 

identified within the vegetation monitoring sites. Statistical analysis did not identify a significant 

difference in total native species richness between impact and control sites for any of the vegetation 

types. In 2026, Acacia Woodland showed slightly higher mean total native species richness at impact 

sites than at control sites, with impact sites recording 47.5 species compared with 44.5 species at 

control sites. Chenopod Shrubland recorded higher mean native species richness at control sites than 

at impact sites, with 47.2 and 38.3 species, respectively. Mallee Woodland recorded 48 native species 

at the single impact site surveyed in 2026.  

Overall, total species richness has been found to be variable since the survey began in 2017. Rainfall is 

limited in the South Australian Arid Lands (SAAL), and vegetation responses vary markedly following 

rainfall events. For example, total native species richness was lower across all treatment and 

vegetation types from 2017 to 2019, which corresponds with below average monthly and yearly 

rainfall. Therefore, the variation observed between years is considered to reflect variable rainfall and 

climatic condition in the SAAL which results in fluctuations in annual species diversity, and not a result 

of impacts from mining.  

4.1.2. Native perennial species richness 

In 2026, mean native perennial species richness was slightly higher at Acacia Woodland impact sites 

than at control sites (35.50 and 33.50 species, respectively); however, this difference was not 

statistically significant (p = 0.864), however the small sample size means that this result should be 

interpreted cautiously. Mallee Woodland recorded a mean of 38 perennial species at the single impact 

site surveyed, but no statistical comparison was possible because control-site data were unavailable. 

Chenopod Shrubland control sites supported significantly greater mean perennial species richness than 

impact sites (35.20 compared with 27.29 species; p = 0.041), indicating a difference of approximately 

eight species between conditions. The difference is species richness is likely due to pre-existing 

differences between control and impact sites and vegetation variation and fluctuations between survey 

years. Regardless, the difference between impact and control sites should be monitored closely in future 

surveys. 

Across the monitoring period, perennial species richness generally declined between 2017 and 2020 in 

Acacia Woodland and Chenopod Shrubland, followed by recovery or stabilisation in subsequent years. 

Mallee Woodland impact sites increased substantially after 2019 and remained relatively stable from 

2020 onwards. Overall, the results suggest that perennial species richness was generally maintained or 



Prominent Hill ecological survey 2026  BHP 

 

Eco Logical Australia Pty Ltd  ABN 87 096 512 088 

ecoaus.com.au  38 

increased in recent years, although the significant difference recorded for Chenopod Shrubland 

indicates that impact and control responses were not consistent across vegetation types. 

4.1.3. Total species cover 

In 2026, total species cover showed no statistically significant differences between vegetation types or 

treatment types. Acacia Woodland recorded 74.5% cover at control sites and 62.5% at impact sites, 

while Chenopod Shrubland recorded 60.21% and 45.63%, respectively. However, neither difference was 

statistically significant, and the Acacia Woodland comparison was subject to considerable uncertainty 

because of the small sample size. Mallee Woodland recorded 68% native species cover at the single 

impact site surveyed, but no statistical comparison was possible because control-site data were 

unavailable. 

Across all vegetation types and treatment types, a pattern of decreasing species cover can be seen from 

2017-2019, before stabilisation and subsequent seasonal variability from 2020-2025. This corresponds 

to below average rainfall seen from 2017-2019, followed by more consistent rainfall from 2020-2026. 

Therefore, the variation in vegetation cover observed between years is considered to reflect variable 

rainfall and climatic condition in the SAAL which results in fluctuations in annual species diversity, and 

not a result of impacts from mining. 

It is noted that in 2026 estimates of native species cover were high relative to previous surveys, which 

has potential to be due to observer bias and is an important factor in interpreting results of ecological 

surveys.  

4.1.4. Native perennial species cover 

In 2026, mean native perennial species cover was higher at control sites than at impact sites for both 

Acacia Woodland and Chenopod Shrubland. Acacia Woodland recorded 73.22% cover at control sites 

compared with 59.06% at impact sites, while Chenopod Shrubland recorded 58.85% and 41.37%, 

respectively. However, neither difference was statistically significant, with substantial uncertainty 

associated with the Acacia Woodland comparison due to the small sample size. Mallee Woodland 

recorded 54.2% perennial cover at the single impact site surveyed, but no statistical comparison was 

possible because control-site data were unavailable. 

Similar to total species cover, perennial species cover data shows a pattern of decreasing species cover 

from 2017-2019, before stabilisation and subsequent seasonal variability from 2020-2025. Therefore, 

variation between survey years is considered to reflect variable rainfall and climatic condition in the 

SAAL which results in fluctuations in annual species diversity, and not a result of impacts from mining. 

It is noted that in 2026 estimates of native species cover were high relative to previous surveys, which 

has potential to be due to observer bias and is an important factor in interpreting results of ecological 

surveys.  

4.1.5. Native perennial density 

In 2026, mean total, mature and juvenile perennial density was lower at impact sites than at control 

sites in both Acacia Woodland and Chenopod Shrubland. However, none of these differences were 

statistically significant. In Acacia Woodland, control sites recorded higher mean total stem density than 

impact sites (0.331 compared with 0.183 stems/m²), as well as higher mature density (0.293 compared 

with 0.160 stems/m²) and juvenile density (0.088 compared with 0.056 stems/m²). The corresponding 

p-values were 0.525, 0.566 and 0.684, respectively. Similarly, Chenopod Shrubland control sites 

recorded higher mean total stem density (0.349 compared with 0.283 stems/m²), mature density (0.302 
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compared with 0.227 stems/m²) and juvenile density (0.168 compared with 0.144 stems/m²), although 

none of these differences were statistically significant (p = 0.461, 0.235 and 0.608, respectively). 

Perennial density varied between vegetation types and survey years, with the greatest changes 

observed in mature perennial density in Acacia Woodland and Chenopod Shrubland, and in juvenile 

perennial density at Acacia Woodland impact sites in 2026. Variability between survey years, may be a 

result of seasonal variation and observer bias. 

4.1.6. Native recruitment 

In 2026, subplot cover estimates and perennial recruitment showed no statistically significant 

differences between impact and control sites for either Acacia Woodland or Chenopod Shrubland. 

Acacia Woodland impact sites had slightly higher bare-ground cover, while control sites had higher 

grass cover, litter cover and perennial recruitment; however, all comparisons were non-significant and 

were subject to substantial uncertainty because of the very small sample size. Scalded-surface cover 

was 0% in both groups, and soil-crust cover had insufficient variation for statistical testing. Chenopod 

Shrubland impact sites recorded higher bare-ground cover, grass cover, scalded-surface cover and 

perennial recruitment, whereas control sites had higher litter and soil-crust cover. None of these 

differences were statistically significant, although the recruitment comparison showed a possible 

trend towards higher values at impact sites (p = 0.078). Overall, the results do not provide evidence of 

consistent differences in subplot ground-cover attributes or perennial recruitment between impact 

and control sites. The findings should nevertheless be interpreted cautiously because of small sample 

sizes, broad uncertainty around the estimates and limited variation in some variables. 

Across the monitoring period, native perennial recruitment varied substantially between years and 

vegetation types. Recruitment was generally high in 2017, declined markedly during 2018 and 2019, 

and increased again in 2020, suggesting a strong response to interannual environmental variability. 

Recruitment continued to fluctuate between 2021 and 2026, with no consistent pattern separating 

impact and control sites. Overall, the variation in recruitment between years and the absence of 

statistically significant differences in 2026 suggest that recruitment patterns are likely influenced by 

annual rainfall and climatic conditions, as well as site-level variability, rather than impacts from mining. 

4.1.7. Subplot monitoring 

Subplot-level monitoring showed variation in ground-layer attributes among vegetation types and 

treatment categories, although most variables did not differ significantly. Bare ground was generally 

high across the monitoring sites, particularly in Chenopod Shrubland, while litter and soil crust varied 

more noticeably between impact and control areas. In Acacia Woodland, impact sites tended to have 

more bare ground and less grass cover, litter and soil crust than control sites. In Chenopod Shrubland, 

bare ground was also higher at impact sites, grass cover was slightly higher, and litter cover was lower; 

scalded surface was only recorded at impact sites. Mallee Woodland again had only impact-site data 

available in 2026. Therefore, it is reasonable to attribute variation between sites to random effects 

rather than impacts from Prominent Hill Mining activities. 

Perennial recruitment within the subplots also varied between vegetation types and treatments. In 

Acacia Woodland, perennial recruitment was lower at impact sites than at control sites, whereas in 

Chenopod Shrubland it was higher at impact sites. Mallee Woodland had only impact-site data available 

in 2026. Overall, statistical analysis did not indicate a significant effect of vegetation type on perennial 

recruitment in the subplots. Therefore, it is reasonable to attribute variation between sites to random 

effects rather than impacts from Prominent Hill Mining activities. 
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4.1.8. Weed monitoring sites 

The 2026 weed monitoring results indicate that exotic species remain present within the monitoring 

area, although overall weed occurrence was limited to two species. The detection of Cenchrus ciliaris at 

weed monitoring site 4 is notable as the first record of this species since monitoring began in 2017. 

While it was only detected at a single site, its presence should be monitored as it is a highly invasive 

grass with the potential to establish and spread. Malvastrum americanum var. americanum was 

recorded at two monitoring sites in 2026, with a small number of individuals at site 3 and a much larger 

population at site 4. This is the first record of the species at site 4 since 2022, suggesting that it may 

persist in the area at low levels and re-emerge under favourable conditions. No other weeds were 

detected within the monitoring sites, which may be attributed to the confirmed management of weeds 

within the mine site and along the haul road as well as within the village area.  

It is of note that Malvastrum americanum var americanum was identified in 15 out of 17 floristic 

monitoring quadrats. This species is listed as a ‘possible weed’ on the South Australian Census, but it is 

not a ‘declared weed’ (eFlora 2020, PIRSA 2020). It should also be noted that both eFloraSA, the 

electronic taxonomic key of the Flora of South Australia and PlantNET, the online taxonomic key of the 

Flora of New South Wales, identify Malvastrum americanum var americanum as naturalised (eFloraSA 

2020, PlantNET 2023). 

4.2. Survey limitations and recommendations 

Observer bias and differences in data collection between survey years may reflect changes in survey 

teams, seasonal conditions and site accessibility, rather than actual changes in vegetation condition.  

In addition, the 2026 survey found pickets missing from several floristic monitoring quadrats. Although 

GPS units were used to assist with site relocation, positional accuracy in remote areas can be affected 

by equipment limitations, satellite reception and topographical features, especially in a remote location 

such as Prominent Hill. Inconsistencies between the relocation and demarcation of vegetation 

monitoring sites, Jessup transects and/ or subplots, may have contributed to variability in the results 

between survey years. Therefore, it is recommended that markers (i.e. pickets) for the floristic 

monitoring quadrats, Jessup transects and subplot are maintained prior to, or as part of, the annual 

ecological survey. 

The statistical results should be interpreted cautiously because sample sizes differed substantially 

among vegetation types. Acacia Woodland had only two impact sites and two control sites, resulting in 

low statistical power and considerable uncertainty around the estimated differences. Mallee Woodland 

had only one impact site and no control sites available in 2026; therefore, statistical comparisons 

between conditions could not be conducted for this vegetation type. Chenopod Shrubland had greater 

replication than Acacia Woodland and Mallee Woodland, but the sample size was still relatively small 

and natural variability between sites may have limited the ability to detect differences. The results of 

the statistical analysis should therefore be considered alongside the observed means, effect sizes, 

confidence intervals and ecological trends, rather than relying on statistical significance alone. 
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5. Assessment against outcome measurement criteria 

A summary of the relevant compliance and outcome criteria contained within the PEPR is provided 

overleaf in Table 6, demonstrates that the objectives of this survey, as presented in Section 1.3, have 

been met. 
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6. Conclusion 

The 2026 ecological assessment at Prominent Hill does not indicate measurable loss of abundance or 

diversity of native vegetation, or reduction in habitat quality, the vegetation condition observed within 

the impact sites is in most cases, consistent with the surrounding control sites. However, it was found 

that total native species richness in sites supporting Chenopod Shrubland vegetation type was 

significantly different between impact and control sites. The difference is species richness is likely due 

to pre-existing differences between control and impact sites and vegetation variation and fluctuations 

between survey years. Regardless, this should be monitored in future surveys. 

In 2026, weed monitoring found Cenchrus ciliaris was recorded within weed monitoring site 4 and this 

is the first record of this species since this survey began in 2017. This is a highly invasive grass species 

and should be monitored closely.  

The results of the Autumn 2026 ecological survey do not provide evidence that the Prominent Hill 

mine is adversely affecting native vegetation. Descriptive ecological data indicate that native 

vegetation abundance, species richness, diversity and recruitment at impact sites followed patterns 

broadly consistent with those observed at control sites across the surveyed vegetation types. The 

statistical analyses generally supported this interpretation; however, the results should not be 

considered in isolation because they may be influenced by climatic variability, observer bias, pre-

existing differences between sites and limited replication, particularly for Acacia Woodland and Mallee 

Woodland. 
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Appendix B - Floristic monitoring sites and panoramic photographs 
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