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Table 5: Introduced plant species recorded within 40 km of the survey area including BAM Act 
status and Weed Prioritisation Process rating.  

Species Common name BAM Act status and 
WONS 

Ecological 
impact Invasiveness 

*Argemone ochroleuca Mexican poppy Not listed Unknown Rapid 
*Bidens bipinnata Bipinnate beggar's tick Permitted - s11 Unknown Rapid 
*Cenchrus ciliaris Buffel grass Permitted - s11 High Rapid 
*Cenchrus setiger Birdwood grass Permitted - s11 High Rapid 
*Datura leichhardtii Leichhardt's thornapple Permitted - s11 Unknown Unknown 
*Echinochloa colona Awnless barnyard grass Permitted - s11 High Rapid 
*Flaveria trinervia Speedy weed Not listed Not listed Not listed 
*Malvastrum americanum Spiked malvastrum Permitted - s11 High Rapid 
*Phoenix dactylifera Date palm Permitted - s11 High Rapid 
*Setaria verticillata Whorled pigeon grass Permitted - s11 High Rapid 
*Sigesbeckia orientalis Indian weed Permitted - s11 Unknown Rapid 
*Sonchus oleraceus Common sowthistle Permitted - s11 Low Rapid 
*Tribulus terrestris Caltrop Permitted - s11 Unknown Moderate 
*Vachellia farnesiana Mimosa bush Permitted - s11 High Rapid 
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Table 8: List of previous flora and vegetation surveys near to the survey area. 

Company Report 
year Report title Survey type Distance from 

survey area Area (ha) 

Ecoscape 2012 Delphine Level 2 Flora and Vegetation Survey Flora and Vegetation Assessment (Level 2 - Single Phase) Intersects 78,383 

Ecoscape 2012 Eliwana and Flying Fish Level 2 Flora and Vegetation 
Assessment Flora and Vegetation Assessment (Level 2 - Single Phase) Intersects 49,806 

Ecoscape 2011 
Level 1 Vegetation, Flora and Fauna Assessment, 
and Targeted Conservation Significant Flora and 
Fauna Survey: Raven 

Flora and Vegetation Assessment (Level 1) and Targeted 
Conservation Significant Flora Survey 47 km 816 

Ecoscape 2011 
Level 1 Vegetation, Flora and Fauna Assessment, 
and Targeted Conservation Significant Flora and 
Fauna Survey: Delphine 

Flora and Vegetation Assessment (Level 1) and Targeted 
Conservation Significant Flora Survey 4.9 km 30,385 

Ecoscape 2011 
Level 1 Vegetation, Flora and Fauna Assessment, 
and Targeted Conservation Significant Flora and 
Fauna Survey: Mt Farquhar 

Flora and Vegetation Assessment (Level 1) and Targeted 
Conservation Significant Flora Survey 19 km 4,618 

Ecoscape 2012 Mt Farquhar Level 2 Flora and Vegetation Survey Flora and Vegetation Assessment (Level 2 - Two Phase) 15.4 km 9,571 

Ecoscape 2011 
Vegetation, Flora and Fauna Assessment, and 
Targeted Significant Flora and Fauna Survey: 
Eliwana 

Flora and Vegetation Assessment (Level 1) and Targeted 
Conservation Significant Flora Survey Intersects 12,268 

Ecoscape 2011 
Vegetation, Flora and Fauna Assessment, and 
Targeted Significant Flora and Fauna Survey: Flying 
Fish 

Flora and Vegetation Assessment (Level 1) and Targeted 
Conservation Significant Flora Survey 15.4 km 15,737 

Ecoscape 2013 Western Hub Rail Link Level 2 Flora and Vegetation 
Survey Flora and Vegetation Assessment (Level 2 - Single Phase) 29.1 km 4,483 

Ecoscape 2013 Delphine - Flora and Vegetation Assessment Flora and Vegetation Assessment (Level 2 - Two Phase) Intersects 52,806 

Ecoscape 2013 Eliwana and Flying Fish - Flora and Vegetation 
Assessment Flora and Vegetation Assessment (Level 2 - Two Phase) Intersects 49,760 

Astron 2014 The Edge - Flora and Vegetation Assessment Flora and Vegetation Assessment (Level 2 - Two Phase) Intersects 67,566 
Biota 
Environmental 
Sciences 

2017 Eliwana Consolidated Detailed Flora and Vegetation 
Phase 2 Flora and Vegetation Assessment (Level 2 - Two Phase) Intersects 91,010 

Focused 
Vision 2022/25 Elevation-Hendrix/Boolgeeda Detailed Flora and 

Vegetation Assessment Detailed Flora and Vegetation Assessment Intersects 26,586 

Ecoscape In 
review J6 Detailed Flora and Vegetation Assessment Detailed Flora and Vegetation Assessment 13 km No data 

provided 
SLR 
Consulting 

In 
review 

Lora Cobra Detailed Flora and Vegetation 
Assessment Detailed Flora and Vegetation Assessment 2 km No data 

provided 
Ecologia 2023 Wyloo Deposit Flora and Vegetation Assessment Detailed Flora and Vegetation Assessment Within 14,584 
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3.1.11 Assessment of Vegetation Significance  

The significance of each vegetation type was assessed against 11 criteria (Table 11) to assist the 
environmental impact assessment (EIA) process.  
 
Table 11: Criteria for assessment of potential vegetation significance.  

Level  Criterion  

National  
1. Vegetation supporting populations of Threatened (EPBC Act listed) plant species. 
2. Vegetation corresponding to a nationally (EPBC Act) listed Threatened Ecological Community. 
3. Vegetation which includes Ramsar wetlands and Nationally Important (DIWA) wetlands. 

State  

4. Vegetation supporting populations of Threatened (BC Act) plant species. 
5. Vegetation which corresponds to a BC Act listed Threatened Ecological Community. 
6. Vegetation corresponding to a state (DBCA) listed Priority Ecological Community. 
7. Vegetation occurring within a state-managed conservation estate (areas protected under the 

Conservation and Land Management Act 1984) or areas that have been formally recommended by 
DBCA for inclusion in the state conservation estate. 

Regional 
8. Vegetation that is represented by less than 30% of its pre-European extent within the relevant 

bioregion. This criterion was assessed using the vegetation association mapping of Shepherd et al. 
(2002).  

Other  

9. Refugia: habitats that have a restricted regional distribution (e.g., isolated hills which are remnants 
of an ancient eroding surface, islands, mound springs, sheltered gorges, or permanent wetlands in 
arid areas) that support vegetation or plant species that are restricted to these specific biotic or 
abiotic conditions 

10. Restricted distribution: EPA (2016a) includes 'restricted distribution' as a category of potentially 
significant vegetation, but it is not defined. Vegetation is assumed here to be 'potentially restricted' if 
its mapped extent accounts for < 1% of the survey area.  

11. Groundwater dependent vegetation (GDV) or sheet-flow dependent mulga (banded mulga).  
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3.2 STUDY TEAM AND LICENCES 

The project was undertaken by those summarised in Table 12. 

 
Table 12: Project staff and licences.  

Project staff  
Name Qualification  Role Project role Experience 

Shaun Grein B.App. Sc (Biol.); Grad. Dip. 
Nat. Resources; MBA 

Managing 
Director/Senior 
Principal Scientist 

Project management, QA 30+ 

Andrew Craigie B.Sc. (Hons.) (Botany); PhD 
(Botany) 

Principal Botanist 
and Taxonomist 

Field survey, specimen 
identification, data 
analysis 

15+ 

Sandra Ng B.Sc. (Marine Biol. and Cons. & 
Wildlife Biol.) Botanist Field survey, desktop 

assessment 2+ 

Amelia Shepherdson B.Sc. (Botany) Botanist Field survey, desktop 
assessment 1+ 

Rob Sellers B.Sc. (Cons. Biol. and 
Mngment) Senior Botanist Field survey 5+ 

Sam Hall B.Sc. (Hons.) (Botany and 
Cons. Biol.) Botanist Field survey  5+ 

Lydia Ellwood B.Sc. (Env. Mgmt. & Sust. & 
Cons. & WildlifeBiol.) Botanist Field survey 2+ 

Brett Neasham B.Sc. (Hons.) (Biol. Sci.) Senior Botanist Field survey 5+ 
Licences          

Andrew Craigie Flora Taking (Biological Assessment) Licence: FB62000135-2 (exp. 30/04/2025) 
Authorisation to Take Threatened Flora: TFL 54-1920 (exp. 30/4/2026) 

Rob Sellers Flora Taking (Biological Assessment) Licence: FB2000198-2 (exp. 30/03/2026) 
Lydia Ellwood Flora Taking (Biological Assessment) Licence: FB62000392 (exp. 06/02/2025) 
Sam Hall Flora Taking (Biological Assessment) Licence: FB62000450 (exp. 3/07/2025) 
Sandra Ng Flora Taking (Biological Assessment) Licence: FB62000543 (exp. 23/03/2026) 
Amelia Shepherdson Flora Taking (Biological Assessment) Licence: FB62000723 (exp. 28/08/2025) 
Brett Neasham Flora Taking (Biological Assessment) Licence: FB62000483 (exp. 07/11/2025) 
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Table 16: Reassessment of desktop  likelihood of occurrence . 
Taxon Status 

(DBCA) Assessment 

Post-survey likelihood: Recorded 1     
Cyanthillium gracile P3 Recorded within the survey area 
Dicladanthera glabra P2 Recorded within the survey area 
Eremophila magnifica subsp. magnifica P4 Recorded within the survey area 
Indigofera rivularis P3 Recorded within the survey area 
Ipomoea racemigera P3 Recorded within the survey area 
Pentalepis trichodesmoides subsp. hispida P2 Recorded within the survey area 
Ptilotus mollis P4 Recorded within the survey area 
Rhynchosia bungarensis P4 Recorded within the survey area 
Sida sp. Hamersley Range (K. Newbey 10692) P3 Recorded within the survey area 
Solanum sp. Red Hill (S. van Leeuwen et al. PBS 5415) P3 Recorded within the survey area 
Solanum sp. W Hamersley Range (S. Colwill & B. Duncan LCR99-01) P1 Recorded within the survey area 
Terminalia supranitifolia P3 Recorded within the survey area 
Triodia pisoliticola P3 Recorded within the survey area 
Post-survey likelihood: Unlikely      
Acacia bromilowiana P4 Suitable habitat present but species not recorded despite reasonable survey effort 
Eragrostis surreyana P3 Suitable habitat present but species not recorded despite reasonable survey effort 
Eremophila magnifica subsp. velutina P3 Suitable habitat present but species not recorded despite reasonable survey effort 
Grevillea saxicola P3 Suitable habitat present but species not recorded despite reasonable survey effort 
Isotropis parviflora P3 Suitable habitat present but species not recorded despite reasonable survey effort 
Triodia basitricha P3 Suitable habitat present but species not recorded despite reasonable survey effort 
Triodia lutiteana P1 Suitable habitat present but species not recorded despite reasonable survey effort 
Hibiscus campanulatus P1 Suitable habitat present but species not recorded despite reasonable survey effort 
Oxalis sp. Pilbara (M.E. Trudgen 12725) P3 Suitable habitat present but species not recorded despite reasonable survey effort 
Solanum kentrocaule P3 Suitable habitat present but species not recorded despite reasonable survey effort 
Glycine falcata P3 Suitable habitat not present 
Paspalidium retiglume P2 Suitable habitat not present 
Themeda sp. Hamersley Station (M.E. Trudgen 11431) P3 Suitable habitat not present 
Not identified during desktop assessment    
Fimbristylis sieberiana P3 Recorded within the survey area 
Solanum ?pycnotrichum ?P2 Recorded within the survey area 

 
  



                                                 Fortescue  Limited  
Wyloo North Mine and Transport Options - Detailed Flora and Vegetation Assessment 

July 2025   

 

 

37 

 
Table 17: Range extension records for the survey area.  

Species Distance to nearest record Record significance Recorded by 
Acacia balsamea 300 km east of survey area Significant: at edge of range Focused Vision (2022) 
Acacia catenulata subsp. occidentalis 180 km southeast of survey area Significant: isolated outlier Focused Vision (2022) 
Acacia glaucocaesia 150 km north and east of survey area Significant: at edge of range Focused Vision (2022) 
Amyema benthamii 102 km north of survey area Not significant: within known range Ecologia (2024) 
Enneapogon pallidus 130 km east of survey area Significant: at edge of range Focused Vision (2022) 
Euploca skeleton 140 km northeast of survey area Significant: at edge of range Ecologia (2024) 
Ipomoea calobra 130 km southwest of survey area Significant: at edge of range Focused Vision (2022) 
Ipomoea racemigera 102 km northeast of survey area Significant: at edge of range Focused Vision (2022) 
Teucrium ?teucriiflorum 125 km east of survey area Not significant: within known range Focused Vision (2022) 

Triodia schinzii 101 km west and north of survey area. One Fortescue record ca. 10 
km west of the survey area. Not significant: within known range Focused Vision (2022) 

 
Table 18: Summary of introduced species recorded within the survey area.  

Taxon name Common name Family WAOL Ecological impact1 Invasiveness1 
Aerva javanica Kapok bush Amaranthaceae Permitted - s11 High Rapid 
Argemone ochroleuca subsp. ochroleuca Mexican poppy Papaveraceae Not listed Unknown Rapid 
Bidens bipinnata Bipinnate begger's tick Asteraceae Permitted - s11 Unknown Rapid 
Cenchrus ciliaris Buffel grass Poaceae Permitted - s11 High Rapid 
Cenchrus setiger Birdwood grass Poaceae Permitted - s11 High Rapid 
Cynodon dactylon Couch Poaceae Permitted - s11 High Rapid 
Datura leichhardtii subsp. leichhardtii Leichhardt's thornapple Solanaceae Not listed Unknown Unknown 
Echinochloa colona Awnless barnyard grass Poaceae Permitted - s11 High Rapid 
Flaveria trinervia Speedy weed Asteraceae Not listed Not listed Not listed 
Malvastrum americanum Spiked malvastrum Malvaceae Permitted - s11 High Rapid 
Passiflora foetida var. hispida Stinking passion flower Passifloraceae Permitted - s11 High Rapid 
Rumex vesicarius Ruby dock Polygonaceae Permitted - s11 High Rapid 
Setaria verticillata Whorled pigeon grass Poaceae Permitted - s11 High Rapid 
Sigesbeckia orientalis Indian weed Asteraceae Permitted - s11 Unknown Rapid 
Sonchus oleraceus Common sowthistle Asteraceae Permitted - s11 Low Rapid 
Tribulus terrestris Caltrop Zygophyllaceae Permitted - s11 Unknown Moderate 
Vachellia farnesiana Mimosa bush Fabaceae Permitted - s11 High Rapid 

1Rating based on the Western Australian Weed Prioritisation Process. 
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Figure 3: Photographs of significant  species recorded by ecologia  within the survey area.  
 
Top left to right: Cyanthillium  gracile; Fimbristylis sieberiana; Indigofera rivularis 
Middle left to right: Pentalepis trichodesmoides subsp. hispida; Rhynchosia bungarensis, Sida sp. Hamersley Range (K. Newbey 10692) 
Bottom left to right: Solanum ?pycnotrichum; Solanum sp. Red Hill (S. van Leeuwen et al. PBS 5415); Triodia pisoliticola  
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Figure 6: UPGMA hierarchical agglomerative clustering dendrogram showing  floristic relationships among 401 sites.  
Shaded areas indicate the groups of sites recognised as vegetation types. The significant group structure identified by similarity profile analysis and site names are shown in Appendix C. 
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Figure 7: Non-metric multidimensional scaling ( NMDS) plot s showing  relationships among  sites 
and vegetation types . 
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Map code Broad floristic formation (NVIS 
III) Vegetation type name (NVIS V compatible) Frequently occurring species (occurrence in > 70% of quadrats within vegetation type)1 Significant species 

ChAaTw Acacia tall sparse shrubland 
±Corymbia hamersleyana low isolated trees; Acacia ancistrocarpa, 
Acacia inaequilatera tall sparse shrubland; Triodia wiseana low open 
hummock grassland 

Acacia ancistrocarpa, Acacia inaequilatera, Dysphania rhadinostachya subsp. 
rhadinostachya, Senna artemisioides subsp. oligophylla, Stylobasium spathulatum, Triodia 

wiseana 

Indigofera rivularis (P3), Rhynchosia 
bungarensis (P4)  

ChTsTw Triodia low open hummock 
grassland 

Corymbia hamersleyana low isolated trees; Terminalia supranitifolia 
(P3) tall sparse shrubland; Triodia wiseana low open hummock 
grassland 

Corchorus crozophorifolius, Corymbia hamersleyana, Cymbopogon ambiguus, Eucalyptus 
leucophloia subsp. leucophloia, Jasminum didymum subsp. lineare, Senna glutinosa subsp. 

glutinosa, Terminalia supranitifolia (P3), Triodia wiseana, Triumfetta chaetocarpa 
Terminalia supranitifolia (P3) 

ElAbTw1 Eucalyptus low open 
woodland 

±Eucalyptus leucophloia subsp. leucophloia low open woodland; 
Acacia bivenosa, Acacia synchronicia tall open shrubland; Triodia 
wiseana low open hummock grassland 

Acacia bivenosa, Acacia synchronicia, Senna glutinosa subsp. ×luerssenii, Triodia wiseana None 

ElAbTw2 Eucalyptus low open 
woodland 

Eucalyptus leucophloia subsp. leucophloia low open woodland; 
Acacia bivenosa mid sparse shrubland; Triodia wiseana low open 
hummock grassland 

Acacia bivenosa, Dolichocarpa crouchiana, Eucalyptus leucophloia subsp. leucophloia, 
Tribulus suberosus, Triodia wiseana 

Pentalepis trichodesmoides subsp. hispida (P2), 
Triodia pisoliticola  (P3) 

ElAbTw3 Eucalyptus low open 
woodland 

Eucalyptus leucophloia subsp. leucophloia low open woodland; 
Acacia bivenosa mid sparse shrubland; Triodia wiseana, Roepera 
eichleri, Stackhousia muricata subsp. annual (W.R. Barker 2172) low 
open hummock grassland/herbland 

Acacia bivenosa, Dolichocarpa crouchiana, Dysphania rhadinostachya subsp. 
rhadinostachya, Eucalyptus leucophloia subsp. leucophloia, Haloragis gossei var. gossei, 

Ptilotus exaltatus, Roepera eichleri, Stackhousia muricata subsp. annual (W.R. Barker 2172), 
Tribulus hirsutus, Triodia wiseana 

Indigofera rivularis (P3), Triodia pisoliticola  (P3)  

ElAbTw4 Eucalyptus low open 
woodland 

Eucalyptus leucophloia subsp. leucophloia low open woodland; 
Acacia bivenosa mid sparse shrubland; Triodia wiseana low open 
hummock grassland 

Acacia bivenosa, Eucalyptus leucophloia subsp. leucophloia, Triodia wiseana Rhynchosia bungarensis (P4) 

ElAcTw1 Eucalyptus low open 
woodland 

Eucalyptus leucophloia subsp. leucophloia low open woodland; 
Acacia citrinoviridis tall sparse shrubland; Triodia wiseana low 
hummock grassland 

Acacia citrinoviridis, Aerva javanica, Arivela viscosa, Boerhavia gardneri, Corchorus 
crozophorifolius, Cymbopogon ambiguus, Eremophila fraseri subsp. fraseri, Eucalyptus 
leucophloia subsp. leucophloia, Gomphrena cunninghamii, Jasminum didymum subsp. 

lineare, Ptilotus auriculifolius, Ptilotus calostachyus, Ptilotus exaltatus, Ptilotus obovatus var. 
obovatus, Tribulus hirsutus, Triodia wiseana 

Indigofera rivularis (P3) 

ElAcTw2 Eucalyptus low open 
woodland 

Eucalyptus leucophloia subsp. leucophloia low open woodland; 
Acacia citrinoviridis tall sparse shrubland; Triodia wiseana low 
hummock grassland. 

Abutilon fraseri subsp. fraseri, Acacia citrinoviridis, Afrohybanthus aurantiacus, Indigofera 
rivularis (P3), Jasminum didymum subsp. lineare, Stylobasium spathulatum, Triodia wiseana 

Indigofera rivularis (P3), Ptilotus mollis (P4), 
Rhynchosia bungarensis (P4), Triodia pisoliticola  

(P3) 

ElAcTw3 Eucalyptus low open 
woodland 

Eucalyptus leucophloia subsp. leucophloia low open woodland; 
Acacia citrinoviridis, Acacia bivenosa, Gossypium robinsonii tall 
open shrubland; Triodia wiseana low hummock grassland 

Acacia bivenosa, Acacia citrinoviridis, Afrohybanthus aurantiacus, Arivela viscosa, Corchorus 
tectus, Dysphania rhadinostachya subsp. rhadinostachya, Eucalyptus leucophloia subsp. 

leucophloia, Goodenia stobbsiana, Gossypium robinsonii, Hibiscus sturtii var. 
campylochlamys, Indigofera monophylla, Jasminum didymum subsp. lineare, Petalostylis 

labicheoides, Polycarpaea longiflora, Polymeria ambigua, Senna artemisioides subsp. 
oligophylla, Senna glutinosa subsp. glutinosa, Sida sp. Pilbara (A.A. Mitchell PRP 1543), 
Stylobasium spathulatum, Trichodesma zeylanicum var. zeylanicum, Triodia wiseana, 

Triumfetta maconochieana 

Solanum sp. Red Hill (S. van Leeuwen et al. PBS 
5415) (P3) Solanum sp. W Hamersley Range (S. 

Colwill & B. Duncan LCR99-01) (P1), Triodia 
pisoliticola  (P3) 

ElApEm Eucalyptus low open 
woodland 

Eucalyptus leucophloia subsp. leucophloia low open woodland; 
Acacia pruinocarpa tall open shrubland; Eriachne mucronata, 
Triodia pisoliticola  (P3), Triodia wiseana low grassland 

Abutilon sp. Dioicum (A.A. Mitchell PRP 1618), Acacia pruinocarpa, Arivela viscosa, Corchorus 
tectus, Cymbopogon ambiguus, Cyperus hesperius, Dolichocarpa crouchiana, Dysphania 

rhadinostachya subsp. rhadinostachya, Eremophila latrobei subsp. latrobei, Eriachne 
mucronata, Eucalyptus leucophloia subsp. leucophloia, Gomphrena cunninghamii, Jasminum 

didymum subsp. lineare, Polycarpaea longiflora, Senna glutinosa subsp. glutinosa, 
Trachymene oleracea subsp. oleracea, Trichodesma zeylanicum var. zeylanicum, Triodia 

pisoliticola  (P3), Triodia wiseana, Triumfetta chaetocarpa, Triumfetta maconochieana 

Cyanthillium gracile (P3), Sida sp. Hamersley 
Range (K. Newbey 10692) (P3), Solanum sp. Red 

Hill (S. van Leeuwen et al. PBS 5415) (P3), 
Triodia pisoliticola  (P3) 

ElApTw Eucalyptus low open 
woodland 

Eucalyptus leucophloia subsp. leucophloia low open woodland; 
Acacia pruinocarpa, Acacia arida mid open shrubland; Triodia 
wiseana, ±Triodia pisoliticola  (P3) low hummock grassland 

Acacia arida, Dysphania rhadinostachya subsp. rhadinostachya, Eucalyptus leucophloia 
subsp. leucophloia, Ptilotus calostachyus, Triodia wiseana  

Cyanthillium gracile (P3), Eremophila magnifica 
subsp. magnifica (P4), Eremophila sp. (coll. 
code KH27), Indigofera rivularis (P3), Ptilotus 

mollis  (P4), Rhynchosia bungarensis (P4), Sida 
sp. Hamersley Range (K. Newbey 10692) (P3), 

Solanum sp. Red Hill (S. van Leeuwen et al. PBS 
5415) (P3), Triodia pisoliticola  (P3) 

EvAcCc Eucalyptus mid open 
woodland 

Eucalyptus victrix, ±Eucalyptus camaldulensis mid open woodland; 
Acacia citrinoviridis, Acacia pyrifolia, Gossypium robinsonii tall 
sparse shrubland; *Cenchrus ciliaris, *Cenchrus setiger, Triodia 
wiseana low grassland 

Acacia citrinoviridis, Acacia pyrifolia var. pyrifolia, Afrohybanthus aurantiacus, Arivela viscosa, 
*Cenchrus ciliaris, Corchorus crozophorifolius, Cucumis variabilis, Eucalyptus victrix, 

Gossypium robinsonii, Polycarpaea longiflora 

Cyanthillium gracile (P3), Indigofera rivularis 
(P3), Ipomoea racemigera (P3), Rhynchosia 

bungarensis (P4), Sida sp. Hamersley Range (K. 
Newbey 10692) (P3), Solanum sp. Red Hill (S. 

van Leeuwen et al. PBS 5415) (P3), Solanum sp. 
W Hamersley Range (S. Colwill & B. Duncan 

LCR99-01) (P1), Terminalia supranitifolia (P3), 
Triodia pisoliticola  (P3) 

1 See Appendix D (constancy-importance table) for a full list of species associated with each vegetation type.  
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Potential refug ia 

Three (3) restricted landforms which supported distinct vegetation types were identified as potential  
refugia: sheltered gorges (CfApEm and CfAcEm), basalt outcrops (ChTsTw), and calcrete hills (ElAbTw3 
and ElAbTw4). These landforms are apparently restricted regionally, support distinct vegetation, and 
support several species (including some Priority taxa), at least within the survey area, that were almost 
exclusively associated with these vegetation types. For example, Fimbristylis sieberiana (P3) was only 
recorded from gorges; Terminalia supranitifolia (P3) and Brachychiton acuminatus were primarily 
associated with basalt outcrops; and Euploca chrysocarpa and Melaleuca eleuterostachya were 
primarily on calcrete. These vegetation types account for 1,457 ha (2.8%) of the survey area (Map 19). 

Potential locally restricted vegetation  

Sixteen (16) vegetation types each accounted for less than 1% of the total survey area (Table 20) and 
were therefore considered to be restricted within the survey area. These collectively accounted for 5.9% 
(3,132 ha) of the survey area (Map 19). Four (4) of these vegetation types were strongly associated with 
landforms that were also restricted within the survey area: deep, steep-sided gorges (CfAcEm), basalt 
outcrops (ChTsTw), and calcrete hills (ElAbTw2, ElAbTw4). The remaining potentially restricted types 
occurred on more widespread landforms (e.g., floodplains, plains, and low hills).  

Potential regionally restricted  vegetation  

A comparison of all vegetation types to the regional quadrat dataset indicated that for 20 vegetation 
types the lowest regional quadrat dissimilarity value was within the within-group dissimilarity range 
(Table 22). This indicated that for most vegetation types there are floristically similar quadrats outside 
of the survey area and could suggest that these vegetation types are represented outside of the survey 
area. For 3 vegetation types (AkClTe, ChTsTw, and ElAcTw1) the lowest regional dissimilarity value was 
greater than the within-group dissimilarity range (i.e., more dissimilar) suggesting that were no 
floristically similar quadrats in the regional dataset. However, all 3 vegetation types occur at or near the 
edge of the survey area and inspection of aerial imagery strongly suggests that these types extend 
outside of the survey area. One vegetation type (AkTw) could not be assessed since it was represented 
by only one quadrat. 
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tǊƻƧŜŎǘ bƻΦΥ мффф
!ǳǘƘƻǊΥ !/
/ǊŜŀǘŜŘ 5ŀǘŜΥ му CŜōǊǳŀǊȅ нлнр
/ƻƻǊŘƛƴŀǘŜ {ȅǎǘŜƳΥ D5! мффп aD! ½ƻƴŜ рл
tǊƻƧŜŎǝƻƴΥ ¢ǊŀƴǎǾŜǊǎŜ aŜǊŎŀǘƻǊ
{ŎŀƭŜΥ мΥтрΣллл Ϫ!о

aŀǇ мнΥ  ±ŜƎŜǘŀǝƻƴ ǘȅǇŜǎ ǊŜŎƻǊŘŜŘ ǿƛǘƘƛƴ ǘƘŜ ǎǳǊǾŜȅ ŀǊŜŀ όǿŜǎǘύΦ л нΦр рмΦо

YƛƭƻƳŜǘŜǊǎ
9ŀǊǘƘǎǘŀǊ DŜƻƎǊŀǇƘƛŎǎ

²ȅƭƻƻ bƻǊǘƘ aƛƴŜ ŀƴŘ ¢ǊŀƴǎǇƻǊǘ hǇǝƻƴǎ ǎǳǊǾŜȅ ŀǊŜŀ

{ŀƳǇƭƛƴƎ ǎƛǘŜ

±ŜƎŜǘŀǝƻƴ ǘȅǇŜ

!ō¢ǿ π ���������]�������]�À���v�}�•���U�����������]�����•�Ç�v���Z�Œ�}�v�]���]���U���^���v�v�����P�o�µ�Ÿ�v�}�•�� ƳƛŘ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v���U���F�d�Œ�]�}���]�������v�P�µ�•�š�� ƭƻǿ ƻǇŜƴ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘ

!Ŏ/Ŏ π ���������]�������]�š�Œ�]�v�}�À�]�Œ�]���]�•�U�������������]�����•�Ç�v���Z�Œ�}�v�]���]�� ǘŀƭƭ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ �Ž�����v���Z�Œ�µ�•�����]�o�]���Œ�]�•�U���Ž�����v���Z�Œ�µ�•���•���Ÿ�P���Œ�U���d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƎǊŀǎǎƭŀƴŘ

!Ŏ¢Ŝ π �F���������]�������]�š�Œ�]�v�}�À�]�Œ�]���]�• ǘŀƭƭ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�������‰�����Ÿ���U���Ž�����v���Z�Œ�µ�•�����]�o�]���Œ�]�•�U���Ž�����v���Z�Œ�µ�•���•���Ÿ�P���Œ�� ƭƻǿ ƎǊŀǎǎƭŀƴŘ

!ƛ¢ǿ π ���������]�����]�v�����‹�µ�]�o���š���Œ�� ǘŀƭƭ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v���U�����}�o�]���Z�}�����Œ�‰�������Œ�}�µ���Z�]���v���U�����Ç�•�‰�Z���v�]�����Œ�Z�����]�v�}�•�š�����Z�Ç�� ƭƻǿ ƻǇŜƴ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘκƘŜǊōƭŀƴŘ

!ƪ/ƭ/Ŏ π ���������]�����l���u�‰�����v�� ǘŀƭƭ ǎƘǊǳōƭŀƴŘΤ ���}�Œ���Z�}�Œ�µ�•���o���v�]�G�}�Œ�µ�• ƭƻǿ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ �Ž�����v���Z�Œ�µ�•�����]�o�]���Œ�]�•�U���Ž�����v���Z�Œ�µ�•���•���Ÿ�P���Œ�U���d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƎǊŀǎǎƭŀƴŘ

!ƪ/ƭ¢Ŝ π ���������]�����l���u�‰�����v���U�����������]�����•�Ç�v���Z�Œ�}�v�]���]�� ǘŀƭƭ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ ���}�Œ���Z�}�Œ�µ�•���o���v�]�G�}�Œ�µ�•�U���W�Ÿ�o�}�š�µ�•�����•�š�Œ�}�o���•�]�µ�•�U���^���v�v�������Œ�š���u�]�•�]�}�]�����• ƭƻǿ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�������‰�����Ÿ���U���Ž�����v���Z�Œ�µ�•�����]�o�]���Œ�]�• ƭƻǿ ƻǇŜƴ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘ

!ƪ¢ǿ π ���������]�����l���u�‰�����v���U�����������]�����š�µ�u�]���� ǾŀǊΦ �‰�]�o�����Œ���v�•�]�•�U���'�}�•�•�Ç�‰�]�µ�u���Œ�}���]�v�•�}�v�]�] ǘŀƭƭ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v���U���d�Œ�]�}���]�����‰�]�•�}�o�]�Ÿ���}�o�� όtоύ ƭƻǿ ǎǇŀǊǎŜ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘ

!Ǉ¢ǿ π ���������]�����‰�Œ�µ�]�v�}�����Œ�‰���U�����������]�����•�Ç�v���Z�Œ�}�v�]���]�� ǘŀƭƭ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v���U���F�d�Œ�]�}���]�������‰�����Ÿ�� ƭƻǿ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘ

!Ȅ¢ǿм π ���������]�����Æ�]�‰�Z�}�‰�Z�Ç�o�o���U�����������]�����•�Ç�v���Z�Œ�}�v�]���]���U�����������]�����š���š�Œ���P�}�v�}�‰�Z�Ç�o�o�� ǘŀƭƭ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ ���Œ���u�}�‰�Z�]�o�������µ�v���]�(�}�o�]�� ƭƻǿ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ǎǇŀǊǎŜ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘ

!Ȅ¢ǿн π ���������]�����Æ�]�‰�Z�}�‰�Z�Ç�o�o���U�����������]�����•�Ç�v���Z�Œ�}�v�]���]���U�����������]�����š���š�Œ���P�}�v�}�‰�Z�Ç�o�o�� ǘŀƭƭ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v���U�����Ç�v�}���}�v���‰�Œ�}�•�š�Œ���š�µ�•�U���^�‰�}�Œ�}���}�o�µ�•�����µ�•�š�Œ���o���•�]���µ�• ƭƻǿ ƻǇŜƴ ƘǳƳƳƻŎƪκǘǳǎǎƻŎƪ ƎǊŀǎǎƭŀƴŘ

/Ŧ!Ŏ9Ƴ π ���}�Œ�Ç�u���]�����(���Œ�Œ�]�Ÿ���}�o�� ƭƻǿ ƻǇŜƴ ǿƻƻŘƭŀƴŘΤ ���������]�������]�š�Œ�]�v�}�À�]�Œ�]���]�•�U�����������]�����‰�Œ�µ�]�v�}�����Œ�‰���U���&�o�µ���P�P�������À�]�Œ�}�•�� ǘŀƭƭ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ ���Œ�]�����Z�v�����u�µ���Œ�}�v���š���U���d�Œ�]�}���]�����‰�]�•�}�o�]�Ÿ���}�o���U���d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƎǊŀǎǎƭŀƴŘ

/Ŧ!Ǉ9Ƴ π ���}�Œ�Ç�u���]�����(���Œ�Œ�]�Ÿ���}�o�� ƭƻǿ ƻǇŜƴ ǿƻƻŘƭŀƴŘΤ ���������]�����‰�Œ�µ�]�v�}�����Œ�‰�� ǘŀƭƭ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ ���Œ�]�����Z�v�����u�µ���Œ�}�v���š���U���d�Œ�]�}���]�����‰�]�•�}�o�]�Ÿ���}�o���U���d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƎǊŀǎǎƭŀƴŘ

/Ƙ!ŀ¢ǿ π ҕ���}�Œ�Ç�u���]�����Z���u���Œ�•�o���Ç���v�� ƭƻǿ ƛǎƻƭŀǘŜŘ ǘǊŜŜǎΤ ���������]�������v���]�•�š�Œ�}�����Œ�‰���U�����������]�����]�v�����‹�µ�]�o���š���Œ�� ǘŀƭƭ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƻǇŜƴ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘ

/Ƙ¢ǎ¢ǿ π ���}�Œ�Ç�u���]�����Z���u���Œ�•�o���Ç���v�� ƭƻǿ ƛǎƻƭŀǘŜŘ ǘǊŜŜǎΤ �d���Œ�u�]�v���o�]�����•�µ�‰�Œ���v�]�Ÿ�(�}�o�]�� ǘŀƭƭ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƻǇŜƴ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘ

9ƭ!ō¢ǿм π ҕ���µ�����o�Ç�‰�š�µ�•���o���µ���}�‰�Z�o�}�]�� ǎǳōǎǇΦ �o���µ���}�‰�Z�o�}�]�� ƭƻǿ ƻǇŜƴ ǿƻƻŘƭŀƴŘΤ ���������]�������]�À���v�}�•���U�����������]�����•�Ç�v���Z�Œ�}�v�]���]�� ǘŀƭƭ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƻǇŜƴ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘ

9ƭ!ō¢ǿн π ���µ�����o�Ç�‰�š�µ�•���o���µ���}�‰�Z�o�}�]�� ǎǳōǎǇΦ �o���µ���}�‰�Z�o�}�]�� ƭƻǿ ƻǇŜƴ ǿƻƻŘƭŀƴŘΤ ���������]�������]�À���v�}�•�� ƳƛŘ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƻǇŜƴ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘ

9ƭ!ō¢ǿо π ���µ�����o�Ç�‰�š�µ�•���o���µ���}�‰�Z�o�}�]�� ǎǳōǎǇΦ �o���µ���}�‰�Z�o�}�]�� ƭƻǿ ƻǇŜƴ ǿƻƻŘƭŀƴŘΤ ���������]�������]�À���v�}�•�� ƳƛŘ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v���U���Z�}���‰���Œ�������]���Z�o���Œ�]�U���^�š�����l�Z�}�µ�•�]�����u�µ�Œ�]�����š�� ƭƻǿ ƻǇŜƴ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘκƘŜǊōƭŀƴŘ

9ƭ!ō¢ǿп π ���µ�����o�Ç�‰�š�µ�•���o���µ���}�‰�Z�o�}�]�� ǎǳōǎǇΦ �o���µ���}�‰�Z�o�}�]�� ƭƻǿ ƻǇŜƴ ǿƻƻŘƭŀƴŘΤ ���������]�������]�À���v�}�•�� ƳƛŘ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƻǇŜƴ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘ

9ƭ!Ŏ¢ǿм π ���µ�����o�Ç�‰�š�µ�•���o���µ���}�‰�Z�o�}�]�� ǎǳōǎǇΦ �o���µ���}�‰�Z�o�}�]�� ƭƻǿ ƻǇŜƴ ǿƻƻŘƭŀƴŘΤ ���������]�������]�š�Œ�]�v�}�À�]�Œ�]���]�• ǘŀƭƭ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘ

9ƭ!Ŏ¢ǿн π ���µ�����o�Ç�‰�š�µ�•���o���µ���}�‰�Z�o�}�]�� ǎǳōǎǇΦ �o���µ���}�‰�Z�o�}�]�� ƭƻǿ ƻǇŜƴ ǿƻƻŘƭŀƴŘΤ ���������]�������]�š�Œ�]�v�}�À�]�Œ�]���]�• ǘŀƭƭ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘΦ

9ƭ!Ŏ¢ǿо π ���µ�����o�Ç�‰�š�µ�•���o���µ���}�‰�Z�o�}�]�� ǎǳōǎǇΦ �o���µ���}�‰�Z�o�}�]�� ƭƻǿ ƻǇŜƴ ǿƻƻŘƭŀƴŘΤ ���������]�������]�š�Œ�]�v�}�À�]�Œ�]���]�•�U�����������]�������]�À���v�}�•���U���'�}�•�•�Ç�‰�]�µ�u���Œ�}���]�v�•�}�v�]�] ǘŀƭƭ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘ

9ƭ!Ǉ9Ƴ π ���µ�����o�Ç�‰�š�µ�•���o���µ���}�‰�Z�o�}�]�� ǎǳōǎǇΦ �o���µ���}�‰�Z�o�}�]�� ƭƻǿ ƻǇŜƴ ǿƻƻŘƭŀƴŘΤ ���������]�����‰�Œ�µ�]�v�}�����Œ�‰�� ǘŀƭƭ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ ���Œ�]�����Z�v�����u�µ���Œ�}�v���š���U���d�Œ�]�}���]�����‰�]�•�}�o�]�Ÿ���}�o���U���d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƎǊŀǎǎƭŀƴŘ

9ƭ!Ǉ¢ǿ π ���µ�����o�Ç�‰�š�µ�•���o���µ���}�‰�Z�o�}�]�� ǎǳōǎǇΦ �o���µ���}�‰�Z�o�}�]�� ƭƻǿ ƻǇŜƴ ǿƻƻŘƭŀƴŘΤ ���������]�����‰�Œ�µ�]�v�}�����Œ�‰���U�����������]�������Œ�]���� ƳƛŘ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v���U���F�d�Œ�]�}���]�����‰�]�•�}�o�]�Ÿ���}�o�� ƭƻǿ ǘǳǎǎƻŎƪ ƎǊŀǎǎƭŀƴŘ

9Ǿ!Ŏ/Ŏ π ���µ�����o�Ç�‰�š�µ�•���À�]���š�Œ�]�Æ�U���F���µ�����o�Ç�‰�š�µ�•�������u���o���µ�o���v�•�]�• ƳƛŘ ƻǇŜƴ ǿƻƻŘƭŀƴŘΤ ���������]�������]�š�Œ�]�v�}�À�]�Œ�]���]�•�U�����������]�����‰�Ç�Œ�]�(�}�o�]���U���'�}�•�•�Ç�‰�]�µ�u���Œ�}���]�v�•�}�v�]�] ǘŀƭƭ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ �Ž�����v���Z�Œ�µ�•�����]�o�]���Œ�]�•�U���Ž���X���•���Ÿ�P���Œ�U���d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƎǊŀǎǎƭŀƴŘ
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tǊƻƧŜŎǘ bƻΦΥ мффф
!ǳǘƘƻǊΥ !/
/ǊŜŀǘŜŘ 5ŀǘŜΥ му CŜōǊǳŀǊȅ нлнр
/ƻƻǊŘƛƴŀǘŜ {ȅǎǘŜƳΥ D5! мффп aD! ½ƻƴŜ рл
tǊƻƧŜŎǝƻƴΥ ¢ǊŀƴǎǾŜǊǎŜ aŜǊŎŀǘƻǊ
{ŎŀƭŜΥ мΥтрΣллл Ϫ!о

aŀǇ моΥ  ±ŜƎŜǘŀǝƻƴ ǘȅǇŜǎ ǊŜŎƻǊŘŜŘ ǿƛǘƘƛƴ ǘƘŜ ǎǳǊǾŜȅ ŀǊŜŀ όƴƻǊǘƘύΦ л нΦр рмΦо

YƛƭƻƳŜǘŜǊǎ
9ŀǊǘƘǎǘŀǊ DŜƻƎǊŀǇƘƛŎǎ

²ȅƭƻƻ bƻǊǘƘ aƛƴŜ ŀƴŘ ¢ǊŀƴǎǇƻǊǘ hǇǝƻƴǎ ǎǳǊǾŜȅ ŀǊŜŀ

{ŀƳǇƭƛƴƎ ǎƛǘŜ

±ŜƎŜǘŀǝƻƴ ǘȅǇŜ

!ō¢ǿ π ���������]�������]�À���v�}�•���U�����������]�����•�Ç�v���Z�Œ�}�v�]���]���U���^���v�v�����P�o�µ�Ÿ�v�}�•�� ƳƛŘ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v���U���F�d�Œ�]�}���]�������v�P�µ�•�š�� ƭƻǿ ƻǇŜƴ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘ

!Ŏ/Ŏ π ���������]�������]�š�Œ�]�v�}�À�]�Œ�]���]�•�U�������������]�����•�Ç�v���Z�Œ�}�v�]���]�� ǘŀƭƭ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ �Ž�����v���Z�Œ�µ�•�����]�o�]���Œ�]�•�U���Ž�����v���Z�Œ�µ�•���•���Ÿ�P���Œ�U���d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƎǊŀǎǎƭŀƴŘ

!Ŏ¢Ŝ π �F���������]�������]�š�Œ�]�v�}�À�]�Œ�]���]�• ǘŀƭƭ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�������‰�����Ÿ���U���Ž�����v���Z�Œ�µ�•�����]�o�]���Œ�]�•�U���Ž�����v���Z�Œ�µ�•���•���Ÿ�P���Œ�� ƭƻǿ ƎǊŀǎǎƭŀƴŘ

!ƛ¢ǿ π ���������]�����]�v�����‹�µ�]�o���š���Œ�� ǘŀƭƭ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v���U�����}�o�]���Z�}�����Œ�‰�������Œ�}�µ���Z�]���v���U�����Ç�•�‰�Z���v�]�����Œ�Z�����]�v�}�•�š�����Z�Ç�� ƭƻǿ ƻǇŜƴ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘκƘŜǊōƭŀƴŘ

!ƪ/ƭ/Ŏ π ���������]�����l���u�‰�����v�� ǘŀƭƭ ǎƘǊǳōƭŀƴŘΤ ���}�Œ���Z�}�Œ�µ�•���o���v�]�G�}�Œ�µ�• ƭƻǿ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ �Ž�����v���Z�Œ�µ�•�����]�o�]���Œ�]�•�U���Ž�����v���Z�Œ�µ�•���•���Ÿ�P���Œ�U���d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƎǊŀǎǎƭŀƴŘ

!ƪ/ƭ¢Ŝ π ���������]�����l���u�‰�����v���U�����������]�����•�Ç�v���Z�Œ�}�v�]���]�� ǘŀƭƭ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ ���}�Œ���Z�}�Œ�µ�•���o���v�]�G�}�Œ�µ�•�U���W�Ÿ�o�}�š�µ�•�����•�š�Œ�}�o���•�]�µ�•�U���^���v�v�������Œ�š���u�]�•�]�}�]�����• ƭƻǿ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�������‰�����Ÿ���U���Ž�����v���Z�Œ�µ�•�����]�o�]���Œ�]�• ƭƻǿ ƻǇŜƴ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘ

!ƪ¢ǿ π ���������]�����l���u�‰�����v���U�����������]�����š�µ�u�]���� ǾŀǊΦ �‰�]�o�����Œ���v�•�]�•�U���'�}�•�•�Ç�‰�]�µ�u���Œ�}���]�v�•�}�v�]�] ǘŀƭƭ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v���U���d�Œ�]�}���]�����‰�]�•�}�o�]�Ÿ���}�o�� όtоύ ƭƻǿ ǎǇŀǊǎŜ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘ

!Ǉ¢ǿ π ���������]�����‰�Œ�µ�]�v�}�����Œ�‰���U�����������]�����•�Ç�v���Z�Œ�}�v�]���]�� ǘŀƭƭ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v���U���F�d�Œ�]�}���]�������‰�����Ÿ�� ƭƻǿ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘ

!Ȅ¢ǿм π ���������]�����Æ�]�‰�Z�}�‰�Z�Ç�o�o���U�����������]�����•�Ç�v���Z�Œ�}�v�]���]���U�����������]�����š���š�Œ���P�}�v�}�‰�Z�Ç�o�o�� ǘŀƭƭ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ ���Œ���u�}�‰�Z�]�o�������µ�v���]�(�}�o�]�� ƭƻǿ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ǎǇŀǊǎŜ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘ

!Ȅ¢ǿн π ���������]�����Æ�]�‰�Z�}�‰�Z�Ç�o�o���U�����������]�����•�Ç�v���Z�Œ�}�v�]���]���U�����������]�����š���š�Œ���P�}�v�}�‰�Z�Ç�o�o�� ǘŀƭƭ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v���U�����Ç�v�}���}�v���‰�Œ�}�•�š�Œ���š�µ�•�U���^�‰�}�Œ�}���}�o�µ�•�����µ�•�š�Œ���o���•�]���µ�• ƭƻǿ ƻǇŜƴ ƘǳƳƳƻŎƪκǘǳǎǎƻŎƪ ƎǊŀǎǎƭŀƴŘ

/Ŧ!Ŏ9Ƴ π ���}�Œ�Ç�u���]�����(���Œ�Œ�]�Ÿ���}�o�� ƭƻǿ ƻǇŜƴ ǿƻƻŘƭŀƴŘΤ ���������]�������]�š�Œ�]�v�}�À�]�Œ�]���]�•�U�����������]�����‰�Œ�µ�]�v�}�����Œ�‰���U���&�o�µ���P�P�������À�]�Œ�}�•�� ǘŀƭƭ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ ���Œ�]�����Z�v�����u�µ���Œ�}�v���š���U���d�Œ�]�}���]�����‰�]�•�}�o�]�Ÿ���}�o���U���d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƎǊŀǎǎƭŀƴŘ

/Ŧ!Ǉ9Ƴ π ���}�Œ�Ç�u���]�����(���Œ�Œ�]�Ÿ���}�o�� ƭƻǿ ƻǇŜƴ ǿƻƻŘƭŀƴŘΤ ���������]�����‰�Œ�µ�]�v�}�����Œ�‰�� ǘŀƭƭ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ ���Œ�]�����Z�v�����u�µ���Œ�}�v���š���U���d�Œ�]�}���]�����‰�]�•�}�o�]�Ÿ���}�o���U���d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƎǊŀǎǎƭŀƴŘ

/Ƙ!ŀ¢ǿ π ҕ���}�Œ�Ç�u���]�����Z���u���Œ�•�o���Ç���v�� ƭƻǿ ƛǎƻƭŀǘŜŘ ǘǊŜŜǎΤ ���������]�������v���]�•�š�Œ�}�����Œ�‰���U�����������]�����]�v�����‹�µ�]�o���š���Œ�� ǘŀƭƭ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƻǇŜƴ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘ

/Ƙ¢ǎ¢ǿ π ���}�Œ�Ç�u���]�����Z���u���Œ�•�o���Ç���v�� ƭƻǿ ƛǎƻƭŀǘŜŘ ǘǊŜŜǎΤ �d���Œ�u�]�v���o�]�����•�µ�‰�Œ���v�]�Ÿ�(�}�o�]�� ǘŀƭƭ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƻǇŜƴ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘ

9ƭ!ō¢ǿм π ҕ���µ�����o�Ç�‰�š�µ�•���o���µ���}�‰�Z�o�}�]�� ǎǳōǎǇΦ �o���µ���}�‰�Z�o�}�]�� ƭƻǿ ƻǇŜƴ ǿƻƻŘƭŀƴŘΤ ���������]�������]�À���v�}�•���U�����������]�����•�Ç�v���Z�Œ�}�v�]���]�� ǘŀƭƭ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƻǇŜƴ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘ

9ƭ!ō¢ǿн π ���µ�����o�Ç�‰�š�µ�•���o���µ���}�‰�Z�o�}�]�� ǎǳōǎǇΦ �o���µ���}�‰�Z�o�}�]�� ƭƻǿ ƻǇŜƴ ǿƻƻŘƭŀƴŘΤ ���������]�������]�À���v�}�•�� ƳƛŘ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƻǇŜƴ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘ

9ƭ!ō¢ǿо π ���µ�����o�Ç�‰�š�µ�•���o���µ���}�‰�Z�o�}�]�� ǎǳōǎǇΦ �o���µ���}�‰�Z�o�}�]�� ƭƻǿ ƻǇŜƴ ǿƻƻŘƭŀƴŘΤ ���������]�������]�À���v�}�•�� ƳƛŘ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v���U���Z�}���‰���Œ�������]���Z�o���Œ�]�U���^�š�����l�Z�}�µ�•�]�����u�µ�Œ�]�����š�� ƭƻǿ ƻǇŜƴ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘκƘŜǊōƭŀƴŘ

9ƭ!ō¢ǿп π ���µ�����o�Ç�‰�š�µ�•���o���µ���}�‰�Z�o�}�]�� ǎǳōǎǇΦ �o���µ���}�‰�Z�o�}�]�� ƭƻǿ ƻǇŜƴ ǿƻƻŘƭŀƴŘΤ ���������]�������]�À���v�}�•�� ƳƛŘ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƻǇŜƴ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘ

9ƭ!Ŏ¢ǿм π ���µ�����o�Ç�‰�š�µ�•���o���µ���}�‰�Z�o�}�]�� ǎǳōǎǇΦ �o���µ���}�‰�Z�o�}�]�� ƭƻǿ ƻǇŜƴ ǿƻƻŘƭŀƴŘΤ ���������]�������]�š�Œ�]�v�}�À�]�Œ�]���]�• ǘŀƭƭ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘ

9ƭ!Ŏ¢ǿн π ���µ�����o�Ç�‰�š�µ�•���o���µ���}�‰�Z�o�}�]�� ǎǳōǎǇΦ �o���µ���}�‰�Z�o�}�]�� ƭƻǿ ƻǇŜƴ ǿƻƻŘƭŀƴŘΤ ���������]�������]�š�Œ�]�v�}�À�]�Œ�]���]�• ǘŀƭƭ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘΦ

9ƭ!Ŏ¢ǿо π ���µ�����o�Ç�‰�š�µ�•���o���µ���}�‰�Z�o�}�]�� ǎǳōǎǇΦ �o���µ���}�‰�Z�o�}�]�� ƭƻǿ ƻǇŜƴ ǿƻƻŘƭŀƴŘΤ ���������]�������]�š�Œ�]�v�}�À�]�Œ�]���]�•�U�����������]�������]�À���v�}�•���U���'�}�•�•�Ç�‰�]�µ�u���Œ�}���]�v�•�}�v�]�] ǘŀƭƭ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘ

9ƭ!Ǉ9Ƴ π ���µ�����o�Ç�‰�š�µ�•���o���µ���}�‰�Z�o�}�]�� ǎǳōǎǇΦ �o���µ���}�‰�Z�o�}�]�� ƭƻǿ ƻǇŜƴ ǿƻƻŘƭŀƴŘΤ ���������]�����‰�Œ�µ�]�v�}�����Œ�‰�� ǘŀƭƭ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ ���Œ�]�����Z�v�����u�µ���Œ�}�v���š���U���d�Œ�]�}���]�����‰�]�•�}�o�]�Ÿ���}�o���U���d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƎǊŀǎǎƭŀƴŘ

9ƭ!Ǉ¢ǿ π ���µ�����o�Ç�‰�š�µ�•���o���µ���}�‰�Z�o�}�]�� ǎǳōǎǇΦ �o���µ���}�‰�Z�o�}�]�� ƭƻǿ ƻǇŜƴ ǿƻƻŘƭŀƴŘΤ ���������]�����‰�Œ�µ�]�v�}�����Œ�‰���U�����������]�������Œ�]���� ƳƛŘ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v���U���F�d�Œ�]�}���]�����‰�]�•�}�o�]�Ÿ���}�o�� ƭƻǿ ǘǳǎǎƻŎƪ ƎǊŀǎǎƭŀƴŘ

9Ǿ!Ŏ/Ŏ π ���µ�����o�Ç�‰�š�µ�•���À�]���š�Œ�]�Æ�U���F���µ�����o�Ç�‰�š�µ�•�������u���o���µ�o���v�•�]�• ƳƛŘ ƻǇŜƴ ǿƻƻŘƭŀƴŘΤ ���������]�������]�š�Œ�]�v�}�À�]�Œ�]���]�•�U�����������]�����‰�Ç�Œ�]�(�}�o�]���U���'�}�•�•�Ç�‰�]�µ�u���Œ�}���]�v�•�}�v�]�] ǘŀƭƭ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ �Ž�����v���Z�Œ�µ�•�����]�o�]���Œ�]�•�U���Ž���X���•���Ÿ�P���Œ�U���d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƎǊŀǎǎƭŀƴŘ
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tǊƻƧŜŎǘ bƻΦΥ мффф
!ǳǘƘƻǊΥ !/
/ǊŜŀǘŜŘ 5ŀǘŜΥ му CŜōǊǳŀǊȅ нлнр
/ƻƻǊŘƛƴŀǘŜ {ȅǎǘŜƳΥ D5! мффп aD! ½ƻƴŜ рл
tǊƻƧŜŎǝƻƴΥ ¢ǊŀƴǎǾŜǊǎŜ aŜǊŎŀǘƻǊ
{ŎŀƭŜΥ мΥтрΣллл Ϫ!о

aŀǇ мпΥ  ±ŜƎŜǘŀǝƻƴ ǘȅǇŜǎ ǊŜŎƻǊŘŜŘ ǿƛǘƘƛƴ ǘƘŜ ǎǳǊǾŜȅ ŀǊŜŀ όƴƻǊǘƘŜŀǎǘύΦ л нΦр рмΦо

YƛƭƻƳŜǘŜǊǎ
9ŀǊǘƘǎǘŀǊ DŜƻƎǊŀǇƘƛŎǎ

²ȅƭƻƻ bƻǊǘƘ aƛƴŜ ŀƴŘ ¢ǊŀƴǎǇƻǊǘ hǇǝƻƴǎ ǎǳǊǾŜȅ ŀǊŜŀ

{ŀƳǇƭƛƴƎ ǎƛǘŜ

±ŜƎŜǘŀǝƻƴ ǘȅǇŜ

!ō¢ǿ π ���������]�������]�À���v�}�•���U�����������]�����•�Ç�v���Z�Œ�}�v�]���]���U���^���v�v�����P�o�µ�Ÿ�v�}�•�� ƳƛŘ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v���U���F�d�Œ�]�}���]�������v�P�µ�•�š�� ƭƻǿ ƻǇŜƴ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘ

!Ŏ/Ŏ π ���������]�������]�š�Œ�]�v�}�À�]�Œ�]���]�•�U�������������]�����•�Ç�v���Z�Œ�}�v�]���]�� ǘŀƭƭ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ �Ž�����v���Z�Œ�µ�•�����]�o�]���Œ�]�•�U���Ž�����v���Z�Œ�µ�•���•���Ÿ�P���Œ�U���d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƎǊŀǎǎƭŀƴŘ

!Ŏ¢Ŝ π �F���������]�������]�š�Œ�]�v�}�À�]�Œ�]���]�• ǘŀƭƭ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�������‰�����Ÿ���U���Ž�����v���Z�Œ�µ�•�����]�o�]���Œ�]�•�U���Ž�����v���Z�Œ�µ�•���•���Ÿ�P���Œ�� ƭƻǿ ƎǊŀǎǎƭŀƴŘ

!ƛ¢ǿ π ���������]�����]�v�����‹�µ�]�o���š���Œ�� ǘŀƭƭ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v���U�����}�o�]���Z�}�����Œ�‰�������Œ�}�µ���Z�]���v���U�����Ç�•�‰�Z���v�]�����Œ�Z�����]�v�}�•�š�����Z�Ç�� ƭƻǿ ƻǇŜƴ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘκƘŜǊōƭŀƴŘ

!ƪ/ƭ/Ŏ π ���������]�����l���u�‰�����v�� ǘŀƭƭ ǎƘǊǳōƭŀƴŘΤ ���}�Œ���Z�}�Œ�µ�•���o���v�]�G�}�Œ�µ�• ƭƻǿ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ �Ž�����v���Z�Œ�µ�•�����]�o�]���Œ�]�•�U���Ž�����v���Z�Œ�µ�•���•���Ÿ�P���Œ�U���d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƎǊŀǎǎƭŀƴŘ

!ƪ/ƭ¢Ŝ π ���������]�����l���u�‰�����v���U�����������]�����•�Ç�v���Z�Œ�}�v�]���]�� ǘŀƭƭ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ ���}�Œ���Z�}�Œ�µ�•���o���v�]�G�}�Œ�µ�•�U���W�Ÿ�o�}�š�µ�•�����•�š�Œ�}�o���•�]�µ�•�U���^���v�v�������Œ�š���u�]�•�]�}�]�����• ƭƻǿ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�������‰�����Ÿ���U���Ž�����v���Z�Œ�µ�•�����]�o�]���Œ�]�• ƭƻǿ ƻǇŜƴ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘ

!ƪ¢ǿ π ���������]�����l���u�‰�����v���U�����������]�����š�µ�u�]���� ǾŀǊΦ �‰�]�o�����Œ���v�•�]�•�U���'�}�•�•�Ç�‰�]�µ�u���Œ�}���]�v�•�}�v�]�] ǘŀƭƭ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v���U���d�Œ�]�}���]�����‰�]�•�}�o�]�Ÿ���}�o�� όtоύ ƭƻǿ ǎǇŀǊǎŜ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘ

!Ǉ¢ǿ π ���������]�����‰�Œ�µ�]�v�}�����Œ�‰���U�����������]�����•�Ç�v���Z�Œ�}�v�]���]�� ǘŀƭƭ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v���U���F�d�Œ�]�}���]�������‰�����Ÿ�� ƭƻǿ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘ

!Ȅ¢ǿм π ���������]�����Æ�]�‰�Z�}�‰�Z�Ç�o�o���U�����������]�����•�Ç�v���Z�Œ�}�v�]���]���U�����������]�����š���š�Œ���P�}�v�}�‰�Z�Ç�o�o�� ǘŀƭƭ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ ���Œ���u�}�‰�Z�]�o�������µ�v���]�(�}�o�]�� ƭƻǿ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ǎǇŀǊǎŜ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘ

!Ȅ¢ǿн π ���������]�����Æ�]�‰�Z�}�‰�Z�Ç�o�o���U�����������]�����•�Ç�v���Z�Œ�}�v�]���]���U�����������]�����š���š�Œ���P�}�v�}�‰�Z�Ç�o�o�� ǘŀƭƭ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v���U�����Ç�v�}���}�v���‰�Œ�}�•�š�Œ���š�µ�•�U���^�‰�}�Œ�}���}�o�µ�•�����µ�•�š�Œ���o���•�]���µ�• ƭƻǿ ƻǇŜƴ ƘǳƳƳƻŎƪκǘǳǎǎƻŎƪ ƎǊŀǎǎƭŀƴŘ

/Ŧ!Ŏ9Ƴ π ���}�Œ�Ç�u���]�����(���Œ�Œ�]�Ÿ���}�o�� ƭƻǿ ƻǇŜƴ ǿƻƻŘƭŀƴŘΤ ���������]�������]�š�Œ�]�v�}�À�]�Œ�]���]�•�U�����������]�����‰�Œ�µ�]�v�}�����Œ�‰���U���&�o�µ���P�P�������À�]�Œ�}�•�� ǘŀƭƭ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ ���Œ�]�����Z�v�����u�µ���Œ�}�v���š���U���d�Œ�]�}���]�����‰�]�•�}�o�]�Ÿ���}�o���U���d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƎǊŀǎǎƭŀƴŘ

/Ŧ!Ǉ9Ƴ π ���}�Œ�Ç�u���]�����(���Œ�Œ�]�Ÿ���}�o�� ƭƻǿ ƻǇŜƴ ǿƻƻŘƭŀƴŘΤ ���������]�����‰�Œ�µ�]�v�}�����Œ�‰�� ǘŀƭƭ ƻǇŜƴ ǎƘǊǳōƭŀƴŘΤ ���Œ�]�����Z�v�����u�µ���Œ�}�v���š���U���d�Œ�]�}���]�����‰�]�•�}�o�]�Ÿ���}�o���U���d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƎǊŀǎǎƭŀƴŘ

/Ƙ!ŀ¢ǿ π ҕ���}�Œ�Ç�u���]�����Z���u���Œ�•�o���Ç���v�� ƭƻǿ ƛǎƻƭŀǘŜŘ ǘǊŜŜǎΤ ���������]�������v���]�•�š�Œ�}�����Œ�‰���U�����������]�����]�v�����‹�µ�]�o���š���Œ�� ǘŀƭƭ ǎǇŀǊǎŜ ǎƘǊǳōƭŀƴŘΤ �d�Œ�]�}���]�����Á�]�•�����v�� ƭƻǿ ƻǇŜƴ ƘǳƳƳƻŎƪ ƎǊŀǎǎƭŀƴŘ
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Summary

Matters of National Environment Significance
This part of the report summarises the matters of national environmental significance that may occur in, or may
relate to, the area you nominated. Further information is available in the detail part of the report, which can be
accessed by scrolling or following the links below. If you are proposing to undertake an activity that may have a
significant impact on one or more matters of national environmental significance then you should consider the
Administrative Guidelines on Significance.

World Heritage Properties: None
National Heritage Places: None
Wetlands of International Importance (Ramsar None
Great Barrier Reef Marine Park: None
Commonwealth Marine Area: None
Listed Threatened Ecological Communities: None
Listed Threatened Species: 13
Listed Migratory Species: 10

Other Matters Protected by the EPBC Act
This part of the report summarises other matters protected under the Act that may relate to the area you nominated.
Approval may be required for a proposed activity that significantly affects the environment on Commonwealth land,
when the action is outside the Commonwealth land, or the environment anywhere when the action is taken on
Commonwealth land. Approval may also be required for the Commonwealth or Commonwealth agencies proposing to
take an action that is likely to have a significant impact on the environment anywhere.

The EPBC Act protects the environment on Commonwealth land, the environment from the actions taken on
Commonwealth land, and the environment from actions taken by Commonwealth agencies. As heritage values of a
place are part of the 'environment', these aspects of the EPBC Act protect the Commonwealth Heritage values of a
Commonwealth Heritage place. Information on the new heritage laws can be found at
https://www.dcceew.gov.au/parks-heritage/heritage

A permit may be required for activities in or on a Commonwealth area that may affect a member of a listed threatened
species or ecological community, a member of a listed migratory species, whales and other cetaceans, or a member of
a listed marine species.

Commonwealth Lands: None
Commonwealth Heritage Places: None
Listed Marine Species: 15
Whales and Other Cetaceans: None
Critical Habitats: None
Commonwealth Reserves Terrestrial: None
Australian Marine Parks: None
Habitat Critical to the Survival of Marine Turtles: None

Extra Information
This part of the report provides information that may also be relevant to the area you have
State and Territory Reserves: None
Regional Forest Agreements: None
Nationally Important Wetlands: None
EPBC Act Referrals: 7
Key Ecological Features (Marine): None
Biologically Important Areas: None
Bioregional Assessments: None
Geological and Bioregional Assessments: None

https://www.dcceew.gov.au/environment/epbc/referral-and-assessment-process
https://www.dcceew.gov.au/parks-heritage/heritage
https://www.dcceew.gov.au/environment/epbc/permits-and-application-forms


Details

Matters of National Environmental Significance

Listed Threatened Species [ Resource Information ]
Status of Conservation Dependent and Extinct are not MNES under the EPBC Act.
Number is the current name ID.

Buffer StatusScientific Name Threatened Category Presence Text
BIRD

Southern Whiteface [529] Vulnerable Species or species
habitat may occur
within area

Aphelocephala leucopsis

Sharp-tailed Sandpiper [874] Vulnerable Species or species
habitat may occur
within area

Calidris acuminata

Curlew Sandpiper [856] Critically Endangered Species or species
habitat may occur
within area

Calidris ferruginea

Red Goshawk [942] Endangered Species or species
habitat may occur
within area

Erythrotriorchis radiatus

Grey Falcon [929] Vulnerable Species or species
habitat known to
occur within area

Falco hypoleucos

Night Parrot [59350] Endangered Species or species
habitat may occur
within area

Pezoporus occidentalis

Princess Parrot, Alexandra's Parrot [758] Vulnerable Species or species
habitat may occur
within area

Polytelis alexandrae

Australian Painted Snipe [77037] Endangered Species or species
habitat may occur
within area

Rostratula australis

MAMMAL

https://fed.dcceew.gov.au/datasets/erin::australia-species-of-national-environmental-significance-distributions-public-grids/about
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=529
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=874
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=856
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=942
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=929
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=59350
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=758
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=77037


Buffer StatusScientific Name Threatened Category Presence Text

Northern Quoll, Digul [Gogo-Yimidir],
Wijingadda [Dambimangari], Wiminji
[Martu] [331]

Endangered Species or species
habitat known to
occur within area

Dasyurus hallucatus

Ghost Bat [174] Vulnerable Species or species
habitat known to
occur within area

Macroderma gigas

Pilbara Leaf-nosed Bat [82790] Vulnerable Species or species
habitat known to
occur within area

Rhinonicteris aurantia (Pilbara form)

PLANT

Mountain Thryptomene [16645] Vulnerable Species or species
habitat may occur
within area

Thryptomene wittweri

REPTILE

Pilbara Olive Python [66699] Vulnerable Species or species
habitat likely to occur
within area

Liasis olivaceus barroni

Listed Migratory Species [ Resource Information ]
Buffer StatusScientific Name Threatened Category Presence Text

Migratory Marine Birds

Fork-tailed Swift [678] Species or species
habitat likely to occur
within area

Apus pacificus

Migratory Terrestrial Species

Barn Swallow [662] Species or species
habitat may occur
within area

Hirundo rustica

Grey Wagtail [642] Species or species
habitat may occur
within area

Motacilla cinerea

Yellow Wagtail [644] Species or species
habitat may occur
within area

Motacilla flava

Migratory Wetlands Species

https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=331
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=174
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=82790
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=16645
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=66699
https://fed.dcceew.gov.au/datasets/erin::australia-species-of-national-environmental-significance-distributions-public-grids/about
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=678
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=662
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=642
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=644


Buffer StatusScientific Name Threatened Category Presence Text

Common Sandpiper [59309] Species or species
habitat may occur
within area

Actitis hypoleucos

Sharp-tailed Sandpiper [874] Vulnerable Species or species
habitat may occur
within area

Calidris acuminata

Curlew Sandpiper [856] Critically Endangered Species or species
habitat may occur
within area

Calidris ferruginea

Pectoral Sandpiper [858] Species or species
habitat may occur
within area

Calidris melanotos

Oriental Plover, Oriental Dotterel [882] Species or species
habitat may occur
within area

Charadrius veredus

Oriental Pratincole [840] Species or species
habitat may occur
within area

Glareola maldivarum

Other Matters Protected by the EPBC Act

Listed Marine Species [ Resource Information ]
Buffer StatusScientific Name Threatened Category Presence Text

Bird
Actitis hypoleucos
Common Sandpiper [59309] Species or species

habitat may occur
within area

Apus pacificus
Fork-tailed Swift [678] Species or species

habitat likely to occur
within area overfly
marine area

Bubulcus ibis as Ardea ibis
Cattle Egret [66521] Species or species

habitat may occur
within area overfly
marine area

https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=59309
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=874
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=856
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=858
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=882
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=840
https://fed.dcceew.gov.au/datasets/erin::australia-species-of-national-environmental-significance-distributions-public-grids/about
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=59309
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=678
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=66521


Buffer StatusScientific Name Threatened Category Presence Text
Calidris acuminata
Sharp-tailed Sandpiper [874] Vulnerable Species or species

habitat may occur
within area

Calidris ferruginea
Curlew Sandpiper [856] Critically Endangered Species or species

habitat may occur
within area overfly
marine area

Calidris melanotos
Pectoral Sandpiper [858] Species or species

habitat may occur
within area overfly
marine area

Chalcites osculans as Chrysococcyx osculans
Black-eared Cuckoo [83425] Species or species

habitat known to
occur within area
overfly marine area

Charadrius veredus
Oriental Plover, Oriental Dotterel [882] Species or species

habitat may occur
within area overfly
marine area

Glareola maldivarum
Oriental Pratincole [840] Species or species

habitat may occur
within area overfly
marine area

Haliaeetus leucogaster
White-bellied Sea-Eagle [943] Species or species

habitat likely to occur
within area

Hirundo rustica
Barn Swallow [662] Species or species

habitat may occur
within area overfly
marine area

Merops ornatus
Rainbow Bee-eater [670] Species or species

habitat may occur
within area overfly
marine area

Motacilla cinerea
Grey Wagtail [642] Species or species

habitat may occur
within area overfly
marine area

https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=874
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=856
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=858
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=83425
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=882
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=840
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=943
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=662
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=670
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=642


Buffer StatusScientific Name Threatened Category Presence Text
Motacilla flava
Yellow Wagtail [644] Species or species

habitat may occur
within area overfly
marine area

Rostratula australis as Rostratula benghalensis (sensu lato)
Australian Painted Snipe [77037] Endangered Species or species

habitat may occur
within area overfly
marine area

Extra Information

EPBC Act Referrals [ Resource Information ]
Buffer StatusTitle of referral Reference Referral Outcome Assessment Status

Controlled action
Eliwana Iron Ore Mine Project,
Pilbara region, WA

2017/8024 Controlled Action Post-Approval

Eliwana Railway Project, Pilbara
region, WA

2017/8025 Controlled Action Post-Approval

Extension to Brockman Syncline Iron
Ore Operations

2019/8518 Controlled Action Assessment
Approach

Proposed West Pilbara Iron Ore
Project

2009/4706 Controlled Action Post-Approval

Not controlled action
Brockman Syncline 4 Iron Ore Project 2005/2289 Not Controlled

Action
Completed

Eliwana Iron Ore Mine 2020/8749 Not Controlled
Action

Completed

Improving rabbit biocontrol: releasing
another strain of RHDV, sthrn two
thirds of Australia

2015/7522 Not Controlled
Action

Completed

https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=644
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=77037
https://fed.dcceew.gov.au/datasets/erin::referrals-spatial-database-public/about
http://epbcnotices.environment.gov.au/referralslist
http://epbcnotices.environment.gov.au/referralslist
http://epbcnotices.environment.gov.au/referralslist
http://epbcnotices.environment.gov.au/referralslist
http://epbcnotices.environment.gov.au/referralslist
http://epbcnotices.environment.gov.au/referralslist
http://epbcnotices.environment.gov.au/referralslist
http://epbcnotices.environment.gov.au/referralslist
http://epbcnotices.environment.gov.au/referralslist
http://epbcnotices.environment.gov.au/referralslist
http://epbcnotices.environment.gov.au/referralslist
http://epbcnotices.environment.gov.au/referralslist
http://epbcnotices.environment.gov.au/referralslist


Caveat
1          PURPOSE

This report is designed to assist in identifying the location of matters of national environmental significance (MNES) and other matters protected by
the Environment Protection and Biodiversity Conservation Act 1999 (Cth) (EPBC Act) which may be relevant in determining obligations and
requirements under the EPBC Act.

Where data are available to inform the mapping of protected species, the presence type (e.g. known, likely or may occur) that can be determined
from the data is indicated in general terms.  It is the responsibility of any person using or relying on the information in this report to ensure that it is
suitable for the circumstances of any proposed use. The Commonwealth cannot accept responsibility for the consequences of any use of the report
or any part thereof. To the maximum extent allowed under governing law, the Commonwealth will not be liable for any loss or damage that may be
occasioned directly or indirectly through the use of, or reliance

Threatened ecological communities

The report contains the mapped locations of:

• Wetlands of International and National Importance;

• World and National Heritage properties;

• Commonwealth and State/Territory reserves;

• distribution of listed threatened, migratory and marine species;

• listed threatened ecological communities; and

• other information that may be useful as an indicator of potential habitat value.

2          DISCLAIMER

This report is not intended to be exhaustive and should only be relied upon as a general guide as mapped data is not available for all species or
ecological communities listed under the EPBC Act (see below). Persons seeking to use the information contained in this report to inform the referral
of a proposed action under the EPBC Act should consider the limitations noted below and whether additional information is required to determine the
existence and location of MNES and other protected matters.

3          DATA SOURCES

For threatened ecological communities where the distribution is well known, maps are generated based on information contained in recovery plans,
State vegetation maps and remote sensing imagery and other sources. Where threatened ecological community distributions are less well known,
existing vegetation maps and point location data are used to produce indicative distribution maps.

Threatened, migratory and marine species

Threatened, migratory and marine species distributions have been discerned through a variety of methods.  Where distributions are well known and
if time permits, distributions are inferred from either thematic spatial data (i.e. vegetation, soils, geology, elevation, aspect, terrain, etc.) together with
point locations and described habitat; or modelled (MAXENT or BIOCLIM habitat modelling) using

Where little information is available for a species or large number of maps are required in a short time-frame, maps are derived either from 0.04 or
0.02 decimal degree cells; by an automated process using polygon capture techniques (static two kilometre grid cells, alpha-hull and convex hull); or
captured manually or by using topographic features (national park boundaries, islands, etc.).

In the early stages of the distribution mapping process (1999-early 2000s) distributions were defined by degree blocks, 100K or 250K map sheets to
rapidly create distribution maps. More detailed distribution mapping methods are used to update these distributions

• migratory species that are very widespread, vagrant, or only occur in Australia in small numbers.

4          LIMITATIONS

• listed migratory and/or listed marine seabirds, which are not listed as threatened, have only been mapped for recorded

The following species and ecological communities have not been mapped and do not appear in this report:

• threatened species listed as extinct or considered vagrants;

• some recently listed species and ecological communities;

• seals which have only been mapped for breeding sites near the Australian continent

• some listed migratory and listed marine species, which are not listed as threatened species; and

The following groups have been mapped, but may not cover the complete distribution of the species:

The breeding sites may be important for the protection of the Commonwealth Marine environment.

Refer to the metadata for the feature group (using the Resource Information link) for the currency of the information.
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