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1.0  INTRODUCTION 

1.1  Background 

Image Resources NL is mining mineral sands at Nambung (the Atlas Project), about 

180km north of Perth and 18 kilometres inland from Cervantes (Figure 1).   

 

1.2  Approach to vegetation monitoring for the Atlas Project 

The Atlas Project Groundwater Operating Strategy Environmental Management Plan 

(GOS EMP) (Image Resources, 2024) outlined the vegetation monitoring approach 

for the project.  This approach was implemented in the design and undertaking of the 

pre-mining monitoring in Spring 2024 (Morgan, 2025).  ‘Impact sites’ (monitoring 

quadrats located to record any mining activity impacts on vegetation) were established 

in close proximity to the planned mine pit and hence near groundwater drawdown 

zone and, where possible, in proximity to monitoring bores (DMS) (Figure 2 and 3).  

‘Reference site’ quadrats were located outside the potential groundwater drawdown 

zone (Figure 3).  Impact and Reference sites were located in the four most widespread 

vegetation types in the mine area (Figure 3): 

- Banksia woodland (types ‘BaBm’ and ‘Bp’) (both are part of the ‘Banksia 

woodlands of the Swan Coastal Plain’ Threatened Ecological Community); 

- Heaths (type ‘BtRc’); and  

- Floodplain vegetation (type ‘Ti’). 

 

The schedule for vegetation monitoring is : 

• monthly (visual monitoring of vegetation condition: photographs, field 

observations); 

• quarterly (vegetation health monitoring in quadrats); and  

• annual (condition of vegetation adjacent to mining areas) (Image Resources, 

2024). 

 

1.3  Pre-mining vegetation monitoring surveys 

A pre-mining monitoring survey of 27 sites was undertaken in October and November 

2024 (Morgan, 2025).  A bushfire in late November 2024 burnt through the Atlas area 

before the pre-mining monitoring survey was completed. 

 

1.4  March quarter 2025 vegetation monitoring survey 

This report outlines the March quarter 2025 vegetation monitoring survey (hereafter 

‘MarchQ 2025 survey’) and survey results. 
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2.0  METHODS AND LIMITATIONS 

2.1  Timing of monitoring  

The March quarter monitoring took place on the 2nd and 3rd of April, 2025. 

 

2.2  Pre-mining monitoring data  

The pre-mining data survey was undertaken in conjunction with site establishment 

during October and November 2024.  Pre-mining monitoring methods were described 

in detail in that survey report (Morgan, 2025).  A large bushfire in the region started 

on Monday the 25th November 2024 and burnt out the Atlas project area on about the 

27th November 2024, before completeion of the pre-mining monitoring.   

 

Table 1 summarises the status of the pre-mining monitoring at each of the 27 

monitoring sites at the time of the fire.  The status of the photo records and canopy 

assessment is relevant to the March quarter survey and some limitations on 

comparison of the MarchQ 2025 and pre-mining monitoring results. 

 

2.3  Methodology 

The quarterly monitoring was to include site photographic records and ‘crown 

assessment’ and ‘foliage health assessment’.   

 

2.3.1  Photographic records 

Photos were taken of vegetation in each quadrat from the north-west corner.  This was 

to facilitate comparison of the photographic record of general vegetation condition at 

each site in the March quarter 2025 with that at pre-mining monitoring time. 

 

2.3.2  ‘Crown assessment’ and ‘foliage health assessment’ 

2.3.2.1  ‘Crown assessment’ methodology 

‘Crown assessment’ used a method of ‘rapid assessment’ of tree canopy health based 

on the ‘Crown Assessment Procedure diagrams’ (supplied by Department of Water 

and Environmental Regulation (DWER); Ladd, 1996) (Appendix 1).  ).   

 

The ‘crown assessment’ methodology derives a ‘3 point canopy assessment index’ 

value or ‘crown assessment index’ (CAI) from the summation of scores for three 

canopy condition elements: ‘crown density’ (scored 0 to 9), ‘dead branches’ (scored 0 

to 9) and ‘epicormic growth’ (scored 0 to 5).  For each of these elements, tree crowns 
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were scored by comparison with the ‘Crown Assessment Procedure diagrams’ 

(Appendix 1).  A more detailed methodology is outlined in Morgan (2025). 

 

 

Table 1.  Summary of Atlas monitoring elements and their completion status at 

the time of the November 2024 firea 

Site  Vegetn 

Unit 
Treat 

mnt 

Qdt 

Fully 

Installed 

Photo 

NW 

cnr 

Visual 

Assmt 

Species 

Richnss 

(10x10) 

Canopy 

Assmt 

Tree 

sp. 

counts 

Weed 

assmt 

VEGI01 BaBm Impact Y Y Y Y Y Y Y 

VEGI03 BaBm Impact Y Y Y Y Y Y Y 

VEGI04 BaBm Impact Y Y Y Y Y Y Y 

VEGI20 BaBm Impact Y Y Y Y Y Y Y 

VEGI22 BaBm Impact Y Y Y Y Y Y Y 

VEGI23 BaBm Impact Y Y Y Y Y Y Y 

VEGP0 BaBm Proximal Y Y Y Y Y Y Y 

VEGP1 BaBm Proximal Y Y Y Y Y Y Y 

VEGP2 BaBm Proximal Y Y Y Y Y Y Y 

VEGC1 BaBm Reference Y Y Y Y Y Y Y 

VEGC2 BaBm Reference Y Y N Y N N N 

VEGC3 BaBm Reference Y Y N Y N N N 

VEGC4 BaBm Reference Y Y Y Y Y Y Y 

VEGC5 BaBm Reference Y Y Y Y Y Y Y 

VEGC6 BaBm Reference Y Y Y Y Y Y Y 

VEGI07 Bp Impact Y Y Y Y Y Y Y 

VEGI08 Bp Impact Y Y Y Y Y Y Y 

VEGC7 Bp Reference Y Y Y Y Y Y Y 

VEGC8 Bp Reference Y  Y Y N Y Y Y 

VEGI13 BtRc Impact Y  Y N N N N N 

VEGI15 BtRc Impact NW N N N N N N 

VEGC12 BtRc Reference Y N N N N N N 

VEGC11 BtRc Reference Y Y N N N N N 

VEGI12 Ti Impact Y Y N N N N N 

VEGI08b Ti Impact Y Y N N N N N 

VEGC9 Ti Reference NW N N N N N N 

VEGC10 Ti Reference NW N N N N N N 

a  Y=yes; N=no; NW=north-west peg 

 

 

2.3.2.2  ‘Foliage health assessment’ methodology 

Since the ‘3 point canopy assessment index’ method did not include a direct 

assessment of foliage health, a simple assessment of crown foliage health for the 

sampled trees was also undertaken.  A simple scale for foliage health was used 
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(Morgan, 2019) and is shown in Table 2.  More detail on the foliage health 

assessment methodology is outlined in Morgan (2025). 

 

 

Table 2.  Foliage Health Index (FHI) (applied to the outer crown canopy of 

sampled trees). 

Index Foliage health 

description 

Foliage health symptoms 

5 Healthy Leaves green and abundant; very little leaf yellowing 

(some yellowing, leaf drop or other deterioration 

restricted to older leaves/branches lower in canopy 

(inside the crown canopy)). 

4 Signs of some 

stress 

Some leaves yellowing, mostly healthy green.  

3 Significant stress Leaf yellowing widespread, some defoliation (leaf 

drop) and leaf necrosis. 

2 Serious stress Leaf yellowing widespread; leaf necrosis may be 

significant in parts of crown. 

1 Seriously 

stressed/diseased 

tree; near death 

Extensive leaf necrosis and defoliation in outer canopy 

 

 

2.3.2.3  Fire-affected trees and crown assessment and foliage health assessment  

Fire-affected trees had various extents of burnt or scorched leaves, extensive 

epicormics growth, significantly reduced crown density and dead 

branchlettes/branches resulting from the fire.  This would significantly lower the 

canopy assessment scores for ‘dead branches’, ‘epicormic growth’ and ‘crown 

density’, resulting in lower CAI values due simply to fire effects and confounding 

monitoring results (where the purpose of the monitoring is to assess any impacts of 

mining on vegetation canopy condition).   

 

Where the burn was cooler such that the upper part of the tree canopy wasn’t fire 

affected (only the lower and mid canopies and in some cases, lower-upper canopies 

were burnt/fire damaged), ‘crown assessment’ and ‘foliage health assessment’ could 

be undertaken on the ‘unaffected’ upper crown (with no or ‘minor’ fire damage).   

 

2.4  Limitations of the monitoring survey 

The subjective nature of the canopy assessment sampling was a limitation, although 

this was mitigated to some extent by regular reference to the crown assessment 
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procedure diagrams. This limitation of the assessment applied both within season and 

in comparing data between different seasons.  Rules on the parts of canopies used to 

assess ‘dead branches’ and ‘foliage health’ and on the assessment of major dead 

branches in ongoing surveys helped with consistency during the survey.   

 

A major limitation for the MarchQ 2025 monitoring survey was the effect of the 

bushfire in November 2024, which prematurely ended the pre-mining survey.  

Furthermore, it will significantly limit the scope of future vegetation monitoring.  

This is discussed in more detail in the ‘Results’ section (3.0). 

 

The subjective element of canopy assessment was increased when assessing the 

canopies of fire-affected trees (where this could be undertaken).  Applying a 

consistent ‘imaginary’ boundary between fire-affected and unaffected canopy will 

likely pose some difficulties over time.  It was difficult in some cases to determine if 

some leaf necrosis or ‘dead branches’ were a result of fire scorching or other 

processes and this has likely resulted in ‘down scoring’ trend of these elements, where 

undertaken, in the MarchQ 2025 surveys.   

 

2.5  Data analysis 

The Excel spreadsheet ‘Pivot Table’ function was used to calculate descriptive 

statistics (means and standard deviations), where possible, for sample data.  

 

StatPlus Pro V7 computer package (AnalystSoft Inc., 2021) was used to run a ‘paired 

2-sample t-test comparison of means’ analysis between MarchQ 2025 and pre-mining 

‘Impact site’ data and ‘Reference site’ data respectively, for sites where fire-affected 

trees could be sampled.  This was to test if there was a significant difference between 

the pre-mining and MarchQ 2025 CAI and FHI.  The null hypothesis was ‘sample 

means are equal’ and the null hypothesis was accepted if the ‘t’ statistic value was 

less than the Critical Value (for a confidence limit of 5%; two-tailed test). 

 

A two-sample t-test comparison of means analysis of the MarchQ 2025 CAI of all 

Banksia spp. trees at the sampled ‘Impact sites’ compared to ‘Reference sites’ was 

also undertaken.   
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3.0  ATLAS VEGETATION MONITORING RESULTS 

3.1  General observations  and photographic records 

3.1.1  General notes on the status of the monitoring quadrats and trees for the MarchQ 2025 

survey (post November 2024 bushfire) 

The 27 monitoring quadrat sites were all visited during the MarchQ 2025 survey.   

 

One ‘Impact site’, VEGP1, was not included in the photo survey because the western 

side of the site had been cleared  to assist with mining operations (including the north-

west corner peg and the north-east 10x10 nested quadrat peg).  Another site, VEGI20, 

had minor damage along part of its western edge as a result of bulldozed firebreaks 

during the bushfire fighting efforts that were done by DFES agencies.  The site 

remains suitable for all monitoring. 

 

All 27 monitoring sites had been burnt during the November 2024 bushfire, most 

experiencing a ‘hot’ burn.  The impact of the fire on the monitoring survey included: 

• Of the dominant species in the vegetation types included in the monitoring 

survey, Banksia prionotes (in vegetation unit ‘Bp’) and Banksia telmatiaea (in 

vegetation unit ‘BtRc’) were killed by the fire, with no observed resprouting 

on those species.  Both B. prionotes and B. telmatiaea have been documented 

as being ‘killed by fire and regenerat(ing) from seed’ (George, 1999).  

B. prionotes trees could therefore not be included in the canopy assessment 

monitoring.  Much of the burnt dominant samphire shrub, Tecticornia indica 

subsp. bidens, also appears to have been killed, with no sign of regrowth from 

the burnt shrubs to date.  Therefore, other than site photo records, no other 

form of monitoring could be undertaken at the ‘Bp’, ‘BtRc’ and ‘Ti’ sites. 

• Dominant Banksia tree species in the ‘BaBm’ vegetation unit, Banksia 

attenuata, Banksia menziesii and Banksia ilicifolia, are fire tolerant and sprout 

by epicormics shoots (George, 1999).  Generally, the majority of Banksia spp. 

trees were observed to be resprouting at the ‘BaBm’ monitoring sites (Plates 1 

to 3), although over 50% of trees appeared to be dead in an informal sample 

count around one ‘BaBm’ site (VEGI20).  However, most of the 15 ‘BaBm’ 

monitoring sites experienced a hot burn and even with the majority of trees 

surviving at those sites, the surviving trees did not retain enough, if any, 

mature, undamaged, crown foliage to be suitable for canopy assessment.  

Canopy assessment was possible and undertaken at 4 of the 15 ‘BaBm’ sites. 
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3.1.2  Monitoring site photos 

The MarchQ 2025 monitoring quadrat photos are shown with their respective 

pre-mining (Spring 2024) monitoring photos for each site (Plates 4 to 52).  The 

significant impact of the bushfire on the quadrats can be seen in the MarchQ 2025 

photos. 

 

Estimated ‘percentage bare ground’ was generally very high at the sites and much 

higher in MarchQ 2025 than for the pre-mining survey (Plates 4-52), a result of the 

fire.   

 

Remnant crown foliage that survived the fire and regrowth after the fire, appeared 

healthy on the Banksia attenuata, Banksia menziesii, Banksia ilicifolia and 

Eucalyptus todtiana trees at the sites. 

 

3.2.  ‘Canopy assessment index’ (CAI) and ‘foliage health index’ (FHI) data 

MarchQ 2025 canopy assessment and foliage health assessment could be recorded for 

a selection of suitable trees at four of the 15 ‘BaBm’ sites (2 ‘Reference sites’ and 2 

‘Impact sites’; Tables 3 and 4).  Of the total of 48 Banksia attenuata and B. menziesii 

monitoring trees included in the pre-mining survey at the four sites (6 Banksia 

attenuata and 6 B. menziesii trees at each site), 37 could be assessed in the MarchQ 

2025 survey.  The fact that trees could be monitored at only two ‘Reference sites’ and 

two ‘Impact sites’ was a limitation of the findings.  One of these ‘Reference sites’ 

(VEGC5) only had 6 of the 12 monitoring trees in a suitable condition for assessment.   

 

The data recorded at the four sites where trees could be assessed in MarchQ 2025 is 

presented in Appendix 2, along with the complete set of pre mining canopy 

assessment data.  Despite the limitations of the MarchQ 2025 crown assessments, the 

results obtained showed that the CAI and FHI measures of the sampled trees were 

very similar between pre-mining (Spring 2024) and MarchQ 2025, and that this 

finding applied to trees at both ‘Reference sites’ and ‘Impact sites’ (Tables 3 and 4).  

The average CAI and FHI values for the MarchQ 2025 show the crowns and foliage 

to be very healthy (Tables 3 and 4). 
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Table 3.  Canopy Assessment Index (CAI) and Foliage health Index (FHI) values 

by tree spp. and site for 37 of the 48 monitoring trees at 4 sites. 

Sitesa Banksia 

spp. 

Nos 

of 

trees 

Avg 

CAI 

SPG24 

SD 

CAI 

SPG24 

Avg 

CAI 

MchQ

25 

SD 

CAI 

MchQ 

25 

Avg 

FHI 

SPG24 

SD FHI 

SPG24 

Avg 

FHI 

MchQ 

25 

SD FHI 

MchQ 

25 

VEGC1 All Trees 10 18.9 0.3 18.9 0.6 4.9 0.3 4.9 0.3 

 Ba 5 19.0 0.0 19.0 0.7 5.0 0.0 5.0 0.0 

 Bm 5 18.8 0.4 18.8 0.4 4.8 0.4 4.8 0.4 

VEGC5 All Trees 6 18.2 1.3 17.0 1.4 4.2 0.4 4.3 0.5 

 Ba 1 17.0 na 15.0 na 4.0 na 5.0 na 

 Bm 5 18.4 1.3 17.4 1.1 4.2 0.4 4.2 0.4 

VEGP0 All Trees 10 17.9 1.9 17.8 1.6 4.8 0.4 4.5 0.5 

 Ba 6 17.5 2.0 17.2 1.6 4.7 0.5 4.5 0.5 

 Bm 4 18.5 1.7 18.8 1.3 5.0 0.0 4.5 0.6 

VEGP2 All Trees 11 17.0 1.3 17.1 1.8 4.5 0.6 4.5 0.5 

 Ba 6 16.8 0.4 16.7 0.8 4.4 0.7 4.5 0.5 

 Bm 5 17.2 2.0 17.6 2.5 4.6 0.5 4.4 0.5 

Total  37 17.9 1.5 17.8 1.6 4.6 0.5 4.6 0.5 

a  VEGC1 and VEGC2 were ‘Reference sites’ and VEGP0 and VEGP2 were ‘Impact sites’. 

 

Table 4.  Canopy Assessment Index (CAI) and Foliage health Index (FHI) values 

by site class and tree spp. for a selection of the 48 trees at 4 sites. 

Tree 

spp. 

Site 

Class 

Nos 

of 

trees 

Avg 

CAI 

SPG24 

SD 

CAI 

SPG24 

Avg 

CAI 

MchQ 

2025 

SD 

CAI 

MchQ 

2025 

Avg 

FHI 

SPG24 

SD 

FHI 

SPG24 

Avg 

FHI 

MchQ 

2025 

SD 

FHI 

MchQ 

2025 

Ba All 18 17.7 1.4 17.4 1.5 4.6 0.5 4.7 0.5 

 Refrnce 6 18.7 0.8 18.3 1.8 4.8 0.4 5.0 0.0 

 Impact 12 17.2 1.4 16.9 1.2 4.5 0.6 4.5 0.5 

Bm All 19 18.2 1.5 18.1 1.6 4.6 0.5 4.5 0.5 

 Refrnce 10 18.6 1.0 18.1 1.1 4.5 0.5 4.5 0.5 

 Impact 9 17.8 1.9 18.1 2.0 4.8 0.4 4.4 0.5 

Total  37 17.9 1.5 17.8 1.6 4.6 0.5 4.6 0.5 

 

 

A paired two-sample t-test analysis of all Banksia spp. trees sampled at ‘Impact sites’ 

in the MarchQ 2025 survey found that there was no significant difference in the CAI 

or FHI values between the MarchQ 2025 survey and the pre-mining survey 

(Appendix 3).  The same analysis of ‘Reference site’ data found that although there 

was no significant difference in the FHI values between the MarchQ 2025 survey and 

the pre-mining survey, the CAI values declined significantly over that period 

(Appendix 3).  The decline in ‘Reference site’ CAI in MarchQ 2025 was particularly 
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pronounced at site VEGC5 and is considered to be due to the influence of minor fire 

damage in the data (fire damage to canopies was greater at that site).   

 

A two-sample t-test analysis of the CAI of all Banksia spp. trees at the sampled 

‘Impact sites’ compared to ‘Reference sites’ in MarchQ 2025, found that there was no 

significant difference in the CAI between the ‘Impact’ and ‘Reference sites’ 

(Appendix 3). 
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PLATES  

Plates 4 to 52 are Atlas Monitoring site photos, pairing pre-mining (Spring 2024) and 

March quarter 2025 site photos. 

 

Plates4-31:     Monitoring photos: ‘Impact sites’ 

Plates 32-52:  Monitoring photos: ‘Reference sites’ 
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Plate 30.  Atlas quadrat VEGP2, Spring 2024; pre-mining (‘BaBm’ Impact site). 

 

 

 

Plate 31.  Atlas quadrat VEGP2, March Qtr 2025 (‘BaBm’ Impact site; burnt by 

Nov 2024 bush fire). 
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REFERENCE SITES 

 

 

 

Plate 32.  Atlas quadrat VEGC1, Spring 2024; pre-mining (‘BaBm’ Reference 

site). 

 

 

Plate 33.  Atlas quadrat VEGC1, March Qtr 2025 (‘BaBm’ Reference site; burnt 

by Nov 2024 bush fire). 
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Plate 34.  Atlas quadrat VEGC2, Spring 2024; pre-mining (‘BaBm’ Reference 

site). 

 

 

 

Plate 35.  Atlas quadrat VEGC2, March Qtr 2025 (‘BaBm’ Reference site; burnt 

by Nov 2024 bush fire). 
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Plate 36.  Atlas quadrat VEGC3, Spring 2024; pre-mining (‘BaBm’ Reference 

site). 

 

 

Plate 37.  Atlas quadrat VEGC3, March Qtr 2025 (‘BaBm’ Reference site; burnt 

by Nov 2024 bush fire). 
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Plate 38.  Atlas quadrat VEGC4, Spring 2024; pre-mining (‘BaBm’ Reference 

site). 

 

 

 

Plate 39.  Atlas quadrat VEGC4, March Qtr 2025 (‘BaBm’ Reference site; burnt 

by Nov 2024 bush fire). 
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Plate 40.  Atlas quadrat VEGC5, Spring 2024; pre-mining (‘BaBm’ Reference 

site). 

 

 

Plate 41.  Atlas quadrat VEGC5, March Qtr 2025 (‘BaBm’ Reference site; burnt 

by Nov 2024 bush fire). 
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Plate 42.  Atlas quadrat VEGC6, Spring 2024; pre-mining (‘BaBm’ Reference 

site). 

 

 

Plate 43.  Atlas quadrat VEGC6, March Qtr 2025 (‘BaBm’ Reference site; burnt 

by Nov 2024 bush fire). 
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Plate 44.  Atlas quadrat VEGC7, Spring 2024; pre-mining (‘Bp’ Reference site). 

 

 

 

Plate 45.  Atlas quadrat VEGC7, March Qtr 2025 (‘Bp’ Reference site; burnt by 

Nov 2024 bush fire). 
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Plate 46.  Atlas quadrat VEGC8, Spring 2024; pre-mining (‘Bp’ Reference site). 

 

 

 

Plate 47.  Atlas quadrat VEGC8, March Qtr 2025 (‘Bp’ Reference site; burnt by 

Nov 2024 bush fire). 
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NO PRE-MINING PHOTO 

 

Atlas quadrat VEGC9, Spring 2024; pre-mining (‘Ti’ Reference site).  No photo 

taken prior to bushfire Nov. 2024. 

 

 

 

 

 

 

Plate 48.  Atlas quadrat VEGC9, March Qtr 2025 (‘Ti’ Reference site; burnt by 

Nov 2024 bush fire). 

 

  



 44 

 

 

 

NO PRE-MINING PHOTO 

 

Atlas quadrat VEGC10, Spring 2024; pre-mining (‘Ti’ Reference site).  No photo 

taken prior to bushfire Nov. 2024. 

 

 

 

 

 

 

Plate 49.  Atlas quadrat VEGC10, March Qtr 2025 (‘Ti’ Reference site; burnt by 

Nov 2024 bush fire). 
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Plate 50.  Atlas quadrat VEGC11, Spring 2024; pre-mining (‘BtRc’ Reference 

site). 

 

 

Plate 51.  Atlas quadrat VEGC11, March Qtr 2025 (‘BtRc’ Reference site; burnt 

by Nov 2024 bush fire). 
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NO PRE-MINING PHOTO 

 

Quadrat VEGC12, Atlas (‘BtRc’ Reference site).  No photo taken prior to 

bushfire Nov. 2024. 

 

 

 

 

 

 

Plate 52.  Atlas quadrat VEGC12, March Qtr 2025 (‘BtRc’ Reference site; burnt 

by Nov 2024 bush fire). 
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 APPENDICES  
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APPENDIX ONE.  The Crown Assessment Procedure diagrams. 

(Assessment classifications provided by R. Loomes, Department ofWater and referenced to 

Ladd, 1996). 
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APPENDIX TWO  Atlas tree canopy condition assessment data for each sampled tree. 

 
Sitea GDV 

Type

b 

Vegtn 

unit 

Tree 

Nosb 
Tree 

hgt 

(cm) 

‘Proportion of Dead 

Branches’ 

Index (1 to 9) 

‘Degree of Epicormic 

Growth’ Index 

(1 to 5) 

‘Crown density (foliage 

density)’ Index 

(1 to 9) 

‘Crown Assessment’ 

Index 

(3 to 23) 

‘Foliage Health’ 

Index 

(5 to 1) 

     SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  

VEGI01  BaBm Ba01 280 9    5    6    20    5    

VEGI01  BaBm Ba02 370 5    5    5    15    5    

VEGI01  BaBm Ba03X 380 9    5    5    19    5    

VEGI01  BaBm Ba04 290 7    5    5    17    4    

VEGI01  BaBm Ba05 320 5    5    5    15    4    

VEGI01  BaBm Ba06 200 9    5    5    19    4    

VEGI01  BaBm Bm01X 380 9    5    6    20    5    

VEGI01  BaBm Bm02 270 9    5    5    19    5    

VEGI01  BaBm Bm03X 240 9    5    7    21    4    

VEGI01  BaBm Bm04 230 9    5    5    19    4    

VEGI01  BaBm Bm05 290 9    5    6    20    5    

VEGI01  BaBm Bm06 360 9    5    6    20    5    

VEGI01  BaBm Bi01 600 5    5    5    15    5    

VEGI03  BaBm Ba01 270 9    5    5    19    5    

VEGI03  BaBm Ba02X 330 7    5    5    17    5    

VEGI03  BaBm Ba03 390 9    5    5    19    5    

VEGI03  BaBm Ba04X 330 9    5    5    19    5    

VEGI03  BaBm Ba05 220 9    5    5    19    5    
VEGI03  BaBm Ba06X 410 5    5    5    15    5    
VEGI03  BaBm Bm01X 380 9    5    5    19    5    
VEGI03  BaBm Bm02 400 7    5    5    17    5    
VEGI03  BaBm Bm03 340 7    5    5    17    5    
VEGI03  BaBm Bm04X 205 9    5    5    19    4    
VEGI03  BaBm Bm05 350 9    5    5    19    5    
VEGI03  BaBm Bm06 220 9    5    5    19    5    
VEGI03  BaBm Et01 360 5    4    5    14    4    
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Sitea GDV 

Type

b 

Vegtn 

unit 

Tree 

Nosb 
Tree 

hgt 

(cm) 

‘Proportion of Dead 

Branches’ 

Index (1 to 9) 

‘Degree of Epicormic 

Growth’ Index 

(1 to 5) 

‘Crown density (foliage 

density)’ Index 

(1 to 9) 

‘Crown Assessment’ 

Index 

(3 to 23) 

‘Foliage Health’ 

Index 

(5 to 1) 

     SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  

VEGI04  BaBm Ba01 260 9    5    5    19    5    
VEGI04  BaBm Ba02 300 7    5    5    17    5    
VEGI04  BaBm Ba03 230 9    5    5    19    5    
VEGI04  BaBm Ba04 350 7    5    4    16    5    
VEGI04  BaBm Ba05 225 9    5    5    19    5    
VEGI04  BaBm Ba06X 250 9    5    5    19    4    
VEGI04  BaBm Bm01 290 9    5    5    19    5    
VEGI04  BaBm Bm02 350 9    5    5    19    4    
VEGI04  BaBm Bm03X 280 7    5    5    17    5    
VEGI04  BaBm Bm04 290 9    5    5    19    5    
VEGI04  BaBm Bm05 230 9    5    6    20    5    
VEGI04  BaBm Bm06 220 9    5    6    20    4    
VEGI04  BaBm Et01X 380 3    3    7    13    4    
VEGI07  Bp Bp01 360 9    5    5    19    5    
VEGI07  Bp Bp02 480 9    5    6    20    5    
VEGI07  Bp Bp03 390 9    5    5    19    5    
VEGI07  Bp Bp04 390 9    5    6    20    5    
VEGI07  Bp Bp05 380 9    5    5    19    5    
VEGI07  Bp Bp06 460 9    5    6    20    5    
VEGI07  Bp Bp07 500 7    5    5    17    5    
VEGI07  Bp Bp08 300 9    5    6    20    5    
VEGI08  Bp Bp01 460 9    5    6    20    4    
VEGI08  Bp Bp02 500 7    5    5    17    4    
VEGI08  Bp Bp03 380 7    5    5    17    4    
VEGI08  Bp Bp04 480 7    5    5    17    5    
VEGI08  Bp Bp05 380 9    5    5    19    4    
VEGI08  Bp Bp06 360 7    5    5    17    4    
VEGI08  Bp Bp07 450 9    5    5    19    4    
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Sitea GDV 

Type

b 

Vegtn 

unit 

Tree 

Nosb 
Tree 

hgt 

(cm) 

‘Proportion of Dead 

Branches’ 

Index (1 to 9) 

‘Degree of Epicormic 

Growth’ Index 

(1 to 5) 

‘Crown density (foliage 

density)’ Index 

(1 to 9) 

‘Crown Assessment’ 

Index 

(3 to 23) 

‘Foliage Health’ 

Index 

(5 to 1) 

     SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  

VEGI08  Bp Bp08X 480 7    5    6    18    4    
VEGI20  BaBm Ba01 480 5    5    5    15    4    
VEGI20  BaBm Ba02 380 7    5    5    17    4    
VEGI20  BaBm Ba03 480 7    5    5    17    5    
VEGI20  BaBm Ba04 380 7    5    5    17    5    
VEGI20  BaBm Ba05 340 9    5    5    19    4    
VEGI20  BaBm Ba06 380 7    5    5    17    5    
VEGI20  BaBm Bm01 250 9    5    5    19    4    
VEGI20  BaBm Bm02 250 9    5    5    19    5    
VEGI20  BaBm Bm03 270 4    5    5    14    4    
VEGI20  BaBm Bm04 310 6    5    5    16    4    
VEGI20  BaBm Bm05 310 7    5    4    16    5    
VEGI20  BaBm Bm06 300 9    5    5    19    4    
VEGI20  BaBm Et01X 480 7    5    7    19    5    
VEGI22  BaBm Ba01 400 7    5    5    17    5    
VEGI22  BaBm Ba02 360 9    5    6    20    5    
VEGI22  BaBm Ba03 320 9    5    5    19    5    
VEGI22  BaBm Ba04 360 9    5    5    19    5    
VEGI22  BaBm Ba05 430 7    5    5    17    5    
VEGI22  BaBm Ba06 330 9    5    6    20    5    
VEGI22  BaBm Bm01X 175 9    5    6    20    4    
VEGI22  BaBm Bm02X 370 9    5    6    20    5    
VEGI22  BaBm Bm03 220 9    5    6    20    5    
VEGI22  BaBm Bm04 330 9    5    5    19    5    
VEGI22  BaBm Bm05X 250 9    5    6    20    5    
VEGI22  BaBm Bm06X 180 na    na    na    na    na    
VEGI22  BaBm Et01 500 4    5    7    16    4    
VEGI23  BaBm Ba01 330 7    5    5    17    4    
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Sitea GDV 

Type

b 

Vegtn 

unit 

Tree 

Nosb 
Tree 

hgt 

(cm) 

‘Proportion of Dead 

Branches’ 

Index (1 to 9) 

‘Degree of Epicormic 

Growth’ Index 

(1 to 5) 

‘Crown density (foliage 

density)’ Index 

(1 to 9) 

‘Crown Assessment’ 

Index 

(3 to 23) 

‘Foliage Health’ 

Index 

(5 to 1) 

     SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  

VEGI23  BaBm Ba02 330 7    5    5    17    4    
VEGI23  BaBm Ba03 330 7    5    5    17    5    
VEGI23  BaBm Ba04 320 7    5    5    17    5    
VEGI23  BaBm Ba05 420 7    5    5    17    5    
VEGI23  BaBm Ba06 430 9    5    5    19    5    
VEGI23  BaBm Bm01 300 5    5    5    15    5    
VEGI23  BaBm Bm02 330 5    5    5    15    5    
VEGI23  BaBm Bm03 200 6    5    6    17    4    
VEGI23  BaBm Bm04 240 9    5    6    20    4    
VEGI23  BaBm Bm05 430 7    5    5    17    4    
VEGI23  BaBm Bm06 340 5    5    5    15    4    
VEGI23  BaBm Et01 480 7    5    5    17    5    
VEGP0  BaBm Ba01 400 5 5   5 5   4 5   14 15   4 4   
VEGP0  BaBm Ba02 380 9 9   5 5   5 5   19 19   5 5   
VEGP0  BaBm Ba03 380 9 7   5 5   5 5   19 17   5 4   
VEGP0  BaBm Ba04 350 7 7   5 5   5 5   17 17   5 5   
VEGP0  BaBm Ba05X 380 7 7   5 4   5 5   17 16   4 4   
VEGP0  BaBm Ba06 380 9 9   5 5   5 5   19 19   5 5   
VEGP0  BaBm Bm01 420 6 7   5 5   5 5   16 17   5 5   
VEGP0  BaBm Bm02X 250 9 na   5 na   5 na   19 na   5 na   
VEGP0  BaBm Bm03 310 9 9   5 5   5 5   19 19   5 4   
VEGP0  BaBm Bm04X 190 9 9   5 5   6 6   20 20   5 5   
VEGP0  BaBm Bm05 330 9 9   5 5   5 5   19 19   5 4   
VEGP0  BaBm Bm06X 230 9 na   5 na   5 na   19 na   4 na   
VEGP0  BaBm Et01 500 5 na   5 na   4 na   14 na   5 na   
VEGP1  BaBm Ba01 360 7    5    5    17    5    
VEGP1  BaBm Ba02 420 7    5    5    17    5    
VEGP1  BaBm Ba03 360 9    5    6    20    4    
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Sitea GDV 

Type

b 

Vegtn 

unit 

Tree 

Nosb 
Tree 

hgt 

(cm) 

‘Proportion of Dead 

Branches’ 

Index (1 to 9) 

‘Degree of Epicormic 

Growth’ Index 

(1 to 5) 

‘Crown density (foliage 

density)’ Index 

(1 to 9) 

‘Crown Assessment’ 

Index 

(3 to 23) 

‘Foliage Health’ 

Index 

(5 to 1) 

     SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  

VEGP1  BaBm Ba04 360 7    5    5    17    5    
VEGP1  BaBm Ba05 380 5    5    5    15    5    
VEGP1  BaBm Ba06 350 4    5    5    14    4    
VEGP1  BaBm Bm01 340 7    5    4    16    4    
VEGP1  BaBm Bm02 380 9    5    5    19    4    
VEGP1  BaBm Bm03 380 7    5    5    17    4    
VEGP1  BaBm Bm04 180 9    5    5    19    4    
VEGP1  BaBm Bm05 290 7    5    5    17    4    
VEGP1  BaBm Bm06 205 9    5    5    19    4    
VEGP1  BaBm Et01 550 7    5    7    19    5    
VEGP2  BaBm Ba01 340 6 5   5 5   5 5   16 15   4 4   
VEGP2  BaBm Ba02 350 7 7   5 5   5 5   17 17   5 5   
VEGP2  BaBm Ba03X 340 7 7   5 5   5 5   17 17   4 4   
VEGP2  BaBm Ba04X 350 7 7   5 5   5 5   17 17   5 5   
VEGP2  BaBm Ba05 250 7 7   5 5   5 5   17 17   5 5   
VEGP2  BaBm Ba06 240 7 7   5 5   5 5   17 17   3.5 4   
VEGP2  BaBm Bm01X 400 5 5   5 5   4 4   14 14   4 4   
VEGP2  BaBm Bm02 210 9 9   5 5   5 6   19 20   5 5   
VEGP2  BaBm Bm03X 250 9 9   5 5   5 6   19 20   5 5   
VEGP2  BaBm Bm04X 270 6 na   5 na   4 na   15 na   4 na   
VEGP2  BaBm Bm05X 360 7 7   5 5   5 5   17 17   5 4   
VEGP2  BaBm Bm06X 260 7 7   5 5   5 5   17 17   4 4   
VEGP2  BaBm Et01X 400 3 3   4 3   3 3   10 9   4 5   
VEGC1  BaBm Ba01 360 8 7   5 5   6 6   19 18   5 5   
VEGC1  BaBm Ba02 330 9 9   5 5   5 5   19 19   5 5   
VEGC1  BaBm Ba03 370 9 9   5 5   5 5   19 19   5 5   
VEGC1  BaBm Ba04 360 9 na   5 na   6 na   20 na   5 na   
VEGC1  BaBm Ba05 400 9 9   5 5   5 5   19 19   5 5   
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Sitea GDV 

Type

b 

Vegtn 

unit 

Tree 

Nosb 
Tree 

hgt 

(cm) 

‘Proportion of Dead 

Branches’ 

Index (1 to 9) 

‘Degree of Epicormic 

Growth’ Index 

(1 to 5) 

‘Crown density (foliage 

density)’ Index 

(1 to 9) 

‘Crown Assessment’ 

Index 

(3 to 23) 

‘Foliage Health’ 

Index 

(5 to 1) 

     SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  

VEGC1  BaBm Ba06X 250 9 9   5 5   5 6   19 20   5 5   
VEGC1  BaBm Bm01 260 9 9   5 5   5 5   19 19   4 4   
VEGC1  BaBm Bm02 270 8 8   5 5   5 5   18 18   5 5   
VEGC1  BaBm Bm03 360 9 9   5 5   5 5   19 19   5 5   
VEGC1  BaBm Bm04 305 9 9   5 5   5 5   19 19   5 5   
VEGC1  BaBm Bm05X 220 9 9   5 5   5 5   19 19   5 5   
VEGC1  BaBm Bm06X 240 9 na   5 na   5 na   19 na   5 na   
VEGC1  BaBm Et01 400 7 7   4 4   7 7   18 18   5 5   
VEGC4  BaBm Ba01 240 9    5    5    19    5    
VEGC4  BaBm Ba02 260 9    5    5    19    5    
VEGC4  BaBm Ba03 320 7    5    6    18    5    
VEGC4  BaBm Ba04X 350 9    5    5    19    5    
VEGC4  BaBm Ba05 300 9    5    5    19    5    
VEGC4  BaBm Ba06 370 7    5    5    17    5    
VEGC4  BaBm Bm01 260 9    5    5    19    4    
VEGC4  BaBm Bm02 290 9    5    5    19    5    
VEGC4  BaBm Bm03X 290 9    5    5    19    5    
VEGC4  BaBm Bm04 380 9    5    5    19    5    
VEGC4  BaBm Bm05 220 9    5    6    20    5    
VEGC4  BaBm Bm06 270 9    5    5    19    5    
VEGC4  BaBm Bi01 460 7    5    6    18    5    
VEGC4  BaBm Bi02 460 9    5    7    21    5    
VEGC5  BaBm Ba01 320 7 7   5 3   5 5   17 15   4 5   
VEGC5  BaBm Ba02 300 7 na   5 na   5 na   17 na   4 na   
VEGC5  BaBm Ba03 340 9 na   5 na   5 na   19 na   5 na   
VEGC5  BaBm Ba04 360 9 na   5 na   5 na   19 na   5 na   
VEGC5  BaBm Ba05 270 9 na   5 na   5 na   19 na   5 na   
VEGC5  BaBm Ba06 300 7 na   5 na   5 na   17 na   5 na   
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Sitea GDV 

Type

b 

Vegtn 

unit 

Tree 

Nosb 
Tree 

hgt 

(cm) 

‘Proportion of Dead 

Branches’ 

Index (1 to 9) 

‘Degree of Epicormic 

Growth’ Index 

(1 to 5) 

‘Crown density (foliage 

density)’ Index 

(1 to 9) 

‘Crown Assessment’ 

Index 

(3 to 23) 

‘Foliage Health’ 

Index 

(5 to 1) 

     SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  

VEGC5  BaBm Bm01 320 9 7   5 5   5 5   19 17   4 4   
VEGC5  BaBm Bm02 310 7 7   5 4   5 5   17 16   4 4   
VEGC5  BaBm Bm03 290 9 9   5 4   5 5   19 18   5 5   
VEGC5  BaBm Bm04 260 9 na   5 na   5 na   19 na   5 na   
VEGC5  BaBm Bm05 250 9 9   5 4   6 6   20 19   4 4   
VEGC5  BaBm Bm06 300 7 7   5 5   5 5   17 17   4 4   
VEGC5  BaBm Bi01X 480 7 7   5 5   7 7   19 19   5 5   
VEGC6  BaBm Ba01 370 7    5    5    17    5    
VEGC6  BaBm Ba02 270 7    5    5    17    5    
VEGC6  BaBm Ba03 420 5    5    5    15    5    
VEGC6  BaBm Ba04 360 5    5    5    15    4    
VEGC6  BaBm Ba05 300 7    5    5    17    5    
VEGC6  BaBm Ba06 240 7    5    5    17    5    
VEGC6  BaBm Bm01 380 7    5    5    17    5    
VEGC6  BaBm Bm02 300 4    5    5    14    4    
VEGC6  BaBm Bm03 180 9    5    6    20    5    
VEGC6  BaBm Bm04X 240 7    5    5    17    5    
VEGC6  BaBm Bm05X 300 6    5    5    16    4    
VEGC6  BaBm Bm06 200 4    5    5    14    5    
VEGC6  BaBm Et01X 280 4    5    7    16    5    
VEGC6  BaBm Bi01X 320 5    5    6    16    4    
VEGC7  Bp Bp01 400 9    5    6    20    4    
VEGC7  Bp Bp02 480 7    5    7    19    4    
VEGC7  Bp Bp03 530 7    5    5    17    4    
VEGC7  Bp Bp04 500 7    5    6    18    4    
VEGC7  Bp Bp05 450 7    5    5    17    4    
VEGC7  Bp Bp06 500 9    5    7    21    4    
VEGC7  Bp Bp07 440 8    5    7    20    5    
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Sitea GDV 

Type

b 

Vegtn 

unit 

Tree 

Nosb 
Tree 

hgt 

(cm) 

‘Proportion of Dead 

Branches’ 

Index (1 to 9) 

‘Degree of Epicormic 

Growth’ Index 

(1 to 5) 

‘Crown density (foliage 

density)’ Index 

(1 to 9) 

‘Crown Assessment’ 

Index 

(3 to 23) 

‘Foliage Health’ 

Index 

(5 to 1) 

     SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  SPG 

2024 

Mch

2025 

  

VEGC7  Bp Bp08 530 8    5    5    18    4    
VEGC8  Bp Bp01 440 7    5    5    17    4    
VEGC8  Bp Bp02 360 9    5    5    19    4    
VEGC8  Bp Bp03 480 7    5    5    17    4    
VEGC8  Bp Bp04 440 7    5    5    17    5    
VEGC8  Bp Bp05 430 9    5    6    20    5    
VEGC8  Bp Bp06 500 9    5    5    19    5    
VEGC8  Bp Bp07 450 7    5    5    17    4    
VEGC8  Bp Bp08 460 9    5    5    19    5    

                         
                         

a VEGCxx: Reference sites; VEGIxx: Impact sites;  VEGPx:  Impact (‘Proximal’) sites. 

b  The prefix of the tree number indicated theh tree species.  Ba:  Banksia attenuata; Bi: Banksia ilicifolia;  Bm:  Banksia menziesii;  Bp:  Banksia prionotes;  Et:  Eucalyptus todtiana. 
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APPENDIX THREE.  Statistical comparison of pre-mining ‘Impact’ and 

‘Reference site’ crown assessment and foliage health indices 
 

I.  Comparison of Pre-mining (Spring 2024) and March Qtr 2025 

Banksia spp. tree health 
 

(i) Impact sites: paired 2-sample t-test 

 

(a)  Crown Assessment Index (CAI) of Banksia sp. trees  

Compare Means 

Descriptive Statistics  

VAR N Mean Std Dev Variance  

CAI SPG24 (1) 21 17.4286 1.6301 2.6571  

CAI MchQ25 (2) 21 17.4286 1.6903 2.8571  

 

Means Report 

VAR Mean 95%  LCL 95%  UCL 

CAI SPG24 (1) 17.4286 16.6866 18.1706  

CAI MchQ25 (2) 17.4286 16.6592 18.1980  

Mean Difference (1-2) 0.0000 -0.3219 0.3219  

 

Paired two-sample t-test  

Hypothesized Mean Difference 0.0000 

Mean Difference 0.0000 

Variance 2.7571 

Pearson R 0.9099 

Test Statistic 0.0000 

Degrees of Freedom 20  

 

H1: Mu1 - Mu2 ≠ 0 / Not equal (two-tailed)  

t Critical Value (5%) 2.0860 p-value 1.0000 H1 (5%) Rejected  

 

CONCLUSION:  |t|<2.20860 (t0.05(2), 20).  Therefore, there was no significant 

difference between the mean pre-mining (Spring 2024) and March Qtr 2025 

Banksia spp. tree CAI at ‘Impact sites’. 
 

 

(b)  Foliage Health Index (FHI) of Banksia sp. trees  

Compare Means  

Descriptive Statistics  

VAR N Mean Std Dev Variance  

FHI SPG24 (1) 21 4.6429 0.5278 0.2786  

FHI MchQ25 (2) 21 4.4762 0.5118 0.2619  

 

Means Report  

VAR Mean 95%  LCL 95%  UCL 

FHI SPG24 (1) 4.6429 4.4026 4.8831  

FHI MchQ25 (2) 4.4762 4.2432 4.7091  

Mean Difference (1-2) 0.1667 -0.0282 0.3616  
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Paired two-sample t-test 

Hypothesized Mean Difference 0.0000 

Mean Difference 0.1667 

Variance 0.2702 

Pearson R 0.6611 

Test Statistic 1.7838 

Degrees of Freedom 20  

 

H1: Mu1 - Mu2 ≠ 0 / Not equal (two-tailed)  

t Critical Value (5%) 2.0860 p-value 0.0896 H1 (5%) Rejected 

 

CONCLUSION:  |t|<2.20860 (t0.05(2), 20).  Therefore, there was no significant 

difference between the mean pre-mining (Spring 2024) and March Qtr 2025 

Banksia spp. tree FHI at ‘Impact sites’. 

 

 

(ii) Reference sites: paired 2-sample t-test 

 

(a)  Crown Assessment Index (CAI) of Banksia sp. trees  

 

Compare Means 

Descriptive Statistics  

VAR N Mean Std Dev Variance  

CAI SPG24 (1) 16 18.6250 0.8851 0.7833  

CAI MchQ25 (2) 16 18.1875 1.3276 1.7625  

 

Means Report  

VAR Mean 95%  LCL 95%  UCL 

CAI SPG24 (1) 18.6250 18.1534 19.0966  

CAI MchQ25 (2) 18.1875 17.4801 18.8949  

Mean Difference (1-2) 0.4375 0.0038 0.8712  

 

Paired two-sample t-test    

Hypothesized Mean Difference 0.0000  

Mean Difference 0.4375  

Variance 1.2729  

Pearson R 0.8014  

Test Statistic 2.1500  

Degrees of Freedom 15   

       

H1: Mu1 - Mu2 ≠ 0 / Not equal (two-tailed)   

t Critical Value (5%) 2.1314 p-value 0.0483 H1 (5%) Accepted 

 

CONCLUSION:  |t|>2.1314 (t0.05(2), 15).  Therefore, there was a significant 

difference in the mean CAI of Banksia spp. trees between the pre-mining (Spring 

2024) and March Qtr 2025 at ‘Reference sites’. 
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(b)  Foliage Health Index (FHI) of Banksia sp. trees  

Compare Means 

Descriptive Statistics  

VAR N Mean Std Dev Variance  

FHI SPG24 (1) 16 4.6250 0.5000 0.2500  

FHI MchQ25 (2) 16 4.6875 0.4787 0.2292  

 

Means Report       

VAR Mean 95%  LCL 95%  UCL 

FHI SPG24 (1) 4.6250 4.3586 4.8914  

FHI MchQ25 (2) 4.6875 4.4324 4.9426  

Mean Difference (1-2) -0.0625 -0.0707 0.1957  

 

Paired two-sample t-test   

Hypothesized Mean Difference 0.0000 

Mean Difference -0.0625 

Variance 0.2396 

Pearson R 0.8704 

Test Statistic 1.0000 

Degrees of Freedom 15  

 

H1: Mu1 - Mu2 ≠ 0 / Not equal (two-tailed)  

t Critical Value (5%) 2.1314 p-value 0.3332 H1 (5%) Rejected 

 

CONCLUSION:  |t|<2.1314 (t0.05(2), 15).  Therefore, there was no significant 

difference between the mean pre-mining (Spring 2024) and March Qtr 2025 

Banksia spp. tree FHI at ‘Reference sites’. 

 
 

I.  Comparison of March Qtr 2025 Impact and Reference site 

Banksia spp. tree health 
 

(a)  Crown Assessment Index (CAI) of Banksia sp. trees : two-sample t-test 

comparison of means 

 

Compare Means 

Descriptive Statistics       

VAR N Mean Std Dev Variance 

Impact CAI MchQ25 (1) 21 17.4286 1.6903 2.8571  

Ref CAI MchQ25 (2) 16 18.1875 1.3276 1.7625  

 

Means Report  

VAR Mean 95%  LCL 95%  UCL 

Impact CAI MchQ25 (1) 17.4286 16.6592 18.1980 

Ref CAI MchQ25 (2) 18.1875 17.4801 18.8949 

Mean Difference (1-2) -0.7589 -0.2821 1.8000  

 

t-test assuming equal variances (homoscedastic)  

Hypothesized Mean Difference 0.0000 
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Mean Difference -0.7589 

Pooled Variance 2.3880 

Test Statistic 1.4800 

Degrees of Freedom 35  

 

H1: Mu1 - Mu2 ≠ 0 / Not equal (two-tailed)  

t Critical Value (5%) 2.0301 p-value 0.1478 H1 (5%) Rejected 

 

CONCLUSION:  |t|<2.0301 (t0.05(2), 35).  Therefore, there was no significant 

difference between the mean March Qtr 2025 Banksia spp. tree CAI at 

‘Reference sites’ and ‘Impact sites’. 

 












