
 

 

Approved  Conservation Advice – Appendices A1 

 

Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)  

Approved Conservation Advice - Appendices for the 

Eucalypt Woodlands of the Western Australian Wheatbelt 

 

APPENDIX A – SPECIES LISTS 

 
 

 

Gimlet woodland at Karlgarin Nature Reserve, with pink mulla mulla 

and yellow waitzia wildflowers.  Photo credit:  Matt White. 

 

 

 

 

 

 

 

 

 
 

Carnaby’s black cockatoo.  

Photo credit:  Brian Furby Collection 

Numbat. Photo credit: Alexander Dudley. 
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Table A1. Key native plant species of the WA Wheatbelt Woodlands ecological community.  

Given the WA wheatbelt is a region of high natural biodiversity, this plant species list does not 

include all plant species that may be encountered in the WA Wheatbelt woodland ecological 

community. 

Source: Compiled from the community and sub-community descriptions in Harvey and Keighery (2012). 

Communities and sub-communities not dominated by the key eucalypt species or that are limited to a particular 

area outside the WA wheatbelt are not included. 

 

Canopy species - Trees 

 
Scientific name Common name(s) 

Acacia acuminata jam 

Allocasuarina huegeliana rock sheoak 

Callitris canescens cypress pine 

Callitris columellaris white cypress pine 

Callitris preissii Rottnest Island pine 

Callitris roei Roe’s cypress pine 

Casuarina obesa swamp sheoak 

Corymbia calophylla  marri 

Eucalyptus accedens powderbark wandoo 

Eucalyptus alipes  Hyden mallet 

Eucalyptus annulata prickly-fruited mallee 

Eucalyptus arachnaea subsp. arachnaea black-stemmed mallee 

Eucalyptus arachnaea subsp. arrecta  black-stemmed mallet 

Eucalyptus armillata flanged mallee 

Eucalyptus astringens  brown mallet 

Eucalyptus comitae-vallis  Cowcowing mallee 

Eucalyptus calycogona subsp. calycogona square-fruited mallee 

Eucalyptus capillosa wheatbelt wandoo 

Eucalyptus celastroides subsp. virella  wheatbelt mallee 

Eucalyptus cylindriflora Goldfields white mallee 

Eucalyptus decipiens redheart; moit 

Eucalyptus drummondii Drummond's mallee 

Eucalyptus eremophila  sand mallee 

Eucalyptus erythronema subsp. erythronema red-flowered mallee 

Eucalyptus erythronema subsp. inornata yellow-flowered mallee 

Eucalyptus extensa yellow mallet 

Eucalyptus falcata silver mallet 

Eucalyptus flocktoniae subsp. flocktoniae Flockton's mallee 

Eucalyptus gardneri  blue mallet 

Eucalyptus gittinsii subsp. illucida northern sandplain mallee 

Eucalyptus incrassata  ridge-fruited mallee 

Eucalyptus kochii subsp. plenissima Trayning mallee 

Eucalyptus kondininensis Kondinin blackbutt 

Eucalyptus leptocalyx Hopetoun mallee 

Eucalyptus leptopoda Merredin mallee; Tammin mallee 

Eucalyptus longicornis red morrel 

Eucalyptus loxophleba subsp gratiae Lake Grace mallee 

Eucalyptus loxophleba subsp lissophloia blackbutt York gum 

Eucalyptus loxophleba subsp. loxophleba York gum 

Eucalyptus loxophleba subsp. supralaevis smooth-barked York gum 

Eucalyptus marginata jarrah 

Eucalyptus melanoxylon  black morrel 

Eucalyptus mimica subsp. continens hooded mallet 

Eucalyptus mimica subsp. mimica Newdegate mallet 

Eucalyptus moderata  redwood mallee 

Eucalyptus myriadena subsp. myriadena small-fruited gum; blackbutt 
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Eucalyptus obtusiflora Dongara mallee 

Eucalyptus occidentalis  flat-topped yate 

Eucalyptus olivina olive-leaved mallee 

Eucalyptus ornata  ornamental silver mallet; ornate mallet 

Eucalyptus orthostemon diverse mallee 

Eucalyptus perangusta fine-leaved mallee 

Eucalyptus phaenophylla common southern mallee 

Eucalyptus phenax white mallee 

Eucalyptus pileata capped mallee 

Eucalyptus platypus   moort 

Eucalyptus polita Parker Range mallet 

Eucalyptus recta Mt Yule silver mallet; Cadoux mallet 

Eucalyptus rudis flooded gum 

Eucalyptus salicola  salt gum; salt salmon gum 

Eucalyptus salmonophloia salmon gum 

Eucalyptus salubris gimlet 

Eucalyptus sargentii salt river gum 

Eucalyptus sheathiana ribbon-barked mallee 

Eucalyptus singularis ridge-top mallet 

Eucalyptus spathulata subsp. spathulata swamp mallet 

Eucalyptus spathulata subsp. salina Salt River mallet 

Eucalyptus sporadica Burngup mallee 

Eucalyptus subangusta subsp. pusilla ember mallee 

Eucalyptus subangusta subsp. subangusta grey mallee 

Eucalyptus tenera glazed mallee 

Eucalyptus tephroclada Holleton mallee 

Eucalyptus thamnoides brown mallee 

Eucalyptus transcontinentalis redwood 

 Eucalyptus urna Merrit 

Eucalyptus vegrandis Ongerup mallee; Cranbrook mallee 

Eucalyptus wandoo wandoo 

Eucalyptus wubinensis Wubin mallee 

Eucalyptus yilgarnensis yorrel 

 

Understorey species – Shrubs 

 
Scientific name Common name(s) 

Acacia acuaria  

Acacia colletioides  wait-a-while 

Acacia erinacea  

Acacia hemiteles  

Acacia lasiocalyx silver wattle 

Acacia lasiocarpa panjang 

Acacia leptospermoides  

Acacia mackeyana  

Acacia merrallii  

Acacia microbotrya.  manna wattle 

Acacia pulchella prickly moses 

Allocasuarina acutivalvis  

Allocasuarina campestris  

Allocasuarina humilis dwarf sheoak 

Allocasuarina lehmanniana dune sheoak 

Allocasuarina microstachya  

Argyroglottis turbinata  

Astroloma epacridis   

Banksia armata prickly dryandra 

Banksia sessilis parrot bush 

Beyeria brevifolia   

Bossiaea divaricata   



 

 

Approved  Conservation Advice – Appendices A4 

 

Bossiaea eriocarpa common brown pea 

Bossiaea halophila  

Callistemon phoeniceus lesser bottlebrush 

Calothamnus quadrifidus one-sided bottlebrush 

Calothamnus quadrifidus subsp. asper one-sided bottlebrush 

Comesperma integerrimum  

Conostylis setigera  

Dampiera lavandulacea  

Darwinia sp. Karonie  

Daviesia nematophylla  

Daviesia triflora  

Dodonaea bursariifolia  

Dodonaea inaequifolia  

Dodonaea pinifolia  

Dodonaea viscosa sticky hopbush 

Eremophila decipiens slender fuchsia 

Eremophila ionantha violet-flowered eremophila 

Eremophila oppositifolia weeooka 

Eremophila scoparia broom bush 

Exocarpos aphyllus leafless ballart 

Gastrolobium microcarpum sandplain poison 

Gastrolobium parviflorum   

Gastrolobium spinosum prickly poison 

Gastrolobium tricuspidatum  

Gastrolobium trilobum bullock poison 

Grevillea acuaria  

Grevillea huegelii  

Grevillea tenuiflora tassel grevillea 

Hakea laurina pincushion hakea 

Hakea lissocarpha honey bush 

Hakea multilineata grass-leaf hakea 

Hakea petiolaris sea urchin hakea 

Hakea preissii  needle tree 

Hakea varia variable-leaved hakea 

Hibbertia commutata  

Hibbertia exasperata   

Hibbertia hypericoides yellow buttercups 

Hovea chorizemifolia holly-leaved hovea 

Hypocalymma angustifolium  white myrtle 

Leptomeria preissiana  

Leptospermum erubescens roadside teatree 

Lycium australe Australian boxthorn 

Melaleuca acuminata  

Melaleuca adnata   

Melaleuca atroviridis  

Melaleuca brophyi   

Melaleuca cucullata  

Melaleuca cuticularis saltwater paperbark 

Melaleuca halmaturorum  

Melaleuca hamata  

Melaleuca hamulosa  

Melaleuca lanceolata  Rottnest teatree 

Melaleuca lateriflora gorada 

Melaleuca marginata   

Melaleuca pauperiflora boree 

Melaleuca radula graceful honeymyrtle 

Melaleuca rhaphiophylla swamp paperbark 

Melaleuca scalena   

Melaleuca strobophylla   
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Melaleuca teuthidoides    

Melaleuca thyoides  

Melaleuca uncinata group broom bush 

Melaleuca viminea mohan 

Olearia muelleri Goldfields daisy 

Olearia sp. Kennedy Range  

Petrophile divaricata  

Petrophile shuttleworthiana  

Petrophile squamata  

Petrophile striata  

Phebalium filifolium slender phebalium 

Phebalium lepidotum  

Phebalium microphyllum  

Phebalium tuberculosum  

Pimelea argentea silvery-leaved pimelea 

Pittosporum angustifolium  

Platysace maxwellii karno 

Rhadinothamnus rudis  

Santalum acuminata quandong 

Santalum spicatum sandalwood 

Scaevola spinescens currant bush 

Senna artemisioides  

Styphelia tenuiflora common pinheath 

Templetonia sulcata centipede bush 

Trymalium elachophyllum   

Trymalium ledifolium  

Westringia cephalantha  

Xanthorrhoea drummondii  

 

Understorey species – chenopods 

 
Scientific name Common name(s) 

Atriplex acutibractea toothed saltbush 

Atriplex paludosa marsh saltbush 

Atriplex semibaccata berry saltbush 

Atriplex stipitata mallee saltbush 

Atriplex vesicaria bladder saltbush 

Enchylaena lanata / tomentosa complex barrier saltbush 

Maireana brevifolia small-leaf bluebush 

Maireana erioclada  

Maireana marginata   

Maireana trichoptera downy bluebush 

Rhagodia drummondii  

Rhagodia preissii  

Sclerolaena diacantha grey copperburr 

Tecticornia spp. samphire 

Threlkeldia diffusa coast bonefruit 
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Understorey species – Forbs 

 
Scientific name Common name(s) 

Actinobole uliginosum  flannel cudweed 

Asteridea athrixioides  

Blennospora drummondii  

Borya nitida pincushions 

Borya sphaerocephala pincushions 

Brachyscome ciliaris  

Brachyscome lineariloba  

Caesia micrantha pale fringe-lily 

Caladenia flava cowslip orchid 

Calandrinia calyptrata pink purslane 

Calandrinia eremaea twining purslane 

Calotis hispidula bindy eye 

Carpobrotus modestus inland pigface 

Centipeda crateriformis subsp. crateriformis  

Chamaescilla corymbosa blue squill 

Chamaexeros serra little fringe-leaf 

Cotula coronopifolia waterbuttons 

Crassula colorata dense stonecrop 

Crassula exserta  

Dampiera juncea rush-like dampiera 

Dampiera lindleyi  

Daucus glochidiatus Australian carrot 

Dianella brevicaulis  

Dichopogon capillipes  

Disphyma crassifolium round-leaved pigface 

Drosera macrantha bridal rainbow 

Erodium cygnorum  blue heronsbill 

Gilberta tenuifolia  

Gnephosis drummondii  

Gnephosis tenuissima  

Gnephosis tridens  

Gonocarpus nodulosus  

Goodenia berardiana  

Helichrysum leucopsideum  

Helichrysum luteoalbum  Jersey cudweed 

Lagenophora huegelii  

Lawrencella rosea  

Lepidium rotundum veined peppercress 

Podolepis capillaris wiry podolepis 

Podolepis lessonii  

Podotheca angustifolia sticky longheads 

Poranthera microphylla  small poranthera 

Pterostylis sanguinea  

Ptilotus spathulatus  

Rhodanthe laevis  

Senecio glossanthus slender groundsel 

Spergularia marina  

Stylidium calcaratum book triggerplant 

Thysanotus patersonii   

Trachymene cyanopetala  

Trachymene ornata spongefruit 

Trachymene pilosa native parsnip 

Velleia cycnopotamica  

Waitzia acuminata orange immortelle 

Zygophyllum ovatum  dwarf twinleaf 
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Understorey species – Graminoids 

 
Scientific name Common name(s) 

Amphipogon caricinus - strictus complex greybeard grass 

Austrostipa elegantissima   

Austrostipa hemipogon   

Austrostipa nitida   

Austrostipa trichophylla  

Centrolepis polygyna wiry centrolepis 

Desmocladus asper  

Desmocladus flexuosus   

Gahnia ancistrophylla hook-leaf saw sedge 

Gahnia australis  

Harperia lateriflora  

Juncus bufonius toad rush 

Lachnagrostis filiformis blowngrass 

Lepidosperma leptostachyum  

Lepidosperma resinosum  

Lepidosperma sp. aff. tenue  

Lepidosperma tenue   

Lepidosperma viscidum  sticky sword sedge 

Lomandra effusa scented matrush 

Lomandra micrantha subsp. micrantha small-flower matrush 

Lomandra nutans  

Meeboldina coangustata  

Mesomelaena preissii  

Neurachne alopecuroides foxtail mulga grass 

Rytidosperma caespitosum   

Rytidosperma setaceum group  

Schoenus nanus tiny bog-rush 

Schoenus sculptus gimlet bog-rush 

Schoenus subfascicularis  
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Table A2. Native birds from the wheatbelt region of WA.  

Some species may be resident in eucalypt woodlands and utilise it as key habitat while other 

species may only be transient within the ecological community. The scientific names and 

national distributions of species in the source lists were checked using The Atlas of Living 

Australia website. Birds with a distribution generally outside the wheatbelt were excluded from 

this list - their presence on location lists are regarded as vagrant and atypical. 

Source: Birdlife Western Australia (2012). Location bird lists for the Shires of Corrigin, Cunderdin, Dalwallinu, 

Kojonup, Mingenew, Mullewa, Narrogin and Northam.  

 
Scientific name Common name 

Acanthagenys rufogularis spiny-cheeked honeyeater 

Acanthiza apicalis apicalis inland thornbill 

Acanthiza chrysorrhoa yellow-rumped thornbill 

Acanthiza inornata western thornbill 

Acanthiza uropygialis chestnut-rumped thornbill 

Acanthorhynchus superciliosus western spinebill 

Accipiter cirrocephalus collared sparrowhawk 

Accipiter fasciatus brown goshawk 

Acrocephalus australis Australian reed-warbler 

Actitis hypoleucos common sandpiper 

Aegotheles cristatus Australian owlet-nightjar 

Anas castanea chestnut teal 

Anas gracilis grey teal 

Anas rhynchotis rhynchotis Australasian shoveler 

Anas superciliosa Pacific black duck 

Anhinga novaehollandiae Australasian darter 

Anthochaera carunculata red wattlebird 

Anthochaera lunulata western wattlebird 

Anthus novaeseelandiae Australasian pipit 

Aphelocephala leucopsis southern whiteface 

Apus pacificus fork-tailed swift 

Aquila audax wedge-tailed eagle 

Ardea ibis cattle egret 

Ardea modesta eastern great egret 

Ardea pacifica white-necked heron 

Ardeotis australis Australian bustard 

Artamus cinereus black-faced woodswallow 

Artamus cyanopterus dusky woodswallow 

Artamus personatus masked woodswallow 

Aythya australis hardhead 

Barnardius zonarius Australian ringneck 

Biziura lobata musk duck 

Botaurus poiciloptilus Australasian bittern 

Burhinus grallarius bush stone-curlew 

Cacatua pastinator western corella 

Cacatua sanguinea little corella 
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Cacomantis flabelliformis fan-tailed cuckoo 

Cacomantis pallidus pallid cuckoo 

Calamanthus campestris rufous fieldwren 

Calidris acuminata sharp-tailed sandpiper 

Calidris ferruginea curlew sandpiper 

Calidris ruficollis red-necked stint 

Calyptorhynchus banksii naso red-tailed black-cockatoo (south-western) 

Calyptorhynchus baudinii Baudin’s black-cockatoo 

Calyptorhynchus latirostris Carnaby’s black-cockatoo 

Certhionyx variegatus pied honeyeater 

Charadrius australis inland dotterel 

Charadrius ruficapillus red-capped plover 

Chenonetta jubata Australian wood duck 

Cheramoeca leucosterna white-backed swallow 

Chroicocephalus novaehollandiae silver gull 

Chrysococcyx basalis Horsfield's bronze-cuckoo 

Chrysococcyx lucidus shining bronze-cuckoo 

Chrysococcyx osculans black-eared cuckoo 

Cincloramphus cruralis brown songlark 

Cincloramphus mathewsi rufous songlark 

Circus approximans swamp harrier 

Circus assimilis spotted harrier 

Cladorhynchus leucocephalus banded stilt 

Climacteris rufa rufous treecreeper 

Colluricincla harmonica grey shrike-thrush 

Columba livia rock dove 

Coracina maxima ground cuckoo-shrike 

Coracina novaehollandiae black-faced cuckoo-shrike 

Corvus bennetti little crow 

Corvus coronoides Australian raven 

Coturnix pectoralis stubble quail 

Cracticus nigrogularis pied butcherbird 

Cracticus tibicen Australian magpie 

Cracticus torquatus grey butcherbird 

Cygnus atratus black swan 

Dacelo novaeguineae laughing kookaburra 

Daphoenositta chrysoptera varied sittella 

Dicaeum hirundinaceum mistletoebird 

Dromaius novaehollandiae emu 

Drymodes brunneopygia southern scrub-robin 

Egretta novaehollandiae white-faced heron 

Elanus axillaris black-shouldered kite 

Elseyornis melanops black-fronted dotterel 

Eolophus roseicapillus galah 

Eopsaltria georgiana white-breasted robin 

Eopsaltria griseogularis western yellow robin 
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Epthianura albifrons white-fronted chat 

Epthianura tricolor crimson chat 

Erythrogonys cinctus red-kneed dotterel 

Eurostopodus argus spotted nightjar 

Falco berigora brown falcon 

Falco cenchroides nankeen kestrel 

Falco longipennis Australian hobby 

Falco peregrinus peregrine falcon 

Falcunculus frontatus crested shrike-tit 

Fulica atra Eurasian coot 

Gallinula tenebrosa dusky moorhen 

Gavicalis virescens singing honeyeater 

Gerygone fusca western gerygone 

Gliciphila melanops tawny-crowned honeyeater 

Glossopsitta porphyrocephala purple-crowned lorikeet 

Grallina cyanoleuca magpie lark 

Haliastur sphenurus whistling kite 

Hamirostra melanosternon black-breasted buzzard 

Hieraaetus morphnoides little eagle 

Himantopus himantopus black-winged stilt 

Hirundo neoxena welcome swallow 

Hylacola cautus shy heathwren 

Lalage sueurii white-winged triller 

Leipoa ocellata malleefowl 

Lichenostomus cratitius purple-gaped honeyeater 

Lichmera indistincta brown honeyeater 

Lophochroa leadbeateri Major Mitchell's cockatoo 

Lophoictinia isura square-tailed kite 

Malacorhynchus membranaceus pink-eared duck 

Malurus elegans red-winged fairy-wren 

Malurus leucopterus white-winged fairy-wren 

Malurus pulcherrimus blue-breasted fairy-wren 

Malurus splendens splendid fairy-wren 

Manorina flavigula yellow-throated miner 

Megalurus gramineus little grassbird 

Melanodryas cucullata hooded robin 

Melithreptus brevirostris brown-headed honeyeater 

Melithreptus lunatus white-naped honeyeater 

Melopsittacus undulatus budgerigar 

Merops ornatus rainbow bee-eater 

Microcarbo melanoleucos  little pied cormorant 

Microeca fascinans jacky winter 

Myiagra inquieta restless flycatcher 

Neophema elegans elegant parrot 

Nesoptilotis leucotis white-eared honeyeater 

Ninox novaeseelandiae southern boobook 
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Nycticorax caledonicus nankeen night-heron 

Nymphicus hollandicus cockatiel 

Ocyphaps lophotes crested pigeon 

Oreoica gutturalis crested bellbird 

Oxyura australis blue-billed duck 

Pachycephala inornata Gilbert's whistler 

Pachycephala pectoralis golden whistler 

Pachycephala rufiventris rufous whistler 

Pardalotus punctatus spotted pardalote 

Pardalotus striatus striated pardalote 

Pelecanus conspicillatus Australian pelican 

Petrochelidon ariel fairy martin 

Petrochelidon nigricans tree martin 

Petroica boodang scarlet robin 

Petroica goodenovii red-capped robin 

Phalacrocorax carbo great cormorant 

Phalacrocorax sulcirostris little black cormorant 

Phaps chalcoptera common bronzewing 

Phaps elegans brush bronzewing 

Phylidonyris niger white-cheeked honeyeater 

Phylidonyris novaehollandiae New Holland honeyeater 

Platalea flavipes yellow-billed spoonbill 

Platycercus icterotis western rosella 

Podargus strigoides tawny frogmouth 

Podiceps cristatus great crested grebe 

Poliocephalus poliocephalus hoary-headed grebe 

Polytelis anthopeplus regent parrot 

Pomatostomus superciliosus white-browed babbler 

Porphyrio porphyrio purple swamphen 

Porzana fluminea Australian spotted crake 

Porzana pusilla Baillon's crake 

Psephotus varius mulga parrot 

Psophodes nigrogularis western whipbird 

Ptilonorhynchus guttatus western bowerbird 

Ptilotula ornatus yellow-plumed honeyeater 

Purnella albifrons white-fronted honeyeater 

Purpureicephalus spurius red-capped parrot 

Pyrrholaemus brunneus redthroat 

Recurvirostra novaehollandiae red-necked avocet 

Rhipidura albiscapa grey fantail 

Rhipidura leucophrys willie wagtail 

Sericornis frontalis white-browed scrubwren 

Smicronis brevirostris weebill 

Stictonetta naevosa freckled duck 

Stipiturus malachurus southern emu-wren 

Strepera versicolor grey currawong 
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Streptopelia senegalensis laughing dove 

Sugomel niger black honeyeater 

Tachybaptus novaehollandiae Australasian grebe 

Tadorna tadornoides Australian shelduck 

Taeniopygia guttata zebra finch 

Thinornis rubricollis hooded plover 

Threskiornis molucca Australian white ibis 

Threskiornis spinicollis straw-necked ibis 

Todiramphus pyrrhopygius red-backed kingfisher 

Todiramphus sanctus sacred kingfisher 

Tribonyx ventralis black-tailed native-hen 

Tringa glareola wood sandpiper 

Tringa nebularia common greenshank 

Turnix varius painted button-quail 

Turnix velox little button-quail 

Tyto javanica eastern barn owl 

Tyto novaehollandiae masked owl 

Vanellus tricolor banded lapwing 

Zosterops lateralis silvereye 
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Table A3. Native vertebrates, other than birds, from the wheatbelt region of WA.  

Some species may be resident in eucalypt woodlands and utilise it as key habitat while other 

species may only be transient within the ecological community. The scientific and common 

names and national distributions of species were checked using The Atlas of Living Australia 

website. 

Source: Burbidge et al. (2004), Table 2. Note the wheatbelt area in this study was broader than that defined in this 

conservation advice and includes parts of the Eastern Mallee, Esperance Plains and Geraldton Sandplains regions. 

Species with distributions outside the wheatbelt, as defined in this conservation advice, are excluded, including 

those marked ‘m’ in the study, signifying distributions marginal to the study area. Species regarded as extinct, 

either nationally or within the study area, also are excluded. 

 

Amphibians 

 
Scientific name Common name/s 

Crinia georgiana quacking frog 

Crinia glauerti Glauert’s froglet 

Crinia pseudinsignifera bleating froglet 

Heleioporus albopunctatus western spotted frog 

Heleioporus barycragus hooting frog 

Heleioporus eyrei moaning frog 

Heleioporus inornatus plains frog 

Heleioporus psammophilus sand frog 

Limnodynastes dorsalis western banjo frog 

Litoria adelaidensis slender tree frog 

Litoria cyclorhyncha spotted-thigh frog 

Litoria moorei motorbike frog 

Myobatrachus gouldii turtle frog 

Neobatrachus albipes white-footed frog 

Neobatrachus kunapalari Kunapalari frog 

Neobatrachus pelobatoides humming frog 

Neobatrachus sutor shoemaker frog 

Pseudophryne guentheri Gunther’s toadlet 

Pseudophryne occidentalis orange-crowned toadlet 

 

  



 

 

Approved  Conservation Advice – Appendices A14 

 

Reptiles 

 
Scientific name Common name/s 

Acanthophis antarcticus common death adder 

Acritoscincus trilineata western three-lined skink 

Antaresia stimsoni Stimson’s python 

Aprasia pulchella granite worm-lizard 

Aprasia repens sand-plain worm-lizard 

Aprasia striolata lined worm-lizard 

Brachyurophis fasciolatus narrow-banded shovel-nosed snake 

Brachyurophis semifasciatus southern shovel-nosed snake 

Christinus marmoratus marbled gecko 

Crenadactylus ocellatus clawless gecko 

Cryptoblepharus plagiocephalus Peron’s snake-eyed skink 

Ctenophorus cristatus bicycle lizard 

Ctenophorus maculatus spotted military dragon 

Ctenophorus ornatus ornate dragon 

Ctenophorus reticulatus western netted dragon 

Ctenophorus salinarum claypan dragon 

Ctenophorus scutulatus lozenge-marked dragon 

Ctenotus australis western limestone ctenotus 

Ctenotus fallens west-coast laterite ctenotus 

Ctenotus impar odd-striped ctenotus 

Ctenotus labillardieri common south-west ctenotus 

Ctenotus mimetes checker-sided ctenotus 

Ctenotus pantherinus leopard ctenotus 

Ctenotus schomburgkii barred wedgesnout ctenotus 

Ctenotus uber uber rich ctenotus 

Delma australis marble-faced dema 

Delma fraseri Fraser’s delma 

Delma grayii side-barred delma 

Demansia psammophis yellow-faced whip snake 

Lucasium alboguttatum white-spotted ground gecko 

Diplodactylus granariensis wheatbelt stone gecko 

Lucasium maini Main’s ground gecko 

Diplodactylus pulcher fine-faced gecko 

Echiopsis curta bardick 

Egernia depressa pygmy spiny-tailed sking 

Liopholis inornata desert skink 

Egernia multiscutata bull skink 

Egernia napoleonis southwestern crevice-skink 

Egernia richardi bright crevice-skink 

Egernia stokesii gidgee skink 

Elapognathus coronatus western crowned snake 

Eremiascincus richardsonii broad-banded sand-swimmer 

Furina ornata moon snake 
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Gehyra variegata tree dtella 

Hemiergis initialis southwestern earless skink 

Hemiergis peronii lowlands earless skink 

Heteronotia binoei Bynoe’s gecko 

Lerista distinguenda southwestern orange-tailed slider 

 Lerista elegans elegant slider 

Lerista gerrardii bold-striped robust slider 

Lerista lineopunctulata dotted-line robust slider 

Lerista macropisthopus unpatterned robust slider 

Lerista muelleri wood mulch-slider 

Lialis burtonis Burton’s snake-lizard 

Menetia greyii common dwarf skink 

Moloch horridus thorny devil 

Morelia spilota diamond python 

Morethia butleri woodland morethia skink 

Morethia lineoocellata west coast morethia skink 

Morethia obscura shrubland morethia skink 

Neelaps bimaculatus black-naped snake 

Nephrurus vertebralis midline knob-tail 

Notechis scutatus tiger snake 

Hesperoedura reticulata reticulated velvet gecko 

Parasuta gouldii Gould’s hooded snake 

Parasuta monachus monk snake 

Parasuta nigriceps Mitchell’s short-tailed snake 

Pogona minor dwarf bearded dragon 

Pseudechis australis king brown snake 

Pseudonaja affinis dugite 

Pseudonaja modesta ringed brown snake 

Pygopus lepidopodus common scaly-foot 

Pygopus nigriceps hooded scaly-foot 

Ramphotyphlops australis southern blind snake 

Ramphotyphlops pinguis fat blind snake 

Simoselaps bertholdi Jan’s banded snake 

Strophurus spinigerus soft spiny-tailed gecko 

Suta fasciata Rosen’s snake 

Tiliqua occipitalis western blue-tongue 

Tiliqua rugosa bobtail 

Underwoodisaurus milii thick-tailed gecko 

Varanus gouldii Gould’s goanna 

Varanus rosenbergi heath monitor 

Varanus tristis black-headed monitor 
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Mammals 

 
Scientific name Common name/s 

Antechinomys laniger kultarr 

Antechinus flavipes leucogaster yellow-footed antechinus 

Bettongia pencillata ogilbyi woylie 

Cercartetus concinnus western pygmy-possum 

Chalinolobus gouldii Gould’s wattled bat 

Chalinolobus morio chocolate wattled bat 

Dasyurus geoffroii chuditch; western quoll 

Hydromys chrysogaster water-rat 

Isoodon obesulus fusciventer quenda; southern brown bandicoot 

Macropus eugenii tammar wallaby 

Macropus fuliginosus western grey kangaroo 

Macropus irma western brush wallaby 

Macropus robustus common wallaroo 

Macropus rufus red kangaroo 

Myrmecobius fasciatus numbat 

Notomys alexis spinifex hopping-mouse 

Notomys mitchellii Mitchell’s hopping-mouse 

Nyctophilus geoffroyi lesser long-eared bat 

Nyctophilus major central long-eared bat 

Parantechinus apicalis dibbler  

Petrogale lateralis black-footed rock-wallaby 

Phascogale calura red-tailed phascogale 

Pseudocheirus occidentalis ngwayir 

Pseudomys albocinereus ash-grey mouse 

Pseudomys occidentalis western mouse 

Scotorepens balstoni inland broad-nosed bat 

Setonix brachyurus quokka 

Sminthopsis crassicaudata fat-tailed dunnart 

Sminthopsis dolichura little long-tailed dunnart 

Sminthopsis gilberti Gilbert’s dunnart 

Sminthopsis granulipes white-tailed dunnart 

Sminthopsis griseoventer gray-bellied dunnart 

Tachyglossus aculeatus short-beaked echidna 

Tadarida australis white-striped freetail-bat 

Tarsipes rostratus honey possum 

Trichosurus vulpecula common brushtail possum 

Vespadelus regulus southern forest bat 
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Table A4. Environmental weeds likely to be present in the ecological community.   

Weeds known to be present in the WA Wheatbelt Woodlands.  

Scientific name Common name 

Graminoids 

Aira caryophyllea silvery hairgrass 

Aira cupaniana silvery hairgrass 

Avellinia michelii a grass 

Avena barbata bearded oat 

Avena fatua wild oat 

Briza maxima blowfly grass 

Briza minor shivery grass 

Bromus diandrus great brome 

Bromus hordeaceus soft brome 

Bromus madritensis Madrid brome 

Bromus rubens red brome 

Cyperus tenellus tiny flatsedge 

Ehrharta longiflora annual veldt grass 

Hordeum glaucum northern barley grass 

Hordeum leporinum barley grass 

Hordeum marinum  

Isolepis marginata coarse club-rush 

Juncus bufonius toad rush 

Lamarckia aurea goldentop 

Lolium rigidum  Wimmera ryegrass 

Parapholis incurva coast barbgrass 

Pentameris airoides  

Polypogon monspeliensis annual beardgrass 

Rostraria cristata  

Rostraria pumila  

Schismus barbatus kelch grass 

Vulpia muralis wall fescue 

Vulpia myuros rat’s tail fescue 

Forbs, low shrubs and creepers 

Arctotheca calendula cape weed 

Brassica tournefortii Mediterranean turnip 

Centaurea melitensis Maltese cockspur 

Centaurium erythraea common centaury 

Cleretum papulosum  

Cotula bipinnata ferny cotula 

Cotula coronopifolia waterbuttons 

Disa bracteata  

Emex australis doublegee 

Erodium aureum  

Erodium botrys long storksbill 

Erodium cicutarium common storksbill 

Galium murale small goosegrass 

Hypochaeris glabra smooth catsear 

Lysimachia arvensis pimpernel 

Medicago minima small burr medic 

Medicago polymorpha burr medic 

Medicago truncatula barrel medic 

Mesembryanthemum nodiflorum slender iceplant 
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Monoculus monstrosus stinking roger 

Moraea flaccida one-leaf cape tulip 

Moraea setifolia thread iris 

Parentucellia latifolia common bartsia 

Petrorhagia dubia velvet pink 

Romulea rosea Guildford grass 

Sisymbrium orientale Indian hedge-mustard 

Solanum nigrum black berry nightshade 

Sonchus oleraceus common sowthistle 

Spergula pentandra five-anther spurry 

Trifolium arvense  hare’s-foot clover 

Trifolium campestre hop clover 

Trifolium dubium suckling clover 

Trifolium subterraneum subterranean clover 

Ursinia anthemoides ursinia 

Vellereophyton dealbatum white cudweed 

Zaluzianskya divaricata spreading night phlox 

Source: Data provided by the WA Department of Parks and Wildlife on surveys undertaken or collated for Harvey and 

Keighery (2011). Weeds recorded at fewer than five sites are not shown. The six weeds most frequently recorded in 

woodland plots were, in order of decreasing frequency: Hypochaeris glabra, Vulpia myuros, Ursinia anthemoides, 

Pentameris airoides, Arctotheca calendula and Aira caryophylla. 

 

Additional weeds observed along roadsides in south-western WA.  

Scientific name Common name 

Alternanthera pungens  khaki weed 

Amaranthus albus  tumbleweed 

Asparagus asparagoides  bridal creeper 

Asparagus officinalis  asparagus 

Atriplex prostrata  hastate orache 

Bartsia trixago  bellardia 

Brachypodium distachyon  false brome 

Brassica barrelieri subsp. oxyrrhina  smooth-stem turnip 

Buglossoides arvensis  corn gromwell 

Campylopus introflexus   

Carthamus lanatus  saffron thistle 

Centaurium tenuiflorum  branched centaury 

Cerastium glomeratum  mouse ear chickweed 

Chasmanthe floribunda  African cornflag 

Chenopodium album  fat hen 

Chenopodium murale  nettle-leaf goosefoot 

Chondrilla juncea  skeleton weed 

Cicendia quadrangularis   

Corrigiola litoralis  strapwort 

Crassula natans var. minus  swamp stonecrop 

Crepis foetida subsp. foetida   

Croton setiger  doveweed 

Dittrichia graveolens  stinkwort 

Echium plantagineum  Paterson's curse 

Eragrostis curvula  African lovegrass 

Frankenia pulverulenta   

Fumaria capreolata  whiteflower fumitory 

Gastridium phleoides  nitgrass 

Gladiolus carneus   

Gladiolus caryophyllaceus  wild gladiolus 

Gorteria personata  gorteria 

Hedypnois rhagadioloides subsp. cretica  Cretan weed 
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Hedypnois rhagadioloides subsp. rhagadioloides   

Isolepis hystrix  awned club-rush 

Isolepis prolifera  budding club-rush 

Juncus acutus subsp. acutus  spiny rush 

Lamium amplexicaule  deadnettle 

Lepidium africanum  rubble peppercress 

Lepidium bonariense  peppercress 

Limonium sinuatum  perennial sea lavender 

Medicago laciniata  cutleaf medic 

Medicago littoralis  strand medic 

Molineriella minuta  small hairgrass 

Monopsis debilis var. depressa   

Moraea miniata  two-leaf cape tulip 

Narcissus tazetta   jonquil 

Nothoscordum gracile  false onion weed 

Oncosiphon piluliferum  globe chamomile 

Ornithogalum arabicum  lesser cape lily 

Ornithopus sativus  French serradella 

Orobanche minor  lesser broomrape 

Oxalis flava  pinkbulb soursob 

Oxalis pes-caprae  soursob 

Oxalis purpurea  largeflower wood sorrel 

Ozothamnus diosmifolius   

Panicum antidotale  giant panic grass 

Polygonum aviculare  wireweed 

Psoralea pinnata  African scurfpea 

Rapistrum rugosum  turnip weed 

Reseda luteola  wild mingonette 

Rumex pulcher subsp. woodsii  fiddle dock 

Schinus terebinthifolius  broad-leaved pepper tree 

Silene gallica  French catchfly 

Sinapis alba  white mustard 

Sinapis arvensis  charlock 

Solanum linnaeanum  apple of Sodom 

Soliva sessilis   

Sonchus asper  rough sowthistle 

Spergularia marina  lesser sea-spurrey 

Spergularia rubra  sand spurry 

Stachys arvensis  staggerweed 

Tamarix parviflora  small-flowered tamarisk 

Tolpis barbata  yellow hawkweed 

Tribulus terrestris  caltrop 

Trifolium incarnatum var. incarnatum   

Trifolium repens var. repens  white clover 

Trifolium stellatum var. stellatum   

Trifolium tomentosum var. tomentosum   

Triticum aestivum  wheat 

Vachellia farnesiana  mimosa bush 

Verbascum virgatum  twiggy mullein 

Verbesina encelioides  golden crownbeard 

Vinca major  blue periwinkle 

Xanthium spinosum  Bathurst burr 

Zantedeschia aethiopica  arum lily 

Sources: RCC (2012) and RCC (2014) [technical reports on Roadside Vegetation and Conservation Values for the 

Shires of Moora and Williams – appendices on weed lists]. An Environmental Roadside Weed List maintained by the 

RCC also is available online at: http://www.dpaw.wa.gov.au/management/off-reserve-conservation/roadside-

conservation/338-roadside-environmental-weeds?showall=&start=1. 
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APPENDIX B – ADDITIONAL INFORMATION ABOUT THE 

ECOLOGICAL COMMUNITY  

 

B1. Relationships to other listed Matters of National Environmental Significance 

B1.1. RAMSAR wetlands 

As of September 2014, only one wetland of international importance (RAMSAR wetlands) 

occurs within the wheatbelt region: Toolibin Lake. This is an extensive seasonal wetland system, 

located about 50 km east of Narrogin, and characterised by a woodland of Casuarina obesa and 

Melaleuca strobophylla across the bed of the lake. It is the only freshwater wetland in south-

western Western Australia that retains living and functional woodlands of this type. The site is 

also recognised as a nationally endangered ecological community under the name: Perched 

wetlands of the Wheatbelt region with extensive stands of living sheoak and paperbark across 

the lake floor (Toolibin Lake). An equivalent ecological community is listed as critically 

endangered in Western Australia. 

Toolibin Lake is not part of the WA Wheatbelt Woodlands ecological community, being a type 

of non-eucalypt woodland. However, the higher ground around the lake includes some patches of 

open eucalypt woodland (McMahon, 2006). The eastern and northern sides are dominated by 

woodlands of Eucalyptus loxophleba - Acacia acuminata, along with Allocasuarina and Banksia 

woodlands with some heathland. An overstorey of E. rudis may formerly have occurred on the 

lake bed but this tree is now rare across Toolibin Lake and no longer forms  a dominant 

woodland. 

B1.2. World Heritage properties and National Heritage places 

As of June 2015, no world heritage properties are located within the WA wheatbelt.  

The National Heritage List includes one item within the wheatbelt. The Goldfields Water Supply 

Scheme is a pipeline and associated infrastructure that was constructed between the late 1890s 

and 1903 to supply water to the goldfields region (DoE, 2014b). The pipeline stretches for 560 

km between Mundaring Weir, near Perth, and Mount Charlotte Reservoir, near Kalgoorlie, so 

traverses the wheatbelt and extends into the Great Western Woodlands. The National Heritage 

listing is limited to the built structures associated with the water supply scheme and does not 

include any natural features, such as woodland or other native vegetation remnants, through 

which the pipeline may run. It is therefore separate to the WA Wheatbelt Woodlands, even if 

some remnants may occur in proximity to the pipeline.  

B1.3. Other nationally-listed threatened ecological communities 

As of June 2015, two nationally listed ecological communities extend into the wheatbelt region. 

One of these is Toolibin Lake, described above under Ramsar wetlands.  

The other is the critically endangered Claypans of the Swan Coastal Plain ecological community. 

Most claypans lie in the Swan Coastal Plain bioregion, but a few outlying sites occur in the 

vicinity of Kojonup, in the Southern Jarrah Forests region. This is a largely cleared area that falls 

within the definition of wheatbelt for this conservation advice. The claypans are generally 

shrublands or herbfields associated with poorly draining clay soils that are seasonally inundated 

after rain, then dry out. Eucalypts are noted as emergents at some claypan sites, but are likely to 

be too sparse to form a woodland canopy. Hence, there is no significant overlap between the WA 

Wheatbelt Woodlands and the Claypans of the Swan Coastal Plains ecological communities.  

The national claypans ecological community covers three of the six clay-based wetland 

communities identified by Gibson et al. (2005). Of the other three excluded claypan 

communities, one (claypan community 4)  occurs on floodplain below a woodland canopy of E. 
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wandoo and E. occidentalis, also in the Kojonup area. Given its location and canopy 

composition, this claypan community is likely to fall within the definition of the WA Wheatbelt 

Woodlands. Another excluded community (claypan community 6) also occurs in the wheatbelt 

and generally are woodlands dominated by Casuarina obesa, Melaleuca strobophylla or E. 

loxophleba. Those elements of community 6 that lie below a York gum-dominated woodland  

canopy also would be captured in the WA Wheatbelt Woodland ecological community. 

While there are several nationally-listed ecological communities in WA that are, or include 

components of woodlands, these occur in bioregions outside of the wheatbelt and are 

characterised by tree species and growth forms that are not typical of the WA Wheatbelt 

Woodland ecological community. Examples include: ‘Corymbia calophylla - Kingia australis 

woodlands on heavy soils of the Swan Coastal Plain’, which lies within the Swan Coastal Plain 

bioregion and is dominated by marri; and the ‘Proteaceae Dominated Kwongkan Shrublands of 

the Southeast Coastal Floristic Province of Western Australia’ that generally lies in the 

Esperance Plains bioregion, south of the wheatbelt and comprises shrublands dominated by 

proteaceous species (chiefly Banksia), sometimes with a mallee overstorey. Along with their 

different bioregional distributions, the dominant presence of marri, Banksia or mallee eucalypt 

species indicates that the WA Wheatbelt woodlands are not present. 

B1.4. Nationally threatened species 

Southwestern WA, including the wheatbelt, is a biodiversity hotspot. The region has a very high 

diversity of native species, many of which occur nowhere else; for instance, of the more than 

5700 native plant species in this area, over 70% are endemic to the region. Many species in the 

wheatbelt are now considered to be threatened as a consequence of widespread clearing and loss 

of habitats in the past. There are 16 animal taxa and 71 plant taxa that are either known to, or 

potentially could occur in the WA Wheatbelt Woodland ecological community, and are listed as 

nationally threatened taxa (Table B1). These include iconic Western Australian animals such as 

the woylie, numbat, and chuditch, and numerous wildflower species. One of the key eucalypt 

species for the WA Wheatbelt Woodlands is listed as nationally endangered: Eucalyptus recta 

(Mt Yule mallet). 

Many of the nationally-listed species, along with other species, also are recognised as threatened 

under Western Australian legislation. Regional guides to the state-listed plant species have been  

prepared by Graham and Mitchell (2000) for the Katanning district, Durrell and Buehring (2001) 

for the Narrogin district, Stack et al., (2006) for Wongan-Ballidu Shire, and Collins (2009) for 

the western central wheatbelt.   
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Table B1. Nationally listed threatened species that are either known to be present, or are likely 

to be present to some extent, within the WA Wheatbelt Woodlands ecological community. 

Current as at April 2015. 

B1a) Fauna 

Scientific name Common name EPBC status 

Bettongia penicillata ogilbyi woylie Endangered 

Botaurus poiciloptilus Australasian bittern Endangered 

Cacatua pastinator pastinator Muir's corella (southern) Vulnerable 

Calyptorhynchus banksii naso forest red-tailed black-cockatoo Vulnerable 

Calyptorhynchus baudinii Baudin's black-cockatoo Vulnerable 

Calyptorhynchus latirostris Carnaby's black-cockatoo Endangered 

Dasyurus geoffroii chuditch, western quoll Vulnerable 

Egernia stokesii badia western spiny-tailed skink Endangered 

Idiosoma nigrum shield-backed trapdoor spider Vulnerable 

Leipoa ocellata malleefowl Vulnerable 

Macrotis lagotis greater bilby Vulnerable 

Myrmecobius fasciatus numbat Vulnerable 

Parantechinus apicalis dibbler  Endangered 

Phascogale calura red-tailed phascogale Endangered 

Rostratula australis Australian painted snipe Endangered 

Setonix brachyurus quokka  Vulnerable 

 

B1b) Flora 

Scientific name Common name EPBC status 

Acacia aphylla leafless rock wattle Vulnerable 

Acacia auratiflora orange-flowered wattle Endangered 

Acacia brachypoda western wheatbelt wattle Endangered 

Acacia chapmanii subsp. australis Chapman’s wattle Endangered 

Acacia insolita subsp. recurva Yornaning wattle Endangered 

Acacia lanuginophylla woolly wattle Endangered 

Acacia leptalea Chinocup wattle  Endangered 

Acacia lobulata Chiddarcooping wattle  Endangered 

Acacia recurvata recurved wattle Endangered 

Asterolasia nivea Bindoon starbush Vulnerable 

Banksia ionthocarpa Kkamballup dryandra Endangered 

Banksia oligantha Wagin banksia Endangered 

Banksia serratuloides subsp. serratuloides southern serrate dryandra Vulnerable 

Banksia sphaerocarpa var. dolichostyla ironcaps banksia, ironcap banksia Vulnerable 

Boronia adamsiana barbalin boronia Vulnerable 

Boronia capitata subsp. capitata cluster boronia Endangered 

Boronia revoluta ironcap boronia Endangered 

Caladenia bryceana subsp. bryceana dwarf spider-orchid Endangered 

Caladenia dorrienii cossack spider-orchid Endangered 

Caladenia melanema ballerina orchid Endangered 

Caladenia williamsiae Williams spider orchid Endangered 
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Scientific name Common name EPBC status 

Conostylis seorsiflora subsp. trichophylla hairy mat conostylis Endangered 

Conostylis setigera subsp. dasys Boscabel conostylis Critically endangered 

Darwinia carnea Mogumber bell, Narrogin bell Endangered 

Duma horrida subsp. abdita remote thorny lignum Critically endangered 

Eleocharis keigheryi Keighery’s eleocharis Vulnerable 

Eremophila denticulata subsp. denticulata Fitzgerald eremophila Vulnerable 

Eremophila koobabbiensis Koobabbie eremophila Critically endangered 

Eremophila nivea silky eremophila Endangered 

Eremophila pinnatifida pinnate-leaf eremophila Endangered 

Eremophila resinosa resinous eremophila Endangered 

Eremophila scaberula rough emu bush Endangered 

Eremophila subteretifolia Lake King eremophila Endangered 

Eremophila ternifolia Wongan eremophila Endangered 

Eremophila verticillata whorled eremophila Endangered 

Eremophila virens campion eremophila Endangered 

Eremophila viscida varnish bush Endangered 

Eucalyptus brevipes Mukinbudin mallee Endangered 

Eucalyptus criispata Yandanooka mallee Vulnerable 

Eucalyptus leprophloia scaly butt mallee Endangered 

Eucalyptus pruiniramis midlands gum, jingymia gum Endangered 

Eucalyptus recta Mt Yule silver mallet, Cadoux mallet Endangered 

Eucalyptus rhodantha rose mallee Vulnerable 

Eucalyptus steedmanii Steedmans gum Vulnerable 

Gastrolobium diabolophyllum Bodallin poison Critically endangered 

Gastrolobium graniticum granite poison Endangered 

Gastrolobium lehmannii Cranbrook pea Vulnerable 

Grevillea christineae Christine’s grevillea Endangered 

Grevillea flexuosa zig zag grevillea Vulnerable 

Grevillea involucrata Lake Varley grevillea Endangered 

Grevillea murex a shrub Endangered 

Grevillea scapigera Corrigin grevillea Endangered 

Hemiandra gardneri red snakebush Endangered 

Hemigenia ramosissima branched hemigenia Critically endangered 

Lasiopetalum rotundifolium round-leaf lasiopetalum Endangered 

Lechenaultia laricina  scarlet leschenaultia Endangered 

Lysiosepalum abollatum  woolly lysiosepalum Critically endangered 

Myoporum cordifolium Jerramungup myoporum Vulnerable 

Paragoodia crenulata a pea Critically endangered 

Pultenaea pauciflora Narrogin pea Vulnerable 

Rhagodia acicularis  Wongan rhagodia Vulnerable 

Rhizanthella gardneri underground orchid Endangered 

Schoenia filifolia subsp. subulifolia Mingenew everlasting Endangered 

Symonanthus bancroftii Bancroft’s symonanthus Endangered 

Thelymitra dedmaniarum cinnamon sun-orchid Endangered 

Thelymitra stellata star sun-orchid Endangered 
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Scientific name Common name EPBC status 

Thomasia glabripetala  sandplain thomasia Vulnerable 

Thomasia montana  hill thomasia Vulnerable 

Thomasia sp. Green Hill (S.Paust 1322)  green hill thomasia Endangered 

Verticordia fimbrilepis subsp. fimbrilepis shy featherflower Endangered 

Wurmbea tubulosa long-flowered nancy Endangered 

Sources: DoE (2014c). Protected Matters Search Tool undertaken for the wheatbelt region, as defined in this 

conservation advice. Scientific and common names, national distributions and available habitat information were 

checked using the Atlas of Living Australia, WA Herbarium Florabase, DoE (2014d) and Collins (2009). 

 

B2. Relationships to State-listed ecological communities 

Western Australia lists ecological communities as threatened under legislation following 

endorsement by the Western Australian Minister for the Environment. Ecological communities 

in which insufficient information has been analysed for listing as a threatened ecological 

community, or which are rare but not currently threatened, are placed on a list of priority 

ecological communities, as determined by the WA Threatened Ecological Communities 

Scientific Committee (WATECSC).  

The WA Wheatbelt Woodlands ecological community, as nominated for this assessment, is 

regarded as a Priority 3(iii) ecological community. None of the component vegetation 

associations that comprise the WA Wheatbelt Woodland ecological community are listed as 

threatened in their own right. Communities that are recognised as threatened or priority 

communities in Western Australia, and that potentially overlap with the WA Wheatbelt 

woodland ecological community, are identified in Table B2. 

 

Table B2. Ecological communities recognised in WA as threatened or priority ecological 

communities (as at 15 September 2014) that potentially correspond entirely or in part to the WA 

Wheatbelt woodland ecological community. 

Ecological community name 

[Status in WA] 

Description and relationship to the WA Wheatbelt Woodland ecological 

community 

Brown mallet (Eucalyptus 

astringens) communities in the 

western Wheatbelt on alluvial 

flats  

[Priority 1] 

 

Near York and on the Arthur River on grey clays the understorey is dominated 

by Melaleuca viminea over sedges (Gahnia trifida) and bunch grasses. At 

Kojunup and near Tambellup on brown clays sparse shrubs and succulent 

shrubs (Disphyma crassifolium) dominate the understorey. This community 

corresponds with elements of the WA Wheatbelt Woodlands that are dominated 

by E. astringens. 

Red Morrel woodland of the 

Wheatbelt  

[Priority 1]. 

 

Tall open woodlands of Eucalyptus longicornis (red morrell) found in the 

Wheatbelt on lateritic, ironstone or granitic soil types. Sometimes found with 

Eucalyptus salmonophloia (Salmon Gum), or E. loxophleba (York Gum) 

woodlands and has very little understorey. It is also found directly above lake 

systems in the central and eastern Wheatbelt. The landscape unit in which it is 

found is valley floors, usually adjacent to saline areas. This community 

corresponds with elements of the WA Wheatbelt Woodlands that are dominated 

by E. longicornis. 

Yate (Eucalyptus occidentalis) 

dominated alluvial claypans of 

the Jingalup soil system  

[Priority 2] 

The Jingalup system occurs across the Katanning (AVW02) and Southern 

Jarrah Forest (JAF02) IBRA subregions. It corresponds with elements of the 

WA Wheatbelt Woodlands that are dominated by E. occidentalis in that region. 

Source: WA DPaW (2014b)  
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B3. Relationships to national and state vegetation systems 

B3.1. Vegetation classifications 

A consistent vegetation classification system for Western Australia was developed by John 

Beard and associated ecologists from the mid 1960s. A brief history of this project along with an 

updated broad-scale vegetation map are provided in Beard et al. (2013). The available state-wide 

vegetation datasets are hierarchical and encompass three scales (WA DPaW, 2013): 

 vegetation systems – a broad landscape-level classification that combines elements of 

vegetation and landscape types; 

 vegetation associations – purely vegetation units that share a consistent structure and with 

the same dominant species in the main vegetation layer; and  

 vegetation system–associations – a finer-scale classification that provides more detail 

about vegetation associations in the context of particular systems.  

The National Vegetation Information System (NVIS) is an hierarchical and consistent system used to 

classify vegetation across the Australian continent. NVIS has very broadly defined Major Vegetation 

Groups that identify continental-scale vegetation patterns. Below this, there are up to six levels that 

provide progressively more detailed information, from broad class and structural formation (levels 1-

2) to floristic associations and sub-associations (levels 5-6) that detail the dominant taxa within each 

vegetation layer. Equivalent NVIS level 5/6 descriptions have been applied to the Western Australian 

vegetation association and system–association data. 

The most relevant datasets for this assessment are the Beard vegetation associations, coupled 

with equivalent NVIS level 6 descriptions, as this provides a consistent and detailed framework 

that can be applied over large areas and include detailed information on extent and decline. Table 

4 in the main text of the Conservation Advice identifies 45 vegetation associations that 

potentially correspond to the WA Wheatbelt Woodland ecological community, either entirely or 

in part (see Tables 4 and D1 - Appendix D for a list of associations). These corresponding 

woodland vegetation associations can be grouped into three categories based on their pre-

European representation and extent  in the WA wheatbelt (definition of categories is explained 

further in footnotes to Table 4).  

 Dominant vegetation associations that collectively account for the most common and 

extensive vegetation types in the wheatbelt bioregions. Twelve vegetation associations fall 

into this category, most of which also are unique to the wheatbelt. 

 Unique vegetation associations that are mostly restricted to the wheatbelt but were not 

dominant components of the original wheatbelt vegetation. There are 25 associations in 

this category.  

 Other minor vegetation associations that are neither dominant or unique to the wheatbelt 

but had more than 20 percent of their total pre-European extent present in the wheatbelt. 

Eight associations fall into this category. 

With regard to corresponding system-associations, there are 26 land systems that overlap 

entirely or substantially within the Avon Wheatbelt and Western Mallee bioregions plus 

another six systems that fall mostly within the southeastern part of the Jarrah Forest bioregion 

adjacent to the Avon Wheatbelt. Table B3 identifies system associations that are typically 

specific to a single land system (rarely two) and have a more detailed  NVIS description than 

the ‘generic’ description shown in Table 4 of the conservation advice. Most of these specific 

system associations correspond to the description of the WA Wheatbelt Woodland ecological 

community, as shown in Table B3a. However, four system associations do not correspond to 

the description of the WA Wheatbelt Woodland ecological community (Table B3b) because the 

tree canopy of the vegetation is dominated by trees with a mallee growth form or eucalypt 

species that are not identified as a key canopy species.   
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Table B3. System-associations in which the land systems are mainly present
1
 in the wheatbelt 

and the vegetation is grouped within corresponding Beard associations (Table 4 of the 

conservation advice). ‘Generic’system associations not tied to a specific land system are 

excluded here, as they have less detailed NVIS descriptions, same as outlined in Table 4. 

a) System associations likely to correspond to the description of the WA Wheatbelt Woodland 

ecological community. 

SA Code System NVIS Level 6 (Sub-association) description 

7.1 Pingelly U1 Eucalyptus wandoo \tree \7 \i; 

U2+ ^Eucalyptus loxophleba \^tree \6 \i; 

M1 ^Acacia acuminata, A. microbotrya \^shrub \4 \i; 

G1 ^Amphipogon debilis, Astroloma pallidum, Cheilanthes tenuifolia, Austrostipa 

elegantissima, Stylidium repens \^tussock grass, shrub, forb \2 \i 

7.2 Walebing U1+ ^Eucalyptus wandoo, E. loxophleba \^tree \7 \i; 

M1 ^Acacia acuminata \^shrub \4 \i; 

M2 ^Dryandra carlinoides, D. hewardiana \shrub \4 \i 

8.1 Hyden U1+ ^Eucalyptus salmonophloia \^tree \7 \i; 

U2 Eucalyptus salubris, Eucalyptus sp. \tree \6 \i; 

M1 ^^Acacia erinacea, Melaleuca sp., Templetonia sulcata \^shrub \3 \i; 

G1 ^^Borya nitida, Wilsonia humilis \^forb \1 \i 

8.2 Muntadgin U1+ ^Eucalyptus salmonophloia, E. longicornis \^tree \7 \i; 

U2 Eucalyptus salubris \tree \6 \i; 

M1 ^Melaleuca acuminata, M. lateriflora, M. pauperiflora, Acacia ancistrophylla, 

Alyxia buxifolia \^shrub \4 \i; 

M2 ^Acacia erinacea, Baeckea carnosa \shrub 

8.3 Moorine Rock U1+ ^Eucalyptus salmonophloia \^tree \7 \i; 

U2 Eucalyptus salubris \tree \6 \i; 

M1 ^Acacia acuminata, Exocarpos aphyllus, Santalum acuminatum, Acacia colletioides, 

Acacia merrallii \^shrub \4 \i; 

M2 Acacia erinacea, Eremophila clarkei, Olearia muelleri, Ptilotus obovatus \shrub 

131.1 Hyden U1+ ^Eucalyptus salmonophloia, E. occidentalis \^tree \7 \i; 

U2 Eucalyptus salubris \tree \6 \i 

141.1 Hyden U1+ ^Eucalyptus salmonophloia, E. longicornis \^tree \7 \i; 

U2 Eucalyptus salubris, E. gracilis, E. loxophleba, E. oleosa, E. sheathiana \tree, tree 

mallee \6 \i; 

M1 ^Acacia sp.,Atriplex hymenotheca,Eremophila sp.,Pittosporum sp 

141.2 Jibberding U1+ ^Eucalyptus salmonophloia, E. wandoo \^tree \7 \i; 

U2 Eucalyptus loxophleba, E. salubris, E. erythronema \tree, tree mallee \6 \i; 

M1 ^Acacia acuminata \^shrub \4 \i 

142.1 Goomalling U1+ ^Eucalyptus salmonophloia \^tree \7 \i; 

U2 Eucalyptus loxophleba, Acacia acuminata, Allocasuarina huegeliana \tree \6 \i; 

M1 ^Bossiaea sp., Daviesia preissii \^shrub \3 \i; 

G1 ^Amphipogon debilis, Dianella revoluta, Gahnia ancistrophylla, Mesomelaena 

uncinata, Stipa elegantissima \^tussock grass, sedge 

142.2 Hyden U1+ ^Eucalyptus salmonophloia, E. loxophleba \^tree \7 \i; 

M1 ^Acacia acuminata, Santalum spicatum \^shrub \4 \i 

142.3 Guangan U1+ ^Eucalyptus salmonophloia \^tree \7 \i; 

U2 Eucalyptus loxophleba, Eucalyptus salubris \tree \7 \i 

142.4 Victoria Plains U1+ ^Eucalyptus salmonophloia, E. longicornis, E. wandoo \^tree \7 \i; 

U2 Eucalyptus loxophleba, E. salubris, Allocasuarina huegeliana \tree \6 \i; 

M1 ^Acacia acuminata, Hakea decurva, A. cyanophylla, A. erinacea, A. graffiana 

\^shrub \ 

142.5 Walebing U1+ ^Eucalyptus salmonophloia \^tree \7 \i; 

U2 Eucalyptus loxophleba \tree \6 \i; 

M1 ^Acacia acuminata, Allocasuarina campestris, Daviesia colletioides, Melaleuca 

uncinata, Senna sp. \^shrub \4 \i; 

G1 ^Calytrix tenuifolia, Dampiera sp., Dianella revoluta, Ehrharta longiflora  \^shrub, 

sedge, tussock grass, forb 
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SA Code System NVIS Level 6 (Sub-association) description 

142.7 Perenjori U1+ ^Eucalyptus salmonophloia \^tree \7 \i; 

U2 Eucalyptus salubris, E. loxophleba \tree \6 \i; 

M1 ^Melaleuca lanceolata, M. pauperiflora, Acacia acuminata \^shrub \4 \i 

142.8 Jibberding U1+ ^Eucalyptus salmonophloia \^tree \7 \i; 

U2 Eucalyptus salubris, E. oleosa, E. loxophleba \tree, tree mallee \6 \i; 

M1 ^Acacia acuminata, A. ramulosa, Santalum spicatum, Alyxia buxifolia, Callitris 

columellaris \^shrub \4 \i; 

G1 ^Olearia muelleri, Ptilotus obovatus, Schoenia cassiniana \^shrub, forb 

352.1 Williams U1+ ^Eucalyptus loxophleba \^tree \7 \i; 

U2 Acacia acuminata \tree \6 \i 

352.3 Pingelly U1 Eucalyptus loxophleba \tree \7 \i; 

U2+ ^Allocasuarina huegeliana, Acacia acuminata \^tree \6 \i 

352.4 Chittering U1+ ^Eucalyptus loxophleba \^tree \7 \i; 

M1 ^Acacia acuminata, A. cyanophylla \^shrub \4 \i 

352.5 Mogumber U1+ ^Eucalyptus loxophleba \^tree \7 \i; 

U2 Acacia acuminata, Allocasuarina huegeliana \tree \6 \i; 

M1 ^Acacia cyanophylla, Hakea decurva \^shrub \4 \i; 

G1 ^Ehrharta longiflora, Neurachne alopecuroidea, Podolepis lessonii, Ptilotus 

spathulatus, Stipa variabilis \^tussock grass, forb 

352.6 York U1+ ^Eucalyptus loxophleba, Eucalyptus accedens \^tree \7 \i; 

U2 Allocasuarina huegeliana \tree \6 \i; 

M1 ^Acacia acuminata, Hakea preissii \^shrub \4 \i; 

M2 Acacia pulchella, Allocasuarina campestris, Gastrolobium spinosum, Grevillea sp., 

Leptospermum ellipticum \shrub 

352.7 Perenjori U1+ ^Eucalyptus loxophleba \^tree \7 \i; 

M1 ^Acacia acuminata, Melaleuca lanceolata, M. pauperiflora \^shrub \4 \i 

352.8 Jibberding U1+ ^Eucalyptus loxophleba \^tree \7 \i; 

M1 ^Acacia acuminata, A. ramulosa, Santalum spicatum, Alyxia buxifolia \^shrub \4 \i; 

G1 ^Olearia muelleri, Ptilotus obovatus, Schoenia cassiniana, Waitzia acuminata, W. 

citrina \^shrub, forb \2 \i 

352.9 Guangan U1+ ^Eucalyptus loxophleba\^tree\6\i; 

M1 ^Acacia mackayana, Templetonia sulcata, Acacia acuminata, Exocarpos sparteus, 

Phebalium tuberculosum \^shrub \4 \i; 

G1 ^Enchylaena tomentosa, Maireana brevifolia, Olearia muelleri, Rhagodia nutans, R. 

preissii \^chenopod shrub, shrub 

511.1 Chidnup U1+ ^Eucalyptus salmonophloia, E. longicornis, E. flocktoniae, E. kondininensis \^tree 

\7 \i; 

U2 Eucalyptus salubris, E. gracilis, E. sheathiana, E. loxophleba, E. calycogona \tree, 

tree mallee \6 \i; 

M1 ^Melaleuca pauperiflora, ^Acacia sp. aff. bidentata, Boronia capitata \^shrub 

Hyden 

941.1 Hyden U1+ ^Eucalyptus salmonophloia, E. longicornis, E. flocktoniae, E. kondininensis, E. 

eremophila \^tree, tree mallee \7 \i; 

U2 Eucalyptus salubris, E. gracilis, E.  sheathiana, E. loxophleba, E. calycogona \ ^tree, 

tree mallee 

946.1 Beaufort U1+ ^Eucalyptus wandoo \^tree \7 \i; 

U2 ^Eucalyptus incrassata, Eucalyptus foecunda \^tree mallee \6 \i; 

M1 ^Acacia pulchella, Calothamnus planifolius, Dryandra armata, Gastrolobium 

spinosum, Hakea lissocarpha \^shrub \4 \i; 

G1 ^Beaufortia bracteosa, Dillwynia sp., Hibbertia sp. \shrub 

946.2 Wagin U1+ ^Eucalyptus wandoo \^tree \7 \i; 

U2 Allocasuarina huegeliana \tree \6 \i; 

M1 ^Dryandra cirsioides, Hakea lissocarpha, Santalum acuminatum, Acacia acuminata, 

A. stenoptera \^shrub, vine \4 \i; 

G1 ^Gastrolobium crassifolium, Astroloma microcalyx, Bossiaea eriocarpa \^shrub 

946.3 York U1+ ^Eucalyptus wandoo \^tree \7 \i; 

U2 Eucalyptus eremophila, Allocasuarina huegeliana \tree mallee, tree \6 \i; 

M1 ^Acacia microbotrya, Allocasuarina campestris, Hakea lissocarpha, Melaleuca 

hamulosa, Acacia pulchella \^shrub \4 \i; 

M2 ^Bossiaea preissii,Calytrix sp. \shrub 
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SA Code System NVIS Level 6 (Sub-association) description 

946.4 Pingelly U1+ ^Eucalyptus wandoo \^tree \7 \i; 

U2 Allocasuarina huegeliana, Acacia acuminata, Eucalyptus falcata, E. redunca \tree, 

tree mallee \6 \i; 

M1 ^Dryandra cirsioides, Acacia lasiocalyx, Allocasuarina humilis, Astroloma 

pallidum, Calytrix sp. aff. fraseri \^shrub 

946.5 Narrogin U1+ ^Eucalyptus wandoo \^tree \7 \i; 

U2 Allocasuarina huegeliana, Acacia acuminata \tree \6 \i; 

M1 ^Gastrolobium crassifolium, Dryandra cirsioides, Acacia pulchella, Hakea 

lissocarpha, Cryptandra dielsii \^shrub \4 \i; 

G1 ^Astroloma pallidum, Borya nitida, Glischrocaryon flavescens \^shrub, forb, sedge 

947.1 York U1+ ^Eucalyptus accedens, E. astringens \^tree \7 \i 

947.2 Pingelly U1+ ^Eucalyptus accedens, E. astringens, E. salmonophloia \^tree \7 \i; 

U2 Allocasuarina huegeliana, Eucalyptus falcata, Acacia acuminata, Acacia colletioides 

\tree, tree mallee, shrub \6 \i; 

M1 ^Dryandra sp., Gastrolobium crassifolium, Hakea sp. \^shrub \4 

947.3 Narrogin U1+ ^Eucalyptus accedens, E. astringens, E. drummondii \^tree, tree mallee \7 \i; 

M1 ^Dryandra cirsioides, Gastrolobium microcarpum, Gastrolobium spinosum, 

Dryandra sp., Calothamnus quadrifidus \^shrub \4 \i 

962.1 Meckering U1+ ^Eucalyptus astringens \^tree \7 \i; 

M1 ^Santalum murrayanum \^shrub \4 \r; 

G1 ^Astroloma pallidum, Hovea chorizemifolia \^shrub \2 \r 

967.1 Tambellup U1+ ^Eucalyptus wandoo, E. occidentalis \^tree \7 \i; 

U2 Acacia acuminata, Allocasuarina huegeliana, Jacksonia sternbergiana \tree \6 \i; 

M1 ^Acacia lasiocarpa var. bracteolata, Bossiaea eriocarpa, Calytrix tenuifolia, 

Chorizema aciculare, Dampiera teres \^shrub 

1023.1 Dumbleyung U1 Eucalyptus salmonophloia, E longicornis, E. wandoo \tree \7 \i; 

U2+ ^Eucalyptus loxophleba \^tree \7 \i 

1023.2 Pikaring U1+ ^Eucalyptus wandoo, Eucalyptus salmonophloia, Eucalyptus loxophleba \^tree \7 \i; 

M1 ^Acacia acuminata, Melaleuca acuminata, Allocasuarina campestris, Daviesia sp., 

Grevillea acuara \^shrub \4 \i; 

G1 ^Amphipogon debilis, Borya nitida, Enneapogon caerulescens, Loxocarya sp. 

\^tussock grass, forb, shrub 

1023.3 Corrigin U1+ ^Eucalyptus wandoo, E. salmonophloia, E. loxophleba \^tree \7 \i; 

M1 ^Acacia acuminata \^shrub \4 \i; 

M2 ^Gastrolobium crassifolium, Hakea preissii, Melaleuca laxiflora, Santalum 

acuminatum \shrub \4 \i; 

G1 ^Enneapogon caerulescens, Gahnia ancistrophylla, Lepidosperma drummondii 

\^tussock grass, sedge 

1023.5 Moorine Rock U1+ ^Eucalyptus salmonophloia \^tree \7 \i; 

U2 Eucalyptus salubris, E. gracilis, E. wandoo \tree, tree mallee \6 \i 

1049.1 Jibberding U1+ ^Eucalyptus salmonophloia, E. wandoo, E. longicornis \^tree \7 \i; 

U2 Eucalyptus loxophleba, E. salubris, E. erythronema \tree, tree mallee \6 \i; 

M1 ^Acacia acuminata \^shrub \4 \i 

1049.2 Goomalling U1+ ^Eucalyptus salmonophloia \^tree \7 \i; 

U2 Eucalyptus loxophleba \tree \7 \i 

1073.1 Williams U1+ ^Eucalyptus wandoo, E. astringens, E. marginata \^tree \7 \i 

1073.2 Beaufort U1+ ^Eucalyptus wandoo, E. astringens, E. gardneri, E. marginata \^tree \7 \i 

1085.1 Broomehill U1+ ^Eucalyptus wandoo, E. gardneri, E. astringens, E. occidentalis, E. longicornis 

\^tree \7 \i; 

U2 Allocasuarina huegeliana, Acacia acuminata \tree \6 \i; 

M1 ^Acacia microbotrya, Hakea preissii, Xanthorrhoea reflexa \^shrub, grass-tree \4 

1088.1 Broomehill U1+ ^Eucalyptus gardneri, E. astringens \^tree \7 \i; 

U2 Eucalyptus loxophleba \tree \7 \i 

1092.1 Dumbleyung U1+ ^Eucalyptus wandoo, E. salmonophloia, E. longicornis \^tree \7 \i; 

U2 Acacia acuminata \tree \6 \i; 

M1 ^Leptospermum erubescens, Melaleuca uncinata \^shrub \4 \i; 

M2 ^Dryandra cirsioides, Xanthorrhoea reflexa \shrub, grass-tree \3 \c; 

G1 ^ Lepidosperma angustatum  \^sedge 
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b) System associations that do not conform to the description of the WA Wheatbelt Woodland 

ecological community, with reasons for their exclusion.  

SA Code System NVIS L6 Sub-association 

142.14 Pindar U1+ ^Eucalyptus loxophleba, Eucalyptus sp. \^tree mallee \6 \i; 

M1 ^Acacia acuminata, A. graffiana, Eremophila scoparia, Melaleuca uncinata 

\^shrub \4 \r 

Excluded because the tree canopy is dominated by mallees, likely blackbutt York gum. 

352.12 Pindar U1+ ^Eucalyptus loxophleba, Eucalyptus oleosa \^tree mallee \6 \i; 

M1 ^Acacia acuminata, A. graffiana, Eremophila scoparia, Melaleuca uncinata 

\^shrub \4 \r 

Excluded because the tree canopy is dominated by mallees, likely blackbutt York gum 

and red mallee. 

946.6 Muntadgin U1+ ^Eucalyptus redunca \^tree \6 \i; 

U2 Acacia acuminata, Eucalyptus erythronema \tree, tree mallee \6 \i; 

M1 ^Melaleuca uncinata, Allocasuarina campestris \^shrub \4 \i 

Excluded because the tree canopy is dominated by black marlock . 

1023.4 Muntadgin U1+ ^Eucalyptus gracilis, E. kondininensis, E. loxophleba, E. salubris \^tree mallee, 

tree \7 \i; 

M1 ^Acacia colletioides, Alyxia buxifolia, Exocarpos sparteus, Hakea preissii, 

Melaleuca acuminata \^shrub \4 \i; 

G1 ^Baeckea sp., Bassia sp. aff. diacantha,Enchylaena tomentosa\^shrub,chenopod 

shrub,sedge\3 

Excluded because the tree canopy is dominated by mallees, likely white mallee. 

Source: DPaW (2013). 
1 
 A system is included here if 80% or more of its total extent lies within the Avon Wheatbelt, Western Mallee plus  

southeastern part of the Jarrah  Forest bioregions. 

   

B3.2. Vegetation condition categories 

Vegetation condition scales have been developed in WA. Two of the more widely known 

condition scales include those by Keighery (1994) and by the Roadside Conservation Committee 

of Western Australia (RCC, 2014). 

 The Keighery vegetation condition scale (Table B4a) has been widely applied across WA, for 

example, in the evaluation of Bush Forever sites and some environmental impact assessments 

(Keighery, 1994). A conceptually similar approach was applied by the Land for Wildlife 

programme in their  bushland condition scale (WA DPaW, undated), though its application 

was limited to properties assessed for that programme. The Keighery scale uses a six-point 

scale ranging from ‘Pristine’ (no or minimal modification) to ‘Completely degraded’ where 

native vegetation has been lost entirely or mostly so except for isolated individual plants. 

 The Roadside Conservation Committee of Western Australia (RCC) has undertaken detailed 

surveys of  native vegetation quality along roadsides across south-western WA, from 

Geraldton to Esperance and inland to the agricultural clearing line. The data are limited to 

roadside remnants and includes information about the extent, species diversity, weediness and 

structure of roadside vegetation reported for each local government area (LGA) surveyed. The 

information is used to determine a roadside conservation status based on categories outlined 

in Table B4b. Older surveys did not distinguish the vegetation type of remnants surveyed, so 

are indicative of the general condition of wheatbelt vegetation at the time of survey. The more 

recent surveys, however,  do provide information about vegetation type and allow some 

analyses specific to eucalypt woodlands. Surveys have not been undertaken for all local 

government areas, to date, and the project is still in progress. Nevertheless, the RCC data 

provide one of the most comprehensive sources of information about the integrity of native 

vegetation remnants across southwestern WA that helps inform about condition for this land 
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tenure. Information about the condition of native vegetation on non-roadside lands have not 

been collated to a similar level of detail. 

Table B4.  Examples of key vegetation condition scales used in WA . 

B4a) Keighery vegetation condition scale with additional clarifications from Casson et al. 

(2009). 

Scale Description 

Keighery (1994) Casson et al. (2009) 
Pristine Pristine or nearly so; no obvious signs of 

disturbance. 

Complete absence of any measure of influence from 

post‐settlement activities. 

Excellent 

 

Vegetation structure intact; disturbance 

affecting individual species; weeds are non-

aggressive species. 

Structure - all layers present.  

Composition - full range of native species present.  

Recruitment - several species have several seedlings 

or saplings present. 

Disturbance/Weeds - low level.  

Very good Vegetation structure altered; obvious signs of 

disturbance.  

For example: disturbance to vegetation 

structure caused by repeated fires; the presence 

of some more aggressive weeds; dieback; 

logging; grazing. 

Structure - all layers present, with minor 

modification.  

Composition - at least one species diminished.  

Recruitment - several species have few seedlings or 

saplings present. 

Disturbance/ Weeds - moderate/low or minor area 

(isolated) or single incidence (infrequent).  

Good Vegetation structure significantly altered by 

very obvious signs of multiple disturbances. 

Retains basic vegetation structure or ability to 

regenerate it.  

For example: disturbance to vegetation 

structure caused by frequent fires; the presence 

of some very aggressive weeds at high density; 

partial clearing; dieback; grazing. 

Structure - all layers present, but some may be sparse 

or discontinuous.  

Composition - one or more species diminished.  

Recruitment - a few species have isolated seedlings 

or saplings. 

Disturbance/ Weeds - moderate level or limited area 

(scattered) or single incidence (infrequent). 

Degraded 

 

Basic vegetation structure severely impacted by 

disturbance. Scope for regeneration but not to a 

state approaching good condition without 

intensive management.  

For example:  disturbance to vegetation 

structure caused by very frequent fires; the 

presence of very aggressive weeds; partial 

clearing; dieback; grazing. 

Structure - one or more layers missing or frequently 

and repeatedly removed.  

Composition - several species diminished/missing.  

Recruitment - scarce or no seedlings or saplings. 

Disturbance/ Weeds - moderate to high or growing 

area (melding) or intermittent (sporadic).  

Completely 

Degraded 

The structure of the vegetation is no longer 

intact and the area is completely or almost 

completely without native species.  

These areas are often described as ‘parkland 

cleared’ with the flora comprising weed or crop 

species with isolated native trees or shrubs. 

VERY DEGRADED  

Structure - widespread loss of layers.  

Composition - many species missing.  

Recruitment - no seedlings or saplings. 

Disturbance/ Weeds - high level or extensive area 

(consolidated) or repeated/ ongoing (frequent).  

ALIENATED 

Complete absence of native plant species and either 

loss of the soil or long‐standing barriers to 

recruitment from seed. 

Sources: Keighery (1994) and Casson et al. (2009). 

Note: Casson et al. (2009) compared several condition scales in WA relative to Keighery’s scale, including 

Kaesehagen (1994) and WA DPAW (undated). These were used to develop a quick assessment scale that generally 

aligned with Keighery’s scale but with more detail. However, Casson et al. identified separate ‘Very degraded’ and 

‘Alienated’ states. ‘Very degraded’ seems to overlap between  Keighery’s Degraded and Completely degraded 

categories, but has been placed here as an equivalent to the Keighery’s Completely degraded state, along with 

‘Alienated’, as their descriptions imply a very severe loss of ecological function and integrity. 



 

 

Approved  Conservation Advice – Appendices A31 

 

B4b) Roadside Conservation Value (RCV) categories, as applied to roadside vegetation remnants across south-western Western Australia by the Roadside 

Conservation Committee of WA (with modifications to the assessment of weediness). 

RCV category (score) Native vegetation No. of native plant species Weediness
1
 Habitat value

2
 Example image

3
 

High  (9-12) Natural structure intact 

with ground, shrub and 

tree layers.  

Native vegetation extent 

>70%. 

Native flora diversity high, 

with 20+ species. 

Few weeds, <30% 

of total plant 

cover. 

High value as 

corridor with 

multiple habitat 

features. 

 

Medium - High (7-8) Structure generally intact 

with one layer disturbed 

or absent.  

Native vegetation extent 

50-70%. 

Native flora diversity 

medium - high with 6-19 

species. 

 

Few to half 

weeds, 30-50% of 

total plant cover. 

Medium to high 

value as corridor 

and some habitat 

features. 
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RCV category (score) Native vegetation No. of native plant species Weediness
1
 Habitat value

2
 Example image

3
 

Medium – Low (5-6) Structure disturbed with 

one or more layers 

absent. 

Native vegetation extent 

30-50%. 

Native flora diversity low 

with 0-5 species. 

Half to mostly 

weeds, 50-70% 

of total plant 

cover. 

Low to medium 

value as corridor 

and few habitat 

features. 

  

Low (0-4) Generally narrow and 

disturbed, two or more 

layers absent.  

Native vegetation extent 

<30%. 

Native flora diversity low 

with 0-5 species. 

Mostly weeds, 

accounting for 

>70% of total 

plant cover, or 

ground layer 

entirely of exotic 

plants. 

Low value as 

corridor and no 

significant habitat 

values. 

  

Source: RCC (2014). 
1 
Note the RCC bases its assessment of weediness on the proportion of the number of exotic plants. However, the percentage of total exotic plant cover usually is a more meaningful 

measure of weediness. The approach of the RCC has been modified by applying the cover of weediness to the WA Wheatbelt Woodlands. Since the key weeds impacting on the 

ecological community are annual species, it is preferable that weeds are surveyed in spring, the peak time when annual weeds are apparent. 
2 
Habitat value considers the presence of five attributes: connection of remnant vegetation patches; presence of flowering shrubs; presence of large trees with hollows; presence of 

hollow logs on the ground; and environmentally sensitive areas such as threatened flora or ecological communities. 
3
 Example images are from the technical report for the Shire of Williams, July 2014. All photos by K. Payne, WA Department of Parks and Wildlife, reproduced with permission of the 

Roadside Conservation Committee of WA. 
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B4. Woodland and vegetation types NOT part of the ecological community 

Woodlands were extensive across southwestern WA, ranging from the higher rainfall zone of 

the coast and ranges into the semi-arid interior. The nature and composition of the woodlands 

changes over this vast range, not only due to differences in landscape and climate but also due 

to human impacts. The natural patterns of vegetation change, however, are not always clearly 

distinct and some intergradation is evident, particularly across the eastern wheatbelt into the 

Great Western Woodland.  

The wheatbelt region falls mostly within the Transitional Rainfall botanical province of the 

Southwest Australian Floristic Region (Hopper and Gioia, 2004). It covers a range of 

vegetation types, and the most extensive vegetation associations of the wheatbelt are detailed in 

Table B5. Eucalypt woodlands account for a substantial proportion of the native vegetation of 

the WA wheatbelt, overall about 44.6 percent, but is especially high in the Katanning subregion 

(AVW02) where over 80 percent of the vegetation originally was eucalypt woodland. The most 

extensive vegetation types in the wheatbelt, other than eucalypt woodlands, are shrubland and 

mallee scrub communities dominated either by mallee eucalypts or species of Acacia, 

Casuarina or Melaleuca. These are distinguished from the WA Wheatbelt Woodlands by an 

absent, or at best, very sparse presence of eucalypt trees. Where any tree canopy is present, it is 

dominated by a range of mallee eucalypt species or by non-eucalypt tree species. Many of the 

most extensive associations are shrublands in which a distinct tree canopy is absent. 

The vegetation to the west and south of the wheatbelt, in the Jarrah Forest and Esperance Plains 

bioregions mostly lies within the High Rainfall Province of the Southwest Australian Floristic 

Region. It comprises extensive forest, woodland and shrubland associations (Table B6). 

However, most of these forests and woodlands are distinguished from the WA Wheatbelt 

Woodland by the dominance of eucalypt species not typical of wheatbelt woodlands, notably 

Eucalyptus marginata (jarrah), Corymbia calophylla (marri), E. pleurocarpa (tallerack, a 

mallee) and E. redunca (black marlock). There also were extensive tracts of kwongkan 

shrublands, sometimes associated with mallee eucalypts in mallee-scrub complexes in the 

Esperance Plains bioregions. These are listed as a separate nationally endangered ecological 

community known as the “Proteaceae Dominated Kwongkan Shrublands of the Southeast 

Coastal Floristic Province of Western Australia”. This ecological community is distinct from 

the WA wheatbelt woodlands by its location further south, in the Esperance Plains bioregion, 

and the absence of a distinct tree canopy dominated by single-stemmed eucalypt species.   

A low proportion of the vegetation, between one to six percent, comprises vegetation 

associations corresponding to the WA Wheatbelt Woodlands that extend into these adjacent 

western bioregions. In the Jarrah Forest bioregion, these are mainly woodlands with wandoo, 

York gum and/or yate and are included as part of the ecological community where they occur 

in the drier parts of the bioregion receiving less than 600 mm annual rainfall. Some yate and 

York gum woodlands extend into the Esperance Plains bioregion, but are not considered part of 

the ecological community. These occurrences appear to be scattered through the bioregion and 

include areas not associated with the Yilgarn craton. 

The woodland vegetation that appears to show most similarity to the WA Wheatbelt Woodlands 

ecological community lies east of the agricultural clearing line, in the Coolgardie and Eastern 

Mallee regions. The area is variously known as the Goldfields or the Great Western Woodlands. 

It comprises vast tracts of eucalypt woodland, mallee, shrubland and salt lake systems that have 

remained relatively intact and likely represent the largest area of intact Mediterranean-climate 

vegetation that currently remains in the world (Prober et al, 2013; Harvey, 2014). The region is 

unique in being the driest area in the world where tall woodlands develop, with a mean annual 

rainfall of only 200 to 350 mm. The very low rainfall, lack of groundwater and poor palatability 

of the vegetation has meant the area, to date, was considered largely unsuitable for cropping or 

extensive grazing, though altered fire regimes are a key threat (Prober et al, 2013). The 
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Coolgardie bioregion and the Great Western Woodlands are not considered to be part of the 

South West Australian Floristic Region but fall within Beard’s Eremean Province, which covers 

the extensive semi-arid and arid deserts of WA. Consequently, the region falls outside the 

climatic and biogeographic boundary of the WA Wheatbelt woodland ecological community. 

The most common vegetation associations in at least the western part of the Great Western 

Woodlands involve eucalypt woodlands, shrubland and mallee scrub communities (Table B7) 

Some of the key woodland species of the wheatbelt also commonly occur in the Great Western 

Woodlands, for instance salmon gum, gimlet and red morrel. They are present in a number of 

vegetation associations. The wheatbelt eucalypts are sometimes co-dominant with tree species 

more characteristic of the semi-arid region in WA, such as Eucalyptus oleosa (red mallee) or E. 

transcontinentalis (redwood). In some cases, a vegetation association was originally more 

prevalent in bioregions outside the wheatbelt, or was largely absent in the wheatbelt. For 

instance vegetation associations 486 and 936, both of which contain salmon gum, have most of 

their extent in the Coolgardie and Eastern Mallee bioregions.  

While many component vegetation associations are considered unique to the wheatbelt, three 

component vegetation associations appear to be dominant in both the wheatbelt and the 

Coolgardie – Southern Cross (COO02) regions (VAs 141, 511 and 1068 in Table B6). This 

highlights that the distinction between the woodlands of the wheatbelt and those of the Great 

Western Woodland is not necessarily marked by abrupt change but by intergradation. This is 

despite the somewhat coincident presence of the agricultural clearing line, IBRA bioregional and 

floristic province boundaries, and 300 mm mean annual rainfall isohyet that potentially serve as 

markers to distinguish the wheatbelt from the Great Western Woodlands.  

Few studies have investigated vegetation patterns across both the wheatbelt and the Great 

Western Woodlands. Fox (2001) observed an extremely high degree of variation in the 

understorey composition of salmon gum, York gum and wandoo woodlands across the wheatbelt 

plus a site at Mt Jackson, east of the wheatbelt. No two sites were more than 30% alike and over 

half the plant species observed were recorded only once. Harvey (2014) undertook a more 

thorough comparison of salmon gum woodlands across both regions. She identified five 

communities and presented indicator understorey species for each.  

Two salmon gum woodland types were confined to the Great Western Woodlands. These are: 

 Eucalyptus salmonophloia – Eremophila ionantha community with a mixture of diagnostic 

species from several families. It occurs on sandy soils, often mid-slope, and areas of more 

reliable rainfall and cooler average temperatures and is widespread though generally typical of 

the central to southeastern parts of the Great Western Woodland. 

 Eucalyptus salmonophloia – Maireana sedifolia community had diagnostic species that 

were mostly chenopods and tended to more typical of the more arid, northern sections of 

the Great Western Woodland. 

Another salmon gum community, E. salmonophoia – Melaleuca pauperiflora subsp. fastigiata 

was cross-regional, occurring in both the wheatbelt and further east.   

The remaining two communities generally were confined to the wheatbelt: 

  Eucalyptus salmonophloia – Atriplex semibaccata community tended to be indicative of 

salmon gum woodlands in the northwestern wheatbelt. 

 Eucalyptus salmonophloia – Templetonia sulcata community generally occurred in the 

wetter, southwestern part of the wheatbelt. 

Changes in floristic composition across the entire range of salmon gum woodlands were primarily 

due to the influences of rainfall, temperature and the ratio of summer to winter rainfall. Harvey’s 

(2014) study confirmed that distinct floristic differences do occur between the wheatbelt and the 

Great Western Woodlands, at least for the salmon gum component, though a degree of overlap 

was apparent, for instance by the presence of a cross-regional community. 
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As a general conclusion, other woodland vegetation that occurs in southwestern WA may be 

distinguished from the WA Wheatbelt Woodland ecological community by one or more of the 

following combination of features: 

 distribution (i.e. woodlands that are not in the region described in this conservation advice 

as being part of the wheatbelt); 

 landscape/climatic factors (i.e. woodlands not associated with flat to undulating landscapes, 

or Yilgarn Craton geology, or that typically receives a mean annual rainfall of more than 

600 mm or less than 300 mm, and does not necessarily show a pattern of higher winter 

rainfall); and 

 woodlands that don’t have the key diagnostic eucalypt species of WA Wheatbelt woodlands 

dominating the tree canopy or that include understorey species considered indicative of 

other woodland types. 

B5. Other levels of protection  

B.5.1. Conservation tenure 

A low proportion of native vegetation in the wheatbelt is protected within formal conservation 

tenure. Estimates collated by WA DPaW (2013) show how much of each vegetation association 

is protected in the conservation estate – data for vegetation associations that correspond to the  

WA Wheatbelt woodlands ecological community are collated in Table B8. The overall 

proportion reserved is low, about 8.1% of the total current extent of the ecological community. 

There is some variability in the extent of protection among vegetation associations. The number 

of component vegetation associations that have more than half their current extent in protected 

lands is very low- only two of the total 45 corresponding associations. The majority of 

component vegetation associations are protected to only a minor extent in reserves: 21 

associations are represented by less than ten percent of their current extent in reserves. Eleven 

associations have no remnants at all that are protected in conservation reserves.  

Protection in the conservation estate is effective for protecting woodland remnants from certain 

threats, such as further clearing, but does not provide protection for all threats. For instance, 

weeds and diseases such as dieback still require management to prevent further spread or 

establishment. Wildfires and changes to climate also continue to impact on reserves. 

B.5.2. Regional Forest Agreements 

A regional forest agreement covers the South West Forest Region of WA (Department of 

Agriculture, 2014). The agreement generally applies to the taller, wetter forests in the far south-

west, south coast and along the Darling Ranges. The region covered falls largely outside, and 

further west of the wheatbelt. There may be slight overlaps, especially to the north and north-

west of Mount Barker, where small patches of the WA Wheatbelt Woodland may occur within 

the broader RFA boundary. However, these are marginal to the main extent of the ecological 

community.  
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Table B5.  The dominant Beard vegetation associations across the wheatbelt, by IBRA subregion. Numbers indicate percentage of each subregion occupied 

by an association. These associations collectively account for 85 percent of total native vegetation extent, as determined by rankings of pre-European extent 

[most to least extensive] for all associations in each subregion. Associations are presented in order of their  dominance across the wheatbelt. Bolded 

associations are those most likely to correspond to the WA Wheatbelt Woodland. 

BEARD VEGETATION ASSOCIATION: NUMBER AND NAME AVW01 AVW02 MAL02 Wheatbelt 

1023 - Medium woodland; York gum, wandoo & salmon gum (E. salmonophloia) 6.11 37.55 1.61 11.75 

519 - Shrublands; mallee scrub, Eucalyptus eremophila   39.27 11.67 

1049 - Medium woodland; wandoo, York gum, salmon gum, morrel & gimlet 8.86 8.53  6.17 

1024 - Shrublands; mallee & casuarina thicket 10.28 2.27  5.47 

142 - Medium woodland; York gum & salmon gum 6.34 7.49  4.81 

352 - Medium woodland; York gum 4.49 11.29  4.69 

1413 - Shrublands; acacia, casuarina & melaleuca thicket 8.38   4.17 

1075 - Shrublands; mallee scrub, Eucalyptus eremophila & black marlock (E. redunca)   12.99 3.90 

8 - Medium woodland; salmon gum & gimlet 5.42   2.95 

2048 - Shrublands; scrub- heath in the Mallee Region   7.88 2.35 

36 - Shrublands; thicket, acacia-casuarina alliance species 4.61   2.23 

551 - Shrublands; Allocasuarina campestris thicket 3.75   1.91 

435 - Shrublands; Acacia neurophylla, A. beauverdiana & A. resinomarginea thicket 3.92   1.90 

141 - Medium woodland; York gum, salmon gum & gimlet 3.84   1.86 

125 - Bare area; salt lakes 2.28  2.05 1.84 

511 - Medium woodland; salmon gum & morrel 1.47  3.51 1.75 

960 - Shrublands; mallee scrub, redwood & black marlock   5.32 1.63 

131 - Mosaic: Medium woodland; salmon gum & gimlet / Shrublands; mallee scrub, redwood & black marlock   2.80 1.34 

945 - Mosaic: Medium woodland; salmon gum /Shrublands; mallee scrub, redwood & black marlock   3.55 1.31 

437 - Shrublands; Mixed acacia thicket on sandplain 2.68   1.29 

1200 - Mosaic: Medium woodland; salmon gum & morrel / Shrublands ; mallee scrub Eucalyptus eremophila & 

black marlock (E. redunca) 

  4.06 1.20 

1057 - Mosaic: Shrublands; Medium woodland; salmon gum & gimlet / York gum & Eucalyptus sheathiana mallee 

scrub 

2.23   1.08 

7 - Medium woodland; York gum (E. loxophleba) & wandoo  4.81  1.07 

684 - Mosaic: Shrublands; jam scrub with scattered York gum in the valleys Allocasuarina campestris thicket 2.09   1.06 
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BEARD VEGETATION ASSOCIATION: NUMBER AND NAME AVW01 AVW02 MAL02 Wheatbelt 

955 - Mosaic: Shrublands; scrub-heath (SE Avon)/ Shrublands; Allocasuarina campestris thicket 1.30   1.03 

1055 - Shrublands; York gum & Eucalyptus sheathiana mallee scrub 2.09   1.01 

676 - Succulent steppe; samphire 1.91   0.94 

697 - Shrublands; scrub- heath on lateritic sandplain in the southern Geraldton Sandplain  3.30  0.78 

631 - Succulent steppe with woodland and thicket; York gum over Melaleuca thyoides & samphire 1.41   0.77 

694 - Shrublands; scrub- heath on yellow sandplain banksia- xylomelum alliance in the Geraldton Sandplain & Avon-

Wheatbelt Regions 

1.22 3.16   

1092 - Medium woodland; wandoo, York gum & morrel  2.57   

967 - Medium woodland; wandoo & yate  2.54   

1085 - Medium woodland; wandoo & blue mallet (E. gardneri)  1.73   

516 - Shrublands; mallee scrub, black marlock   1.69  

1094 - Mosaic: Medium woodland; York gum & salmon gum / Shrublands; mallee scrub Eucalyptus eremophila & 

black marlock 

  1.63  

354 - Shrublands; jam and Acacia rostellifera (+hakea) scrub with scattered York gum 1.40    

TOTAL % – dominant wheatbelt eucalypt woodland associations 38.76 76.51 17.16 39.98 

TOTAL % - dominant mallee and non-eucalypt associations 47.32 8.73 69.20 43.95 

TOTAL % – all wheatbelt eucalypt woodland associations* 42.20 81.48 21.04 44.60 

Source: DPaW (2013).  

* Includes component vegetation associations that are dominant plus those that are not dominant in the region. 
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Table B6.  The dominant Beard vegetation associations in the Jarrah Forest and Esperance Plains IBRA bioregion, to the west and south of the wheatbelt. 

Numbers indicate percentage of each subregion occupied by an association. These associations collectively account for 85 percent of total native vegetation 

extent, as determined by rankings of pre-European extent [most to least extensive] for all associations in each subregion. Bolded associations are part of 

the WA Wheatbelt Woodland. 

BEARD VEGETATION ASSOCIATION: NUMBER AND NAME JAF01 JAF02 ESP01 

3 - Medium forest; jarrah-marri 47.83 56.85  

4 - Medium woodland; marri & wandoo 32.35 15.66  

14 - Low forest; jarrah  3.39  

27 - Low woodland; paperbark (Melaleuca sp.)  1.91  

47 - Shrublands; tallerack mallee-heath   34.79 

516 - Shrublands; mallee scrub, black marlock   13.95 

519 - Shrublands; mallee scrub, Eucalyptus eremophila   4.39 

691 - Shrublands; Dryandra quercifolia [now known as Banksia reticulata] & Eucalyptus spp. thicket   2.26 

938 - Medium woodland; York gum & yate   2.59 

940 - Mosaic: Shrublands; mallee scrub, black marlock /Shrublands ; tallerack mallee-heath   16.60 

968 - Medium woodland; jarrah, marri & wandoo 3.79 2.64  

978 - Low forest; jarrah, Eucalyptus staeri & Allocasuarina fraseriana  2.03  

980 - Shrublands; jarrah mallee-heath   10.21 

986 - Shrublands; mallee-heath (Stirling Range)   1.89 

992 - Medium forest; jarrah & wandoo (E. wandoo)  4.17  

3003 - Medium forest; jarrah & marri on laterite with wandoo in valleys, sandy swamps with tea-tree and banksia 3.50   

TOTAL % – dominant wheatbelt eucalypt woodland associations 0 0 2.59 

TOTAL % - dominant other eucalypt associations 87.47 84.74 10.21 

TOTAL % - dominant mallee and non-eucalypt associations 0 1.91 73.88 

TOTAL % – all wheatbelt eucalypt woodland associations 6.13 0.85 5.70 
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Table B7.  The dominant Beard vegetation associations in the Coolgardie – Southern Cross and Eastern Mallee IBRA regions, east of the wheatbelt. Numbers indicate 

percentage of each subregion occupied by an association. These associations collectively account for 85 percent of total native vegetation extent, as determined by 

rankings of pre-European extent [most to least extensive] for all associations in each subregion. Bolded associations indicate associations that correspond to the WA 

Wheatbelt Woodland that also extend substantially  into the Great Western Woodland. 

BEARD VEGETATION ASSOCIATION: NUMBER AND NAME COO02 MAL01 

125 - Bare area; salt lakes 3.87  

128 - Bare areas; rock outcrops 2.60  

141 - Medium woodland; York gum, salmon gum & gimlet 14.69  

435 - Shrublands; Acacia neurophylla, A. beauverdiana & A. resinomarginea thicket 12.18  

437 - Shrublands; Mixed acacia thicket on sandplain 5.20  

482 - Medium woodland; merrit & red mallee  9.89 

486 - Mosaic: Medium woodland; salmon gum & red mallee / Shrublands; mallee scrub Eucalyptus eremophila  8.42 

511 - Medium woodland; salmon gum & morrel 7.73  

512 - Shrublands; mallee scrub, Eucalyptus eremophila & Forrest's marlock (E. forrestiana)  6.93 

514 - Shrublands; mallee scrub, white mallee (Eucalyptus cooperiana)  4.21 

515 - Shrublands; mallee scrub, blue mallee (Eucalyptus socialis)  10.84 

516 - Shrublands; mallee scrub, black marlock  6.47 

518 - Mosaic: Medium woodland; merrit & coral gum /Shrublands; mallee scrub Eucalyptus eremophila  19.20 

519 - Shrublands; mallee scrub, Eucalyptus eremophila  15.72 

522 - Medium woodland; redwood (E. transcontinentalis) & merrit (E. flocktoniae) 7.99  

936 - Medium woodland; salmon gum 4.59  

1063 - Medium- Low woodland; York gum & cypress pine (Callitris columellaris) 2.84  

1068 - Medium woodland; salmon gum, morrel, gimlet & Eucalyptus sheathiana 3.23  

1148 - Shrublands; scrub-heath in the Coolgardie Region 4.24  

1413 - Shrublands; acacia, casuarina & melaleuca thicket 15.86  

1516 - Shrublands; mallee scrub, black marlock & Forrest's marlock  3.68 

TOTAL % – dominant wheatbelt eucalypt woodland associations 25.65 0 

TOTAL % - dominant other eucalypt associations 15.42 37.51 

TOTAL % - dominant mallee and non-eucalypt associations 43.95 47.85 

TOTAL % – all wheatbelt eucalypt woodland associations 28.86 0.46 
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B6. Indigenous knowledge 

The country of the Nyungar
1
 Aboriginal people covers much of the region where the WA 

Wheatbelt Woodland ecological community occurs. There were about fourteen major groups of 

Nyungar people. Each group identified with a particular tract of budjar (country) and were made 

up of moort (family groups) (Wheatbelt NRM, undated a).  Kaartdijin (knowledge) was strongly 

valued and passed down by elders and moort. 

The Nyungar people understood and managed their natural landscapes sustainably for more 40 

000 years (McQuoid, 2014; Wheatbelt NRM, undated a). Karl (fire) was a key tool used to 

manage the country and ensure a long-term supply of the plant and animal resources on which 

they relied. A wide variety of food resources were available in the south west, and some 

information about what they were and how they were used was collected by Meagher (1974). 

Nyungar people recognised that the southwest country has a cycle of six seasons (Table B9), 

based on weather and the responses of native plants and animals. They would migrate between 

coastal and inland areas depending on where and when resources were available and plentiful 

during each season. 

Woodlands were important to the Nyungar as a source of food and other resources. Certain 

woodland tree species may have been deliberately spread for this purpose. For instance, E. 

occidentalis (swamp yate) woodlands occur along watercourses and swamps, and offer a 

particularly  rich supply of food and shelter (McQuoid, 2014). Their disconnected occurrence in 

the landscape suggests a possibility that yate seeds may have been deliberately spread to 

establish new woodland sites. 

Although eucalypt woodlands do not occur on granite outcrops, these rocks were important to 

Nyungar. Outcrops served as vantage points to observe the landscape or weather (McQuoid, 

2014). Gnamma (rock holes that fill with rain water) were essential sources of water scattered 

across the landscape and considered sacred (Wheatbelt NRM, undated b). Gnamma also attracted 

animals such as kangaroos, ducks and lizards that were hunted. Eucalypt woodlands can occur 

around the base of granite outcrops, particularly York gum and jam, grading into sheoak 

woodlands closer to the rocks. 

Information and resources about kaartdijin Nyungar is available from the Kaartdijn Noongar – 

Sharing Noongar Knowledge / Sharing Noongar Culture website (South West Aboriginal Land 

& Sea Council, 2010-12). 

The countries of other Indigenous groups may overlap into the eastern edges of the wheatbelt 

region. For instance, the eastern and southern part of the Great Western Woodlands is country 

for the Ngadju people. The fire knowledge of the Ngadju (Ngadju kala), including their 

management of woodlands is documented in detail by Prober et al. (2013). 

 

                                                 
1
 Nyungar language, like all traditional languages in Australia is an oral language. There are several dialects and 

different ways to spell words, e.g. Noongar, Nyungar, Nyoongar, Noongah. Throughout this advice, we have 

adopted the spelling recommended in the language guide prepared by Wheatbelt NRM (undated) , and we 

respectfully include all people in the South-West. 
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Table B8. Estimated area and proportion of the WA wheatbelt woodland ecological community that was formally protected in conservation tenure in 

2013. Data are presented for each Beard vegetation association identified as a component of the national ecological community. 

Association no. Beard Vegetation Association name Extent in wheatbelt 

(2013, ha)  

Reserved
1
 in 

wheatbelt (2013, ha) 

Reserved in 

wheatbelt (%) 

5 Medium woodland; wandoo & powderbark (E. accedens) 24,372.8 8,119.1 33.31 

7 Medium woodland; York gum (E. loxophleba) & wandoo 24,019.8 391.2 1.63 

8 Medium woodland; salmon gum & gimlet 54,903.8 4,481.0 8.16 

13 Medium open woodland; wandoo 217.9 150.6 69.12 

131 Mosaic: Medium woodland; salmon gum & gimlet / Shrublands; mallee scrub, redwood & black 

marlock 

14,886.9 1,339.2 9.00 

141 Medium woodland; York gum, salmon gum & gimlet 77,365.1 1,134.1 1.47 

142 Medium woodland; York gum & salmon gum 82,268.4 2,571.7 3.13 

145 Mosaic: Medium woodland; York gum & salmon gum / Shrublands; thicket, acacia-casuarina-

melaleuca alliance 

495.2 0.0 0.00 

352 Medium woodland; York gum 117,412.6 2,546.9 2.17 

494 Medium woodland; salmon gum mixed with merrit & desert bloodwood (Eucalyptus sp.) 2,574.6 2,523.7 98.02 

511 Medium woodland; salmon gum & morrel 85,457.3 15,332.7 17.94 

536 Medium woodland; morrel & rough fruited mallee (E. corrugata) 3,970.0 1,277.5 32.18 

686 Medium woodland; York gum & red mallee 4,156.8 501.1 12.05 

931 Medium woodland; yate 3,640.6 269.2 7.39 

938 Medium woodland; York gum & yate 6,519.3 68.3 1.05 

939 Succulent steppe with woodland; York gum, sparse tea-tree scrub & samphire 12.2 0.0 0.00 

941 Mosaic: Medium woodland; salmon gum & morrel/Shrublands; mallee scrub, redwood 6,489.3 2,613.7 40.28 

945 Mosaic: Medium woodland; salmon gum / Shrublands; mallee scrub, redwood & black marlock 32,676.2 3,912.3 11.97 

946 Medium woodland; wandoo 12,611.1 1,503.6 11.92 

947 Medium woodland; powderbark & mallet 11,787.4 2,393.7 20.31 

948 Medium woodland; York gum & river gum 442.9 6.6 1.50 

962 Medium woodland; mallet (E. astringens) 5.5 0.0 0.00 

963 Medium woodland; yate & paperbark (Melaleuca spp.) 2,217.2 406.8 18.35 
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Association no. Beard Vegetation Association name Extent in wheatbelt 

(2013, ha)  

Reserved
1
 in 

wheatbelt (2013, ha) 

Reserved in 

wheatbelt (%) 

967 Medium woodland; wandoo & yate 16,252.8 333.1 2.05 

974 Medium woodland; York gum, salmon gum & morrel 866.0 0.0 0.00 

981 Medium woodland; wandoo, York gum & yate 1,320.7 0.0 0.00 

993 Medium woodland; York gum & Allocasuarina huegeliana 791.9 0.0 0.00 

1023 Medium woodland; York gum, wandoo & salmon gum (E. salmonophloia) 174,646.2 12,288.8 7.04 

1025 Mosaic: Medium woodland; York gum, salmon gum & morrel / Succulent steppe; saltbush & 

samphire 

1,104.0 0.0 0.00 

1044 Mosaic: Medium woodland; York gum & salmon gum / Shrublands; Melaleuca thyioides thicket 21.6 0.0 0.00 

1049 Medium woodland; wandoo, York gum, salmon gum, morrel & gimlet 56,843.2 3,269.8 5.75 

1057 Mosaic: Shrublands; Medium woodland; salmon gum & gimlet / York gum & Eucalyptus sheathiana 

mallee scrub 

17,637.4 2,844.0 16.12 

1059 Mosaic: Medium woodland; salmon gum & gimlet/Shrublands; mallee Eucalyptus longicornis & E. 

sheathiana scrub 

10.0 0.0 0.00 

1065 Mosaic: Shrublands; Medium woodland; wandoo & gimlet / York gum & Eucalyptus sheathiana 

mallee scrub 

434.5 377.5 86.88 

1067 Medium woodland; salmon gum, morrel, gimlet & rough fruited mallee 4,174.8 1.7 0.04 

1068 Medium woodland; salmon gum, morrel, gimlet & Eucalyptus sheathiana 37,283.5 2,607.1 6.99 

1073 Medium woodland; wandoo & mallet 6,226.0 535.9 8.61 

1085 Medium woodland; wandoo & blue mallet (E.  gardneri) 7,942.4 16.3 0.20 

1087 Medium woodland; wandoo, morrel & blue mallet 256.8 19.9 7.73 

1088 Medium woodland; mallet & blue mallet 145.2 0.0 0.00 

1092 Medium woodland; wandoo, York gum & morrel 8,231.4 143.9 1.75 

1094 Mosaic: Medium woodland; York gum & salmon gum / Shrublands; mallee scrub Eucalyptus 

eremophila & black marlock 

6,742.4 95.5 1.42 

1095 Medium woodland; York gum, yate & salmon gum 529.4 0.0 0.00 

1200 Mosaic: Medium woodland; salmon gum & morrel / Shrublands ; mallee scrub Eucalyptus 

eremophila & black marlock (E. redunca) 

21,912.3 1,671.2 7.63 

1967 Medium woodland; wandoo, yate & river gum 7,594.2 279.5 3.68 

TOTAL  939,469.6 76,026.8 8.09 
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Source: WA DPaW (2013). The data refers to extent determined in 2013 and the area of each vegetation association that occurs within the IBRA bioregions identified in this 

conservation advice as part of the wheatbelt region (see sections 1b and 1e for more detail). 

1  
Refers to current extent that is listed in the WA Department of Parks and Wildlife-managed lands and waters dataset as Crown reserves having an IUCN category of I – IV. The IUCN 

Protected Areas Management categories refer to lands designated as nature reserve, wilderness area, national park, national monument or habitat/species management area. 

 

 

 

Table B9. Nyungar calendar of six seasons for south west WA.  

The timing of the six Nyungar seasons with respect to European months and seasons is approximate. Their timing varies, depending on how nature is 

responding. A season may be longer or shorter for any given year. 

Birak 

Season of the Young 
Bunuru 

Season of Adolescence 
Djeran 

Season of Adulthood 
Makuru 

Fertility season 
Djilba 

Season of Conception 
Kambarang 

Season of Birth 

December January February March April May June July August September October November 

Summer Autumn Winter Spring 

Dry and hot; longest days. 

Dry easterly winds in the 

daytime; sea breezes in the 

afternoon.  

Nectar and gum produced by 

many plants, especially 

woodland eucalypts. Time of 

nectar-feeding birds, insects 

and honey possums .  

Time to burn the country in 

mosaic patterns for fuel 

reduction, grazing pastures or 

to aid mobility across the 

country. 

Hottest time of the year; 

long days and warm nights. 

Hot dry easterly and north 

winds. Little to no rain. 

Strong afternoon sea breezes 

close to the coast.  

Flowering of wattles, 

Banksia and woodland 

eucalypts. 

Cooler weather begins, days 

start to get shorter.  Rain is 

infrequent. Winds are 

generally lighter from the 

south east or south west.  

Flying ants appear. Native 

fruits begin to appear. 

Woodland eucalypts, 

mallees and melaleucas in 

flower  

Traditional time for 

collecting bulbs and tubers 

for food.   

Wettest time of the year. 

Shortest  days. Westerly gales 

and storms bring rain. Frosts.  

Animals begin to pair up for 

breeding next season.  

Dianella revoluta (blueberry 

lily) and Patersonia 

occidentalis (purple flags) 

start to flower.  

Some very cold but clear 

days mixed with warmer 

rainy and windy days.  

Flowering begins in 

kwongkan shrubs. At the 

end of season, balgas (grass 

trees) flower stalks emerge.  

Many woodland birds 

nesting including koolbardi 

(magpie), djili djili (willie 

wagtail) and Chuck-a-luck 

(wattlebirds).  

Increasing dry periods and 

warming trend with fewer cold 

fronts.  

Kwongkan and mallee 

shrublands in prolific flower.  

Reptiles begin to get very 

active. 

Sources: BoM (2014b); McQuoid (2014).  
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APPENDIX C:  DESCRIPTION OF KEY THREATS. 

This appendix provides relevant information about known and potential threats to the WA 

Wheatbelt Woodland ecological community. This information helps to explain why this ecological 

community merits listing as threatened and supports the detailed assessment against criteria at 

Appendix D. Useful summary information about the key threats and stressors for the WA Wheatbelt 

Woodland ecological community is given in Prober and Smith (2009) and Wheatbelt NRM (2014a 

[Reviews on: Brief History of the Avon River Basin; and Biodiversity]). 

 

 

 

View from Mt O’Brien across Lake Hind. Much of the wheatbelt is now cleared of native vegetation.  

Photo credit: Matt White. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Impacts of salinity  near Moora in the northern wheatbelt. 

Photo credit: Dragi Markovic. 
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C1. Land clearing and impacts associated with fragmentation  

Clearing reduces the extent and quality of the ecological community. Where vegetation is totally 

removed, e.g. for the purposes of intensive agriculture, infrastructure or development, this results 

in a net loss of extent. However, clearing may be limited to some vegetation layers, for instance 

only trees or only the understorey leaving trees as a shelterbelt, and this could be regarded as 

either a decline in quality or decline in extent depending on how it disrupts the persistence of a 

patch. The loss of one or more vegetation layers leads to a loss of biological diversity, reduction 

in the availability and diversity of habitats, and reduced resources available to species. Extensive 

clearing in the wheatbelt has led to the extinction of at least 11 vascular plant species in the area 

(Prober and Smith, 2009) plus the regional extinction of more than 20 mammal species in the 

Avon Wheatbelt or Mallee bioregions (Burbidge et al., 2008). Many more species of plants and 

animals are recognised as threatened. 

Figure C1. Altered natural landscapes associated with rural lands, defined by the extent of 

habitat destruction and amount of native habitat remaining.  

 

Source: Figure by S. McIntyre, redrawn from McIvor & McIntyre (2002). 
Although the focus of the source was on grassy systems, the concept can apply to other natural systems in 

landscapes modified by intensive agriculture, for instance the WA Wheatbelt Woodlands. 

 

Intensive clearing has an immediate impact through vegetation loss but also has ongoing, longer-

term impacts through landscape change (Prober and Smith, 2009). Natural remnants become 

fragmented into increasingly smaller and isolated remnants (Figure C1). Connectivity between 

patches of intact native vegetation (both the ecological community and other vegetation types) is 

an important determinant of habitat quality at the landscape scale for native flora and fauna as 

well as for overall condition and persistence of the ecological community. Fragmentation results 

in reduced connectivity which can impede movement and dispersal of plants and animals, 

especially where areas of modified, unsuitable habitat may separate fragments. Patches in 

fragmented landscapes also have greater levels of ‘edge effects’ than larger, more connected 

patches due the greater patch edge to area ratio. In narrow remnants, where the edge to area ratio 

is larger, it is easier for disturbances to invade relatively further into patches and impact on the 

‘core’ of the patch.  
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A brief history of agriculture and development in the Avon River Basin, comprising the bulk of 

the wheatbelt region south of Dalwallinu, is summarised by O’Connor et al. (2004) and 

Wheatbelt NRM (2014a [Review on A Brief History of the Avon River Basin]). The wheatbelt 

region was settled by Europeans from 1831. Extensive land clearing to establish farms first 

occurred during the 1920s following a group settlement scheme: wheat production (and 

associated land clearing) more than doubled between 1924 and 1929. There was little expansion 

of agriculture during the 1930s through to the end of World War 2 due to a combination of 

economic depression, drought and a run of poor cropping seasons. However, land clearing 

markedly increased after 1950 with the advent of new agricultural technology, including 

artificial fertilisers, that resulted in a rural boom. More than half of all land developed for 

agriculture in the wheatbelt was cleared between 1945 and 1982 (Bradshaw, 2012).  

Consequently, there has been an extensive decline in vegetation extent across the wheatbelt, 

estimated at about 71.6 percent for all vegetation types (Table C1). The Avon Wheatbelt 

bioregion, which represents the core landscape of the WA wheatbelt, is now one of the most 

heavily modified bioregions in Australia, with a total vegetation loss of over 85%. The pattern of 

clearing varies with local government area, showing vegetation declines between 37.2 percent to 

93.5 percent (Table C1). Data specific for eucalypt woodlands  shows that local government 

areas in the central wheatbelt generally are most heavily cleared while those on the edges of the 

wheatbelt that extend considerably across the clearing line into the uncleared Great Western 

Woodlands have lower rates of woodland decline (Figure C2). 

Clearing controls were introduced during the 1980s in recognition that clearing and rising 

salinity contribute to loss of productivity as well as environmental degradation. Clearing still 

occurs but to a lower degree than for preceding decades. Degradation of isolated patches due to 

fragmentation impacts, weed invasion and other disturbances remains an ongoing problem. With 

respect to the landscape alteration shown in Figure C1, the most heavily cleared areas, e.g. the 

central wheatbelt, would be characterised as Relictual and much of the remainder as a 

Fragmented landscape. The margins of the wheatbelt approaches a Variegated pattern, especially 

in the east where it overlaps with the clearing line and larger areas of intact vegetation intrude 

into the bioregion. 

There are recent developments that point to a potential for clearing to increase. Amendments 

to the clearing provisions in the WA Environmental Protection Act 1986 came into effect in 

December 2013 that allowed the total area for prescribed limited clearing to increase from one 

hectare to five hectares per financial year, per property (WA DER, 2015b). Prescribed limited 

clearing refers to clearing for the purposes of: constructing a building, firewood, provision or 

maintenance of fences, fencelines and farm materials, woodwork, vehicular and walking 

tracks, and removing isolated trees. In the context of this assessment, some of the areas 

approved for clearing would likely involve degraded sites or routine actions exempt under the 

EPBC Act due to continuing use provisions.  
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Table C1. Extent and decline of total native vegetation within local government areas that 

occur in the WA wheatbelt. 

Local Government Area Pre-European 

extent (ha) 

2013 extent 

(ha) 

Decline (%) 

Wongan-Ballidu 336 569.44 22 046.56 93.45 

Cunderdin 186 218.00 12 208.17 93.44 

Dowerin 186 267.95 13 837.17 92.57 

Wyalcatchem 159 509.70 13 203.02 91.72 

Tammin 110 138.37 9 255.81 91.60 

Corrigin 268 132.21 23 145.77 91.37 

Bruce Rock 272 525.74 24 385.86 91.05 

Kellerberrin 191 564.06 17 832.66 90.69 

Quairading 201 690.39 18 906.60 90.63 

Narrambeen 383 168.89 38 907.66 89.85 

Mingenew 193 480.42 21 770.66 88.75 

Wickepin 203 946.25 24 490.40 87.99 

Trayning 165 120.43 20 323.77 87.69 

Dumbleyung 254 068.63 33 205.63 86.93 

Merredin 329 348.62 43 372.25 86.83 

Koorda 283 081.92 40 504.17 85.69 

Wagin 194 618.59 28 926.55 85.14 

Broomehill-Tambellup 260 966.48 41 193.89 84.21 

Moora 376 192.20 59 423.65 84.20 

Kulin 471 889.56 76 041.07 83.89 

Goomalling 183 541.83 29 680.05 83.83 

Katanning 151 805.65 25 009.42 83.53 

Pingelly 129 442.95 22 282.19 82.79 

Nungarin 116 220.44 21 725.59 81.31 

Woodanilling 112 895.56 21 697.96 80.78 

Narrogin 163 130.11 32 181.31 80.27 

Brookton 160 142.72 33 773.51 78.91 

Gnowangerup 426 394.69 92 609.64 78.28 

Cuballing 119 533.70 26 596.15 77.75 

Three Springs 265 741.26 59 190.59 77.73 

Dalwallinu 722 663.13 167 910.29 76.77 

Kojonup 293 098.78 68 509.27 76.63 

Northam 143 125.04 33 908.45 76.31 

West Arthur 283 182.02 87 449.89 69.12 

Kent 562 455.04 178 193.91 68.32 

Morawa 351 033.33 111 973.50 68.10 

Williams 230 471.73 80 182.76 65.21 

Mukinbudin 343 079.61 120 805.16 64.79 

Beverley 236 906.86 84 571.44 64.30 

York 213 260.36 76 160.16 64.29 

Cranbrook 327 505.90 123 089.46 62.42 

Lake Grace 1 188 457.44 454 736.43 61.74 

Westonia 331 937.65 130 984.50 60.54 
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Local Government Area Pre-European 

extent (ha) 

2013 extent 

(ha) 

Decline (%) 

Kondinin 741 936.29 398 044.06 46.35 

Perenjori 830 113.09 468 848.19 43.52 

Mount Marshall 1 018 424.34 639,699.61 37.19 

TOTAL 14 674 997.40 4 172 794.81 71.57 

Source: WA DPaW (2013) 

 

Figure C2. Pattern of clearing for eucalypt woodlands across the WA wheatbelt. Clearing is 

based on data for local government areas (LGAs) present in the WA wheatbelt, either 

entirely or in part. The darker the shading, the higher the extent of woodland clearing. 

 

 

Source: Data collated by DPaW (2013). Map prepared by the Environmental Resources Information Network, 

Department of the Environment, Australian Government, 2014. 

 

Of more serious concern are the implications of closing 500 kilometres of Tier 3 railway 

freight lines in the wheatbelt on 30 June 2014 (Economics and Industry Standing 

Committee, 2014; Garnett, 2014). The rail lines were responsible for bulk freight of the 

wheat crop from the wheatbelt to port until 2014. Closure of the rail freight has led to a 

substantial increase in road transport by heavy machinery. This will require substantial 

upgrade and widening of existing roads. While the case for closure was based on economic 
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reasons, there are costs to this change in freight, the most serious of which is the human cost 

of road fatalities and serious injuries: the wheatbelt region has the highest road toll in WA, 

with 180 people killed or seriously injured in 2013. There are concerns increased traffic of 

heavy machinery will deteriorate the conditon of roads, making them even more dangerous, 

and costly to maintain. There also may be environmental costs. Upgrading and possibly 

widening the wheatbelt roads will impact upon native vegetation along road reserves, as 

they need to be cleared to meet safety concerns. Roadside verges represent a key tenure 

where native vegetation remains relatively intact and where benchmark sites are retained 

(Richardson et al., 2007). No quantitative data are currently available that show changes in 

clearing of roadside verges since rail freight ceased.   

C2. Land management practices (fertiliser addition and grazing by livestock)  

The sandy soils of the WA wheatbelt are low in nutrients, especially phosphorus. Native plants 

have adapted to cope with poor soil fertility (Prober and Smith, 2009). Banksias, grevilleas and 

related plants have developed special ‘proteoid’ root systems while the roots of other plants, for 

instance eucalypts, develop symbiotic associations with fungi, known as mycorrhizas, that help 

plants accumulate phosphorus.  

Many native species are sensitive to elevated soil nutrients. Elevated soil nutrients arise by 

application of artificial fertilisers to crops and pastures, some of which may drift into nearby 

remnants of native vegetation by wind or runoff from the soil surface. This may lead to the 

decline and death of sensitive native species. Conversely, many exotic weeds cope well with 

higher levels of soil fertility and thrive. It leads to situations where weeds competitively exclude 

native species, so that the understorey of a patch effectively becomes replaced by exotic species 

over time. The problem can persist even after paddocks have been abandoned for agriculture, 

because regeneration of native plants may be impeded until such time as elevated soil nutrients 

have sufficiently leached out. 

Grazing by livestock can adversely affect ecosystems in a variety of ways. However, there are 

three key impacts that limit biodiversity and can persist after grazing has ceased (Prober and 

Smith, 2009). These are:  

 Nutrient enrichment of topsoils. This occurs through deposits of livestock dung within 

native vegetation remnants and adds to any nutrient enrichment problems that occur due to 

fertilisers, discussed above. 

 Spread of weeds into patches. Again, this is often mediated through livestock dung but can 

also occur when seeds contaminate the hair and/or hooves. This mode of spread can be more 

pervasive than passive dispersal of weeds from the edges of a patch. Cattle and sheep can 

wander extensively throughout remnants, if they are unfenced, so can spread weed seeds 

deep into patches.   

 Degradation of soil physical properties. Trampling and grazing by hard-hoofed mammals 

leads to compaction of the topsoil, reduced infiltration of water deeper into the soil profile, 

greater topsoil erosion, and less accumulation of litter and development of soil crust. 

Grazing also reduces understorey diversity and cover by selectively removing the more 

palatable species. In so doing, gaps in vegetation cover are formed that allow weeds to 

colonise and expand into sites. Selective browsing also can prevent recruitment of trees and 

shrubs due to the softer, more nutritious foliage of regenerating plants. 

Such adverse impacts of grazing in WA Wheatbelt Woodlands have been documented (e.g. 

Yates et al. (2000) for salmon gum woodlands; Prober et al. (2011) for York gum – jam 

woodlands). Comparisons of grazed versus ungrazed/lightly grazed sites and fenced versus 

unfenced woodland sites indicated that simply ceasing grazing is insufficient, on its own, to 

promote the recovery of formerly grazed sites (Yates et al., 2000; Prober et al., 2011). This is 

because the key impacts, as noted above, can persist long after grazing stops and additional 

actions are needed to remedy them. For instance: adopting integrated weed management 
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techniques to reduce the cover and further spread of exotic species; and planting palatable or 

juvenile native species that were lost by grazing. 

In some circumstances, however, an appropriate grazing regime could be used as a management 

tool to manage certain threats. An example is short-term ‘crash’ grazing during a particular 

season to reduce weed infestations by removing weed biomass and/or propagules, and relatively 

low impact to native species. This approach may be better suited to certain sites, e.g. where a 

significant weed threat is present and the responses of weed and native plants to grazing are 

reasonably well known, as is the case with grassy eucalypt woodlands in the eastern states. The 

application of grazing management would need to carefully consider its suitability in the context 

of the much higher native diversity, and different suite of weed species present in the wheatbelt 

woodlands.  

Road maintenance activities also may result in loss and degradation of the ecological 

community. Invasive plants and plant pathogens may be spread into roadside remnants during 

grading or other maintenance activities, such as construction of cut-off drains (Shedley, 2007). 

C3. Invasive flora (weeds) 

Invasive plants are widespread in fragmented to relictual landscapes that have been highly 

modified, and where nutrient enrichment of soils and frequent disturbance encourages the 

establishment of weeds over native vegetation. Established weeds compete with  native plants, 

affecting their recruitment and survival, and can also increase flammability of the vegetation, 

diminish the habitat quality for native fauna, and interfere with the engineering structure of 

roads, where they invade verges (RCC, 2014 [Technical report for the Shire of Williams 2014]). 

Once established, weeds become a long-term and potentially costly management issue. 

Numerous weed species have established across south-western WA. RCC (2012) note 59 species 

on their environmental roadside weeds list, including several species known to be seriously 

invasive as Weeds of National Significance, e.g. brooms (Genista spp.), African boxthorn 

(Lycium ferocissimum) and asparagus/bridal creepers (Asparagus spp.) (Table C1). RCC (2014;  

Technical reports for the Shires of Moora and Williams both 2014]) identified totals of 96 and 56 

weed species to be present, respectively, in each shire.  

Roadside vegetation surveys also indicate the extent to which weeds have established across the 

wheatbelt. The most recent surveys in the wheatbelt were undertaken between 2011 and 2014 for 

the  local government areas of Merredin, Moora, Williams and Woodanalling (RCC, 2014). Data 

collated for all four shires showed that 54% of the total length of road verges had a low (<30%) 

cover of weeds, about 30% had a moderate (30-70%) weed cover, while 16% had a high (>70%) 

weed cover. This confirms that a substantial proportion of roadside native vegetation has been 

impacted by weed invasion to a moderate or high extent. 

The established weeds in the wheatbelt cover a range of life-forms from trees to grasses, herbs 

and bulb-forming plants. The suite of weeds that presently represent the most pervasive problem 

are annual species (Prober and Smith, 2009). These are known to limit the recruitment of native 

trees and herbs in woodlands of the wheatbelt. Their presence also influences ecological 

processes such as soil nutrient dynamics and fire regimes. However, some perennial weeds, for 

instance African lovegrass (Eragrostis curvula) and bridal creeper (Asparagus asparagoides) are 

becoming, or have the potential to become, increasingly problematic invaders of native 

vegetation remnants of the wheatbelt. A list of environmental weeds known to occur in the 

wheatbelt is provided in Table A4 of Appendix A. 

C4. Pest animals 

Several species of invasive animals have established in the wheatbelt region and impact upon 

native vegetation and fauna (Prober and Smith, 2009; Wheatbelt NRM, 2014a [Review on 

Biodiversity]). Feral cats (Felis catus), wild dogs (Canis familiaris) and the European fox 
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(Vulpes vulpes) are key predators that prey upon ground-dwelling native fauna. They have 

contributed to the decline of smaller native mammals, such as Bettongia pencillata (woylie) and 

Myrmecobius fasciatus (numbat), that were formerly more common across the wheatbelt and 

likely had important ecological roles in promoting the turnover of soil and infiltration of water 

through their digging activities (Garkaklis et al., 1998; Fleming et al., 2014). Declines in small 

native mammal populations linked to fox predation were apparent by the 1930s (Abbott, 2001; 

Wheatbelt NRM, 2014a [Review on Biodiversity]) while cats were introduced into WA from the 

1840s, spreading into the more arid regions by the 1890s (Short et al., 2005). There have been 

documented declines and extinctions since then for a wide range of mammals in the Avon 

Wheatbelt and Mallee bioregions: almost half the indigenous mammal taxa in each bioegion are 

now regarded to be in severe decline or extinct from those areas (Burbidge et al., 2008). These 

declines and extinctions are attributable to a range of factors including predation by feral animals 

exacerbated by habitat loss.  

The European rabbit (Oryctolagus cuniculus) causes direct loss of plant species, and indirect loss 

of native plant and animal species through changes to soil structure and nutrient dynamics by 

their digging, burrowing and grazing activities. The construction of rabbit-proof fences in south-

western WA between 1901-1907  failed to prevent the spread of rabbits and they appeared in 

plague proportions through the wheatbelt in the early 20
th

 century (Prober and Smith, 2009). The 

introduced house mouse (Mus musculus) also commonly occurs throughout the wheatbelt though 

its impacts to native species in WA have been poorly documented (Prober and Smith, 2009). 

Feral pigs (Sus scrofa) also occur in parts of the wheatbelt. Their activities can impact 

adversely upon both agricultural lands and the natural environment, for instance through 

competition with livestock, damaging property and crops, trampling and browsing native 

vegetation, destroying soil structure through their diggings, fouling watercourses, and 

facilitating the spread of weeds and diseases (Pestsmart, 2011).  

Native animals may also be regarded as pest animals under some circumstances. Population 

imbalances could lead to temporarily large numbers of kangaroos that exert heavy grazing 

pressure within small, fragmented remnants of native vegetation. 

C5. Altered hydrological regimes, including salinity and waterlogging  

Altered hydrological regimes generally refers to landscape changes that shift the availability, 

flows and quality of water away from natural patterns. Extensive clearing of perennial deep-

rooted native vegetation and its replacement by shallow-rooted crops results in water tables 

rising closer to the surface. This has two key impacts (Davis and Braimbridge, 2005). The first 

impact is an increase in the area of waterlogged land accompanied by increased runoff from the 

soil surface. This particularly affects lower-lying areas, notably the depressions and valley floors 

often occupied by eucalypt woodlands. Vegetation that is unable to tolerate the wetter conditions 

becomes replaced, leading to changes and losses of biodiversity. Increased runoff can lead to the 

development of defined streamlines where depressions or no defined water courses were 

formerly present.  

The second impact occurs when salts brought up with the rising water are deposited in the upper 

soil layers and surface as the water evaporates. This process, known as secondary or dryland 

salinity, represents a key hydrological change (Cramer and Hobbs, 2002; ABS, 2003; Hatton et 

al., 2003). These salts normally reside deeper in the soil profile and were maintained there by 

deep-rooted native vegetation that draw on the water table and keep it low. 

In addition to elevated salt levels, the groundwater in parts of the wheatbelt also may be very 

acidic, with pH of 3 to 4, and may also contain high levels of trace metals in dissolved form, for  

instance lead, copper and zinc (Degens and Shand, 2009). High acidity allows metals to be 

leached from minerals in the soil into the groundwater.  



DRAFT 
 

Approved Conservation Advice - Appendices  A52 

Parts of the wheatbelt were naturally saline prior to agriculture and development of the region, 

and are referred to as sites of primary salinisation. However, primary salinisation is estimated to 

account for less than one percent of the land area of the wheatbelt (Davis and Braimbridge, 

2005). Secondary salinity affects many parts of Australia but south-western WA is the region 

most strongly affected in Australia (ABS, 2003). The area of land affected by salinity across all 

of south-western WA increased from 167 000 ha in 1975 to about 933 000 ha in 2003 (Wheatbelt 

NRM 2014a [Review reports for Biodiversity; and Landscape and Water]). Salinity potentially 

affects land under a whole variety of uses, not only agricultural land but also town sites, 

transport networks and patches of natural vegetation (RCC, 2014). About half of all farms across 

southwestern WA were affected by salinity, to some extent, though the degree of farms impacted 

is much higher in the Avon region, equivalent to the central wheatbelt that has undergone the 

highest rates of vegetation clearing (ABS, 2003; Table C2). Collectively, about 6.7% of 

roadsides show potential salinity impacts though there is some variation amongst the local 

government areas surveyed in the proportion of roadsides affected, from 0.5 to 27% (Table C3). 

 

Table C2. Extent of farms impacted by salinity across south-western WA. 

NAP region Total farms Farms with signs of salinity 

 No. No. % of total 

Avon 2877 2297 79.8 

Northern Agricultural Region 1596 878 55.0 

South West 4627 1793 38.8 

TOTAL 9100 4968 54.6 

Source: ABS (2003). 

Elevated levels of salinity and acidity are not evenly spread across the wheatbelt landscape and 

depends upon soil characteristics, the pattern and variability in rainfall and evaporation rates, and 

the extent and time since vegetation was cleared (Wheatbelt NRM, 2014 [Review report for 

Landscape Water]).  The most recent analysis of groundwater trends and salinity risk for 

southwestern WA (Raper et al., 2014) indicated that salinity risk during 2007-2012 was high for 

hydrozone 11 [South-western Zone of Ancient Drainage], which covers the central wheatbelt, 

and of moderate risk for the other hydrozones in the wheatbelt. Groundwater trends during 2007-

2012 were mostly rising in hydrozone 11 [central wheatbelt], variable in the northern and eastern 

wheatbelt hydrozones and mostly stable in the eastern wheatbelt hydrozones. The degree of 

clearing appears to influence groundwater trends more than does rainfall variability, despite the 

declining rainfall since the 1970s (Raper et al., 2014).  

The landscapes in the wheatbelt most at risk from altered hydrology and salinity occupy low-

lying positions (Keighery, 2001; Cramer and Hobbs, 2002). Riparian, floodplain and wetland 

systems typically develop in the lowest areas, while the broad valley floors and lower slopes, 

with their heavier, more fertile soils, support eucalypt woodlands. The WA Wheatbelt 

Woodlands, therefore, occurs in a landscape that faces considerable risk of salinity. Any salinity 

risk is exacerbated by the extensive fragmentation and degradation already experienced by the 

woodlands from clearing and other threats. The cumulative impact of these threats is such that 

management and restoration is likely to be difficult and costly, if not impossible, for some 

woodlands (Cramer and Hobbs, 2002; Hobbs et al, 2003). 
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Table C3. Extent of roadsides potentially impacted by salinity in local government areas that are 

part of the WA Wheatbelt. 

Wheatbelt Local 

Government Area 

Total road length 

assessed  

Road length potentially 

affected by salinity  

km Km % total 

Broomehill 505.73 10.88 2.15 

Bruce Rock 1 223.01 57.85 4.73 

Cranbrook 1 071.25 54.90 5.12 

Cuballing 542.21 17.65 3.26 

Cunderdin 797.55 58.55 7.34 

Dalwallinu 1 895.70 171.10 9.03 

Dowerin 831.41 56.90 6.84 

Dumbleyung 1 020.80 58.43 5.72 

Gnowangerup 1 230.93 53.23 4.32 

Goomalling 1 372.75 112.45 8.19 

Katanning 726.37 43.53 5.99 

Kellerberrin 903.31 60.51 6.70 

Kent 1 372.75 112.45 8.19 

Kojonup 1 239.49 33.30 2.69 

Koorda 908.40 68.20 7.51 

Lake Grace 2 195.71 179.03 8.15 

Merredin 1 230.83 56.88 4.62 

Moora 1 000.20 274.1 27.40 

Mount Marshall 1 312.85 53.3 4.06 

Mukinbudin 878.51 3.98 0.45 

Narembeen 1 355.36 42.30 3.12 

Narrogin 739.07 42.95 5.81 

Northam 23.97 0.93 3.88 

Nungarin 491.25 26.90 5.48 

Quairading 862.00 65.95 7.65 

Tambellup 521.49 39.23 7.52 

Tammin 491.47 40.85 8.31 

Trayning 775.97 41.45 5.34 

Victoria Plains 917.73 77.18 8.41 

Wagin 817.68 53.98 6.60 

West Arthur 884.85 47.18 5.33 

Westonia 877.07 17.01 1.94 

Wickepin 848.27 46.35 5.46 

Williams 580.51 16.15 2.78 

Wongan-Ballidu 1 396.91 175.73 12.58 

Woodanilling 504.96 32.65 6.47 

Wyalcatchem 784.11 36.63 4.67 

TOTAL 35 132.43 2  340.64 6.66 

Source: WA Department of Environment  (2003), quoted in roadside conservation surveys undertaken by the 

Roadside Conservation Committee and published since 2005 (RCC, 2014). 
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However, relatively few studies document the impacts of salinity on native vegetation and 

species. Increasing salinity reduces plant species diversity and recruitment in woodlands 

(Keighery, 2001; Prober and Smith, 2009).  Those plant species more sensitive to elevated 

salinity die out, so that diverse woodland and shrubland communities are replaced by species-

poor halophytic communities. Bare salt pans may develop in the worst case scenario. Of the 

4000 or so plant species known from the wheatbelt, over 1500 species occupy low-lying habitats 

and are under immediate threat from potential salinity impacts (Keighery, 2001). Since at least 

450 of these plant species are endemic to the wheatbelt, they face possible extinction in light of 

increasing salinity and other threats. 

Faunal diversity similarly declines, as specialist faunal groups die out and are replaced by fewer, 

more generalist species (Keighery, 2001). The diversity of ground-dwelling arachnid and 

vertebrate animals in eucalypt woodlands and shrublands declined as salinity increased for most 

groups surveyed (McKenzie et al., 2003), the only exception being wolf spiders (Lycosidae) .  

C6. Soil acidification 

Soils throughout the wheatbelt habve become increasingly acidic as a consequence of intensive 

agriculture. Two key factors contribute to increased soil acidity: removal of harvested crops off a 

site, and leaching of nitrates into the soil (Gazey and Davies, 2009; Gazey, 2015). Removing the 

harvested crop  means that plant material does not decay and return nutrients back to the soil on 

the farm. As plant shoots tend to be naturally alkaline, their removal does not contribute to any 

balance of acidity in the soil, leading to a slow but progressive increase in soil acidity. Leaching 

of nitrates into the soil most commonly arises from application of ammonium-based fertilisers 

that are readily converted into nitrate and hydrogen ions by the actions of soil bacteria. 

Application of lime is typically used to counter the negative impacts of soil acidification upon 

agricultural lands. 

The extent of the soil acidification problem is extensive across the wheatbelt. More than 14 

million hectares of wheatbelt soils are acidic or at risk of becoming sufficiently acidic to limit 

productivity (Gazey and Davies, 2009). The impact is greatest within the topsoils (0 to 10 cm): 

in the agricultural zone of the Avon River Basin, about 80 percent of topsoils and about half the 

subsurface soils (below 10 cm) are acidic.  

Increased soil acidity has a wider impacts than just on productive lands (Gazey, 2015). Acidity 

contributes to the degradation of runoff and groundwater that may transport the problem into 

neighbouring non-agricultural sites. Increased soil acidity adversely affects plant growth in a 

number of ways: 

 By promoting aluminium toxicity because aluminium bound in the soil becomes increasingly 

soluble with higher acidity. High levels of aluminium uptake stunts the growth of roots, 

leading to death or poor growth of seedlings. 

 Many soil nutirents become less available under increasingly acid conditions. This, again, 

results in suboptimal plant growth. 

 The normal activities of soil microbes is impaired under higher acidity. This includes 

microbes such as Rhizobium that are critical to ecosystem function, as well as agriculture. 

Rhizobium forms nodules on the roots of legumes, such as clovers and native peas, where the 

bacteria converts or ‘fixes’ nitrogen from the atmosphere and makes it avilable in nutrient 

form. Acid soils limits both root growth and nodule formation, therefore diabling this crucial 

ecosystem function.  

C7. Altered fire regimes  

Prior to European settlement, fires occurred through lightning strikes and Indigenous 

burning of the landscape. Indigenous burning practices had been adopted for up to 60 000 

years and likely comprised a mosaic of frequent, small-scale fires, often during summer 

months in the more mesic woodlands of the western wheatbelt  (Shedley, 2007; Prober and 
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Smith, 2009; Wheatbelt NRM, 2014a [Review report for Biodiversity]). The intent of 

Indigenous fire regimes was to improve their food resources, maintain travel routes, and for 

communication. It was likely that grassy woodlands of E. loxophleba, E. occidentalis or E. 

rudis were more frequently burnt. Historical records indicate that fires in inland districts 

generally occurred between October and December and in February, and that grassy 

woodlands had fire return intervals of two to four years (Abbott, 2002). However, other 

woodland types may not have been burnt often or regularly, for instance the largely bare 

mallet woodlands. The Ngadju people in the Great Western Woodland did not burn old 

growth woodlands of gimlet or salmon gum because they could take centuries to fully 

recover (Prober et al., 2013).  

Since European settlement, fires still occur through lightning strikes. However, they now also 

originate from prescribed burning operations (including escaped from planned fires), arson or 

accidental ignition due to a range of sources. The nature and impacts of fire is influenced by 

other threats in the landscape. Fragmentation into small remnants and the surrounding modified 

land use can affect the intensity and impact of fires across a patch. The type of understorey may 

promote or suppress fire spread. Species such as some chenopod shrubs act as fire retardants due 

to their high salt content (Shedley, 2007) and can slow the spread of fire where they are 

abundant. Slow rates of litter accumulation, the patchiness of litter deposits, and the sandy 

substrate that mostly occupies the bare spaces amongst litter, especially in the drier eastern 

wheatbelt, are other factors contributing to low flammability. Conversely, circumstances that 

promote fire occasionally occur. Notably, weed invasion and especially a sward of grassy exotics 

can increase fuel load, allowing fire to spread more quickly through a patch or into the tree 

canopy (Wheatbelt NRM, 2014a [Review report for Biodiversity]).  

Frequency of fire is one important consideration in addition to fire intensity and season. Too 

frequent fires may eliminate sensitive species. For example: obligate seeder species that require 

fire to stimulate seed germination may die out if recurring fires kill plants before they have a 

chance to mature and develop new seeds; and fauna such as malleefowl or red-tailed phascogale 

may decline due to the loss of food and shelter resources after frequent fires (Prober and Smith, 

2009).  

The main concern for natural remnants in the wheatbelt, however, is a lack of fire or much 

longer intervals between fire events (Shedley, 2007; Wheatbelt NRM, 2014a [Review report for 

Biodiversity]). Lack of fire limits recruitment of plant species, especially those that require heat, 

smoke or other feature of a fire to stimulate germination and establishment of seedlings. It also 

impacts on fauna by limiting development of habitat diversity, especially opportunities for new 

tree hollows and logs, or not allowing the regeneration of dense thickets of trees and shrubs, that 

give shelter to many kinds of fauna (Prober and Smith, 2009). The floristic diversity and density 

of gimlet woodlands has a ‘U’-shaped trend with increasing time since fire over 300+ year 

timeframes (Gosper et al., 2013c). This is likely due to dominant tree and shrub species 

achieving maximum cover over an intermediate period, which competitively excludes other plant 

species. More open tree/shrub canopies allow understorey species to flourish both soon after a 

fire (when the canopy is establishing) and long after fire (when the canopy has undergone 

density-dependent thinning).  

Some wheatbelt woodland tree species with smooth bark – e.g. salmon gum, gimlet, wandoo, 

and the mallet group - are sensitive to fire and can be killed, even by low scorch fires (Shedley, 

2007). Salmon gums have some capacity to produce epicormic regrowth but this response is not 

vigorous, so that trees often are damaged or die after fire. Fire does stimulate the mass fall of 

seed from fruit capsules in the canopy, so the death of adult trees after fire could help seedlings 

establish by removing competition for water and nutrients in the soil, especially in dry sites and 

during drier seasons. However, recovery of these eucalypts after fire due to re-establishment 

from the  seedbank can take many years, even decades, and results in an appearance and 

structure that varies considerably from that of a mature woodland. Woodland trees with rough or 
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fissured bark – e.g. York gum, red morrel – may be more resistant to damage from fires and, in 

some taxa, have mallee forms that have clearly adapted to cope with fire by resprouting 

(Shedley, 2007). 

Shedley’s (2007) review of fire guidelines for the Avon Basin concluded that fire was a low 

priority for woodlands in the basin and would not be required for management in most cases. An 

appropriate interval for fire lies in the range 20 to 200 years with the aim of ensuring 

regeneration of native plant and animal habitats. However, it is hard to provide general 

guidelines and further research is needed to understand the ecological responses to fire of the 

many species and woodland components that occur throughout the wheatbelt landscape.   

C8. Dieback due to plant pathogens  

Dieback is a fungal disease affecting both native and introduced plants. It is caused by a number 

of plant pathogens, of which Phytophthora cinnamomi is the most widespread and best known 

pathogen. Phytophthora is a type of water mould (Oomycota) that infests plant roots and causes 

them to rot. The loss of functional root systems prevents plants from taking up water and 

nutrients, causing them to die. The ecological consequences of infection include a dramatic 

modification of the structure and composition of native plant communities; a significant 

reduction in primary productivity; and, for dependent (including threatened) flora and fauna, 

habitat loss and degradation (Shearer et al., 2007).  

Dieback affects a wide range of plant species and about 40% (or more than 2000 species) of 

native plants in WA are considered potentially susceptible to the disease (Shearer et al., 2004; 

Groves et al., 2014). The plant groups most affected are the banksia family (Proteaceae), heath 

family (Epacridaceae) and pea family (Fabaceae), all of which have species present in the WA 

Wheatbelt Woodlands. Jarrah trees are one of the few eucalypt species known to be susceptible 

to the disease.  

The disease is most prevalent in wetter areas where the soil and rainfall conditions are conducive 

to the spread of the disease (DPaW, 2014c). It generally occurs in areas that receive 400 mm or 

more annual rainfall, and especially the high rainfall zone that gets >800 mm annual rainfall. The 

vegetation most affected includes the jarrah forests of the Darling Ranges, the taller forests of the 

far south-west and the kwongkan and Banksia shrublands of the Swan Coastal Plain and 

Esperance Sandplains.  

Given the relationship of dieback to moisture and rainfall, its threat to the  WA Wheatbelt 

Woodlands is largely potential. The part of the wheatbelt most likely to be affected are the 

western and southern regions that lie closer to the Darling Range and receive relatively higher 

annual rainfall, around 400-600 mm. The central and eastern wheatbelt generally receives less 

than 400 mm annual rainfall. The few surveys of dieback in the wheatbelt generally support that 

the disease has low impact there due to the low rainfall across much of the region (Sage et al., 

2004). However, there may be very localised circumstances that increase the risk of dieback 

disease. For instance, dieback may be evident on wheatbelt sites in low lying areas at the base of 

granite outcrops, or highly disturbed sites, that allow water to accumulate deep in the soil profile. 

This could allow dieback to impact on susceptible plants with deeper root systems such as 

Banksia or other larger shrubs of the Proteaceae family. However, several of the key wheatbelt 

woodland eucalypts are considered resistant to dieback disease, including Eucalyptus accedens, 

E. astringens, E. falcata, E. gardneri, E. occidentalis, E. rudis, E. salmonophloia, E. spathulata 

and E. wandoo.  

The available evidence at this time from known plant susceptibilities and dieback surveys 

suggests that dieback could impact on the westernmost parts of the WA Wheatbelt Woodland 

ecological community, but impacts are likely to be localised and limited to susceptible 

components of the understorey. Nevertheless, if localised impacts are severe, then it could lead 

to a long-term decline in the diversity of woodlands at a patch scale.   
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C9. Climate change  

There have been documented shifts in climate throughout the range of the WA Wheatbelt 

Woodlands over the past decades. Woodlands originally supplied much needed cover to help 

stabilise and moderate the regional climate, which has become drier and more hostile due to the 

loss of resilient perennial cover. 

There has been a 15 percent reduction in rainfall across south-western WA since the mid-1970s 

(Steffen and Hughes, 2013; CSIRO and BOM, 2015). This rainfall fronts from the Southern 

Ocean that formerly brought significant rainfall during autumn and winter have shifted 

southward and now occur off the continent.  

Climate modelling forecasts with a high degree of confidence that winter and spring rainfall will 

continue to decline across south-western WA (Wheatbelt NRM, 2014a [Report on Climate 

change]; CSIRO and BOM, 2015). Winter rainfall is projected to decline further by up to 15 

percent by 2030. The frequency and duration of hot days also are projected to increase. Taken 

together, the projected changes in temperature and rainfall are likely to result in more drought 

periods and harsher fire-weather in the future.  

Declining rainfall has serious implications for urban and agricultural water supplies across south-

western WA (Wheatbelt NRM, 2014a [Report on Climate change]). It results in shorter and drier 

growing seasons for crops and potentially reduced yields. This may be mitigated, to some extent, 

by improvements in technology and management practices; for instance adoption of no-till 

cultivation practices that minimises the loss of soil moisture, and diversification of crop varieties. 

The impact upon water storage capacity is particularly adverse because changes in rainfall runoff 

can be much greater relative to rainfall decline. A rainfall decline of 15 percent can lead to 

declines of up to 45 percent in the amount of water available to flow into dams (Steffen and 

Hughes, 2013). As a consequence, the reliability of farm dams in the Avon River Basin is 

predicted to decline from 93 percent to between 52 and 71 percent, if rainfall declines by a 

further 10 to 20 per cent (Wheatbelt NRM, 2014a [Report on Climate change]).  

In addition to impacts upon agriculture and human society, projected changes in climate will also 

impact upon natural biodiversity. The vegetation of south-western WA is the primary Australian 

example of Mediterranean ecosystems, characterized by hot, dry summers and mild, wet winters. 

These systems are among those likely to be most affected by climate change (Yates et al., 2010, 

Wheatbelt NRM, 2014a [Report on Climate change]). The precise impacts to biodiversity are 

difficult to predict but is likely to restrict the distribution and movement of individual species 

and have impacts upon ecosystem processes. Studies have provided observations or predictions 

on how biodiversity is likely to be impacted by climate change, a few examples of which are 

cited below. 

 Lower rainfall and increased temperatures may lead to declining condition and potential 

death of woodland trees and shrubs. Saunders et al (2003) observed a marked decline in the 

condition of mature salmon gum and York gum trees in a large woodland remnant between 

1978 and 1981, a period characterised by sharply declining rainfall. Tree health continuing 

to decline and few large woodland trees remained in good condition up to 1997. Based on 

rates of decline observed over the two decades surveyed, the study predicted that, of 682 

trees, only 62 trees (9 percent) would remain alive by 2125 of which only two trees would 

remain in good condition. No regeneration of woodland trees was evident, as the remnant is 

surrounded by agricultural land use and subject to grazing. Hence the future of this (and 

many similar) remnants is bleak without active management and restoration. 

 Migration by birds at Middlesex, in south-western WA, varied significantly in response to 

changes in rainfall and extreme temperatures between 1973 to 2000 (Chambers, 2008). This 

covers a period during which south-west WA experienced significant declines in rainfall. 

Bird species that arrive in spring tended to arrive earlier in the season over time while 

species that arrive in autumn-winter tended to arrive later.  
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 Species distribution modelling predicted that the main response for eighteen Banksia species 

in southern WA to climate change is a contraction in their range (Yates et al., 2010). As the 

severity of climate change increases, there is a greater risk that these species could decline in 

their extent.   

Any likely impacts due to climate change will be additional to existing stressors, notably the 

extensive landscape modification and fragmentation across the wheatbelt. These may place 

limits on the resilience of species and systems to climate change impacts (Wheatbelt NRM, 

2014a [Report on Climate change]). For instance, the capacity of species to disperse across the 

landscape and find suitable habitats is impeded by the extensive fragmentation and decline of 

connectivity in the wheatbelt landscape.  

C10. Nationally-listed key threatening processes  

The following are EPBC-listed key threatening processes, current as at February 2015, that are 

relevant to the WA Wheatbelt Woodland ecological community:  

 Competition and land degradation by rabbits  

 Dieback caused by the root-rot fungus (Phytophthora cinnamomi)  

 Land clearance 

 Loss and degradation of native plant and animal habitat by invasion of escaped garden plants, 

including aquatic plants 

 Loss of terrestrial climatic habitat caused by anthropogenic emissions of greenhouse gases  

 Novel biota and their impact on biodiversity  

 Predation by European red fox  

 Predation by feral cats  

 Predation, habitat degradation, competition and disease transmission by feral pigs. 
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APPENDIX D:  DETAILED ASSESSMENT OF ELIGIBILITY FOR 

LISTING AGAINST THE EPBC ACT CRITERIA. 
 

This appendix presents a detailed assessment of how the WA Wheatbelt Woodland ecological 

community meets each of the listing criteria. 

D1. Criterion 1 - Decline in geographic distribution 

The WA Wheatbelt Woodland ecological community was formerly widespread across south-

western WA. It extended inland from the Darling and Stirling Ranges to the western edge of the 

goldfields region and generally falls within the Transitional Rainfall botanical province of 

Hopper and Gioia (2004). The region represents one of the most intensive land use zones of WA, 

mainly involving cropping and grazing. The Avon Wheatbelt is one of the most heavily cleared 

IBRA bioregions of Australia, with about 85% of the total pre-European native vegetation 

removed. A majority of the original vegetation, and consequently the vegetation type that was 

largely cleared, were eucalypt woodlands.   

D1.1. Estimated decline in extent of Beard vegetation associations.  

Detailed estimates of extent and decline for vegetation associations across Western Australia are 

compiled by the Western Australian government (WA DPaW, 2013). The data for vegetation 

associations that most likely correspond to the WAWheatbelt Woodland ecological community 

are summarised in Table D1.  Based on these data: 

 the dominant vegetation associations have declined from about 5.5 million ha to 760 000 

ha, or by about 86.1 percent; 

 other unique vegetation associations have declined from about 480 000 ha to 93 000 ha, 

or by about 80.7 percent; and 

 the remaining minor vegetation associations have declined from about 213 000 ha to  

87 000 ha, or by about 59.2 percent  

Overall, the total decline across all vegetation associations likely to correspond to the WA 

Wheatbelt Woodlands ecological community is estimated to be from 6.2 million ha to about 

939 000 ha, or by 84.8 percent. 

There is some variation in the degree of decline amongst the component vegetation associations 

(Table D1). Only five of the 45 corresponding vegetation associations have undergone declines 

of less than 50 percent. A majority of component vegetation associations (25) have undergone 

severe declines of at least 70 percent and seven associations have experienced very severe 

declines of 90 percent or more. Patterns of severe to very severe decline were especially evident 

for  dominant vegetation associations, which account for the bulk of the extent of the ecological 

community. 
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Table D1. Estimates of extent and decline for Beard vegetation associations that correspond to the WA Wheatbelt Woodland ecological community. 

Associations are listed in order of their pre-European extent in the WA wheatbelt. Values in normal bold font highlight individual vegetation 

associations that have declined by more than 90% [in the Decline column] and/or have less than 1000 ha currently remaining [in the Current (2014) 

extent column].  

a) Eucalypt woodland vegetation associations that are dominant in the wheatbelt. Associations in italics are not unique to the wheatbelt region. 

Vegetation Association number and name Pre-European extent 

in wheatbelt (ha) 

Current (2014) extent 

in wheatbelt (ha)  

Decline (%) 

1023 - Medium woodland; York gum, wandoo & salmon gum (E. salmonophloia) 1 601 591.8 174 094.9 89.1 

1049 - Medium woodland; wandoo, York gum, salmon gum, morrel & gimlet 833 384.8 56 842.3 93.2 

352 - Medium woodland; York gum 665 164.6 116 641.3 82.5 

142 - Medium woodland; York gum & salmon gum 649 909.9 80 602.7 87.6 

8 - Medium woodland; salmon gum & gimlet 397 907.9 54 902.1 86.2 

141 - Medium woodland; York gum, salmon gum & gimlet 250 806.1 77 365.1 69.2 

511 - Medium woodland; salmon gum & morrel 236 234.1 85 413.7 63.8 

131 - Mosaic: Medium woodland; salmon gum & gimlet / Shrublands; mallee scrub, redwood & 

black marlock 

181 154.8 14 887.0 91.8 

945 - Mosaic: Medium woodland; salmon gum / Shrublands; mallee scrub, redwood & black 

marlock 

176 611.7 32 676.2 81.5 

7 - Medium woodland; York gum (E. loxophleba) & wandoo 175 532.0 21 701.5 87.6 

1200 - Mosaic: Medium woodland; salmon gum & morrel / Shrublands ; mallee scrub Eucalyptus 

eremophila & black marlock (E. redunca) 

161 666.0 22 267.5 86.2 

1057 - Mosaic: Shrublands; Medium woodland; salmon gum & gimlet / York gum & Eucalyptus 

sheathiana mallee scrub 

145 310.8 17 637.4 87.9 

SUB-TOTAL a) 5 475 274.5 755 031.7 86.2 
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b) Eucalypt woodland vegetation associations that not dominant but are unique to the wheatbelt 

Vegetation Association number and name Pre-European extent 

in wheatbelt (ha) 

Current (2014) extent 

in wheatbelt (ha)  

Decline (%) 

967 - Medium woodland; wandoo & yate 95 099.5  15 334.7 83.9 

1092 - Medium woodland; wandoo, York gum & morrel 77 951.7 7 930.4 89.8 

1094 - Mosaic: Medium woodland; York gum & salmon gum / Shrublands; mallee scrub 

Eucalyptus eremophila & black marlock 

70 340.4 6 405.9 90.9 

1085 - Medium woodland; wandoo & blue mallet (E.  gardneri) 51 786.8 6 801.7 86.9 

946 - Medium woodland; wandoo 49 458.8 12 581.2 74.6 

947 - Medium woodland; powderbark & mallet 34 032.7 11 781.0 65.4 

1967 - Medium woodland; wandoo, yate & river gum 25 229.6 7 282.5 71.1 

1073 - Medium woodland; wandoo & mallet 18 806.5 6 227.8 66.9 

536 - Medium woodland; morrel & rough fruited mallee (E. corrugata) 11 170.8 3 970.0 64.5 

981 - Medium woodland; wandoo,York gum & yate 10 530.7 1 177.7 88.8 

145 - Mosaic: Medium woodland; York gum & salmon gum / Shrublands; thicket, acacia-

casuarina-melaleuca alliance 

8 053.6 495.2 93.9 

974 - Medium woodland; York gum, salmon gum & morrel 7 217.9 742.7 89.7 

963 - Medium woodland; yate & paperbark (Melaleuca spp.) 6 072.5 2 256.5 62.8 

494 - Medium woodland; salmon gum mixed with merrit & desert bloodwood (Eucalyptus sp.) 2 574.6 2 574.6 0.0 

1059 - Mosaic: Medium woodland; salmon gum & gimlet/Shrublands; mallee Eucalyptus 

longicornis & E. sheathiana scrub 

2 260.5 10.0 99.6 

993 - Medium woodland; York gum & Allocasuarina huegeliana 2 118.8 744.4 64.9 

1095 - Medium woodland; York gum, yate & salmon gum 1 941.1 487.3 74.9 

1025 - Mosaic: Medium woodland; York gum, salmon gum & morrel / Succulent steppe; saltbush 

& samphire 

1 920.1 1 104.0 42.5 

948 - Medium woodland; York gum & river gum 1 441.1 442.9 69.3 
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Vegetation Association number and name Pre-European extent 

in wheatbelt (ha) 

Current (2014) extent 

in wheatbelt (ha)  

Decline (%) 

1065 - Mosaic: Shrublands; Medium woodland; wandoo & gimlet / York gum & Eucalyptus 

sheathiana mallee scrub 

862.7 434.5 49.6 

1087 - Medium woodland; wandoo, morrel & blue mallet 752.9 249.5 66.9 

1088 - Medium woodland; mallet & blue mallet 395.2 139.0 64.8 

939 - Succulent steppe with woodland; York gum, sparse tea-tree scrub & samphire 120.2 12.2 89.8 

962 - Medium woodland; mallet (E. astringens) 62.4 5.5 91.2 

SUB-TOTAL b) 480 201.1 89 191.2 81.4 

 

c) Other eucalypt woodland vegetation associations present in the wheatbelt. 

Vegetation Association number and name Pre-European extent 

in wheatbelt (ha) 

Current (2014) extent 

in wheatbelt (ha)  

Decline (%) 

1068 - Medium woodland; salmon gum, morrel, gimlet & Eucalyptus sheathiana 74 911.5 37 283.5 50.2 

5 - Medium woodland; wandoo & powderbark (E. accedens) 51 730.9 24 289.7 53.1 

938 - Medium woodland; York gum & yate 36 883.4 5 773.1 84.4 

941 - Mosaic: Medium woodland; salmon gum & morrel/Shrublands; mallee scrub, redwood 23 425.4 6 489.3 72.3 

931  - Medium woodland; yate 9 794.9 3 448.1 64.8 

686 - Medium woodland; York gum & red mallee 8 800.3 4 156.8 52.8 

1067 - Medium woodland; salmon gum, morrel, gimlet & rough fruited mallee 6 027.7 4 174.8 30.7 

1044 - Mosaic: Medium woodland; York gum & salmon gum / Shrublands; Melaleuca thyoides 

thicket 

815.8 19.7 97.6 

13 - Medium open woodland; wandoo 392.4 217.9 44.5 

SUB-TOTAL 212 782.3 85 852.9 59.7 

TOTAL (a) + b) +c) 6 168 257.9 930 075.8 84.9 

Source: DPaW (2014a). Data and explanatory footnotes for Table 5 in the conservation advice also apply.    
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D1.2. Estimates of further decline due to degradation.  

The estimates of decline in extent, above, account for loss and do not take degradation of 

woodland patches into account.  Fragmentation, weed invasion, salinity, loss of native species 

and other threatening processes may sufficiently impair the funtionality, resilience and habitat 

value of woodland patches [see Appendix C], to potentially equate with effective loss, where 

threats and degradation are severe enough for patches to no longer meet all of the key diagnostic 

characteristics. No comprehensive quantitative information about the extent of losses through 

severe degradation are available for the entire wheatbelt region. However, there are sources of 

information that indicate the degree to which degradation might contribute to further loss of 

extent within the WA Wheatbelt Woodlands. 

 The Roadside Conservation Committee of WA (RCC) assesses  roadside conservation values 

(RCVs) by local government areas across southwestern WA (RCC, 2014; Table 5 of the 

conservation advice). They provide a basis for determining the condition of native vegetation 

remnants that remain along roadside verges. Most RCC data collected relates generally to native 

vegetation, though the most recent surveys specify vegetation types. Woodland sites with a low 

RCV score are likely to be considered too degraded to be part of the ecological community. 

The proportion of roadside verges surveyed that have native vegetation remnants with a low 

RCV score varies among local government areas (LGA) (Table D2). For those LGAs  entirely 

within the intensive land use zone, a median of 20 percent of remnants have a low RCV score 

(Table D2).  The proportion of low RCV verges is similar for eucalypt woodlands, as determined 

in the four LGA surveys available to date [April 2015] that specify vegetation type . LGAs that 

cross the agricultural clearing line generally have a very low proportion of roadside verges in 

poor condition because they include large tracts of uncleared vegetation. Although they may be 

subject to pastoral leases, these areas remain largely intact compared to the wheatbelt. The RCC 

data, therefore, indicates that about a fifth of native vegetation (including eucalypt woodland) 

remnants on roadside verges exists in a very degraded state.  

Patch size data for the twelve dominant woodland vegetation associations corresponding to the 

WA Wheatbelt Woodlands ecological community indicates the degree to which current extent 

has been fragmented into smaller-sized remnants (Table D3). As remnants of woodland get 

smaller, they become more susceptible to threats through edge effects and isolation and, 

consequently, are more likely to be degraded. Half of the current extent occurs as larger 

remnants that are at least 100 hectares in size. At the other end of the scale, about 3.4 percent of 

the current extent of these vegetation associations occurs as very small remnants that are one 

hectare or less in size, and about fifteen percent occurs as patches that are between one to ten 

hectares in size. Therefore, it is estimated that up to 18.6 percent of the current extent 

collectively occurs as remants of less than ten hectares that either already face serious 

degradation or are most at risk of experiencing significant degradation. This is broadly consistent 

with estimates of losses through degradation from available RCV scores. 
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Table D2. Proportion (% total kilometres surveyed) of roadside native vegetation remnants 

categorised by their Roadside Conservation Value (RCV) scores. RCV scores of 0-4 (Low) 

equate to native vegetation sites most likely to be in poor condition. RCV scores of 5-6 

(Medium-Low) may also include sites considered as poor condition.  

Wheatbelt Local 

Government Area 

(LGA) 

Proportion of roadside vegetation surveyed (% total km) 

by RCV score [category]   

RCV 0-4 

[Low] 

RCV 5-6 

[Low-Med] 

RCV 7-8 

[Med-High] 

RCV 9-12 

[High] 

LGAs completely in the intensive land use zone 

Moora 

- Eucalypt woodland 

39.09 

(18.53) 

29.21 

(40.90) 

24.58 

(36.16) 

7.12 

(4.41) 

Williams 

- Eucalypt woodland 

37.04 

(21.61) 

22.23 

(29.91)  

22.06 

(27.69) 

18.67 

(20.78) 

Dowerin 32.58 17.52 17.14 32.77 

Woodanilling 

- Eucalypt woodland 

25.89 

(21.16) 

30.54 

(31.00) 

27.33 

(32.09) 

16.24 

(15.75) 

Wongan-Ballidu 25.58 21.43 26.12 26.87 

Cranbrook 23.55 16.07 16.50 43.88 

Katanning 23.37 35.29 28.94 12.40 

Trayning 23.18 17.54 24.91 34.37 

Dumbleyung 20.31 28.74 25.63 25.32 

Wagin 19.97 31.06 40.69 8.28 

Merredin 

- Eucalypt woodland 

19.84 

(14.72) 

12.96 

(16.73) 

24.65 

(21.86) 

42.55 

(46.69) 

Kellerberrin 19.05 34.77 34.10 12.08 

Beverley 12.58 22.91 29.08 35.43 

Goomalling 10.99 29.6 24.32 35.09 

Wyalcatchem 10.50 35.45 29.22 24.82 

Tambellup 9.03 10.20 26.88 53.88 

Kent 8.77 9.62 17.69 63.93 

Narrogin 8.62 20.00 42.08 29.31 

MEDIAN - All 

- Eucalypt woodland 

20.14 

19.84 

22.57 

30.46 

25.88 

29.89 

28.09 

18.27 

LGAs that ovelap the agricultural clearing line * 

Westonia 6.36 6.44 28.82 58.38 

Koorda 5.98 8.28 30.40 55.34 

Dalwallinu 5.80 5.87 23.25 65.08 

Mount Marshall 1.64 3.91 26.97 67.48 

MEDIAN 5.89 6.16 27.90 61.73 

Source: RCC (2015) for RCV values, based on technical reports for LGAs published between 2005 and 2015. 

Data specific to eucalypt woodlands (in italics) were obtained from  Excel spreadsheets made available by the 

Roadside Conservation Committee during 2014. Vegetation types were only available for four recent LGA 

reports, as indicated in the table. Correspondance with the WA Wheatbelt Woodland was determined by 

structure (woodland or open woodland) plus presence of eucalypt canopy species identified in Table 3a of the 

Conservation Advice.  

Legend: * identifies LGAs that occur on the eastern edge of the wheatbelt and extend across the agricultural 

clearing line. They include large tracts of uncleared land that are part of the westernmost extent of the Great 

Western Woodland. The region west of the agricultural clearing line, covering most of southwestern WA, is 

identified as the intensive land use zone. 
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 Table D3. Fragmentation of the twelve dominant Beard vegetation associations that represent 

eucalypt woodlands in the wheatbelt. Numbers show percentage of current extent in the 

wheatbelt within each patch size category (patches > 0.015ha).  

VA No. Patch size category (ha) 

0.015-1.0 [%] >1.0 – 10.0 [%] >10 – 100 [%] >100 – 1000 [%]  >1000 [%] 

7 6.52 26.3 38.8 28.3 0.00 

8 2.89 13.7 40.4 43.0 0.00 

131 5.04 26.2 36.5 32.3 0.00 

141 0.83 3.51 7.52 11.3 76.9 

142 3.35 14.5 24.6 16.7 41.0 

352 2.10 12.1 20.1 16.0 49.6 

511 1.40 5.96 16.5 37.9 38.2 

945 1.60 10.4 23.5 29.4 35.1 

1023 6.23 26.4 44.6 20.7 2.04 

1049 7.03 25.0 48.4 19.6 0.00 

1057 2.66 16.8 33.4 31.5 15.9 

1200 5.33 24.2 36.1 34.4 0.00 

TOTAL 3.40 15.2 28.1 23.1 30.2 

Source: Data supplied by WA DPaW for NVIS classifications, within IBRA subregions AVW01, AVW02 and MAL02. 

 

Taken together, the data on fragmentation of dominant vegetation associations plus RCV scores 

for roadside remnants strongly implies that there is an additional loss of extent due to severe 

degradation. It is most likely to involve smaller patches and could comprise up to a fifth of the 

ecological community’s current extent, about 180 to 190 thousand hecatres. This could increase 

estimated decline in extent to about 87.8 percent. However, as these observations presently are 

indicative only, they should not be used to adjust the estimated decline in extent shown in Table 

D1. In any case, factoring in available information about degradation does not alter the proposed 

conservation status for this criterion.  

D1.3. Conclusion.  

The Committee considers that the decline in geographic distribution is at least 85 percent. This 

indicates the ecological community has undergone at least a severe decline in geographic 

distribution. Therefore, the ecological community has been demonstrated to have met the 

relevant elements of Criterion 1 to make it eligible for listing as endangered. 

D2. Criterion 2 - Restricted geographic distribution coupled with demonstrable threat 

This criterion aims to identify ecological communities that are geographically restricted to some 

extent. It is recognised that an ecological community with a distribution that is small and/or 

fragmented, either naturally or that has become so through landscape modification, has an 

inherently higher risk of extinction if it continues to be subject to ongoing threats that may cause 

it to be lost in the future. There are demonstrable and ongoing threats to the WA Wheatbelt 

Woodland ecological community, as has been detailed in Appendix C Desription of threats. 

Three indicative measures may be applied to this criterion:  

1) extent of occurrence, an estimate of the total geographic range over which the ecological 

community occurs;  

2) area of occupancy, an estimate of the area actually occupied by the ecological community 

(which generally equates with its present extent); or  

3) patch size distribution, an indicator of the degree of fragmentation of the ecological 

community.  

  



DRAFT 
 

Approved Conservation Advice - Appendices  A66 

D2.1. Extent of occurrence.  

The ecological community had a broad distribution across the entire Avon Wheatbelt bioregion 

and the Western Mallee subregion with outlying patches in the Jarrah Forests bioregion. Existing 

woodland remnants are scattered across this entire range. The main subregions cover a total area 

of almost 13.5 million ha (Table D4). The extent of occurrence for the WA Wheatbelt Woodland 

clearly exceeds the 1 million ha indicative threshold for a limited geographic  distribution, so is 

not considered to be limited on this basis. 

 

Table D4.  Area (hectares) of component IBRA subregions in which the WA Wheatbelt 

Woodland ecological community occurs. 

IBRA subregion Area of subregion (ha) 

AVW01 Merredin 6 524 175 

AVW02 Katanning 2 992 929 

MAL02 Western Mallee 3 981 720 

TOTAL 13 498 824 
Source: DoE (2013). 

 

D2.2. Area of occupancy.  

The present extent of the ecological community is estimated to cover about about 939 500 

hectares (Table D1), irrespective of condition. However, even if condition were to be taken into 

consideration, the area of ocupancy is likely to well exceed the 100 000 ha indicative threshold 

for a limited distribution. The area of occupancy for the WA Wheatbelt Woodland, therefore, is 

also considered to be not limited. 

D2.3. Patch size distribution.  

Extensive clearing of native vegetaion in the wheatbelt region has resulted in considerable 

fragmentation of the WA Wheatbelt Woodland ecological community into numerous small, 

disconnected remnants. An analysis was undertaken to determine the number of patches by size 

category for the twelve dominant vegetation associations. These dominant associations account 

for the majority (89 percent) of current extent remaining. Almost two-thirds of patches are one 

hectare or less in size, and about 93.5 percent of patches are ten hectares or less in size (Table 

D5; Figure D1). Using the data collated for Table D5, the estimated median patch size for the 

dominant vegetation associations has declined from a pre-1750 estimate of 150 hectares to a 

current estimate of only 0.48 hectares. The available information indicates that the WA 

Wheatbelt Woodland originally comprised a distribution of large, near continuous woodland 

patches across the flatter landscapes of the wheatbelt, that has since undergone intensive 

fragmentation, characterised by a very high proportion of small patches. 

Table D5. Number of patches by patch size range for the WA Wheatbelt Woodland ecological 

community, in relation to thresholds for fragmentation under Criterion 2. Data were collated for the 

12 dominant vegetation associations (see Table D1a for a list of component associations). 

Thresholds Size range 

(ha) 

No. patches % no. 

patches 

Cumulative % 

Restricted 

Very 

Restricted

1 60 817 65.9 
93.5 

99.4 > 1 - 10 25 523 27.6 

 > 10-100 5 433 5.89  

  > 100 566 0.61   

  Total  92 339 100   

Source: Data from the National Vegetation Information System, supplied by WA DPaW. 
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Figure D1. Pie chart representation of patch size distribution in Table D4. 

 

 
 

 

 

The trends shown in Table D5 and Figure D1 conform with the remnant vegetation patch 

statistics presented in Richardson et al. (2007) for the Avon NRM region
1
. That study noted that 

63.2% of vegetation patches in the region were under one hectare in size, and that 92.4% of 

vegetation patches were less than ten hectares in area. 

 

D2.4. Conclusion.  

The Committee notes that the extent of occurrence and area of occupancy for the WA Wheatbelt 

Woodlands do not indicate a limited or restricted geographic distribution. The ecological 

community formerly occurred as extensive and connected areas of woodland across a large 

region. It has since undergone intensive fragmentation to a degree that is consistent with a very 

restricted geographic distribution. The dominant component vegetation associations now mostly 

occur as remnants of very small size (typically under one hectare). Small and isolated patches are 

less resilient to disturbances and less likely to recover lost diversity and functions, where 

connectivity between patches is impaired. The nature of this geographic distribution makes the 

ecological community susceptible to a number of threats (e.g. salinity, declining rainfall, tree 

death and lack of recruitment) that could cause it to lose its characteristic biota and function 

across its geographic range in the immediate future
2
. Therefore, the ecological community has 

been demonstrated to have met the relevant elements of Criterion 2 to make it eligible for listing 

as critically endangered. 

  

                                                 
1
 The Avon NRM region is known as the Wheatbelt NRM, as at 30 June 2015. It covers much of the central 

and southern wheatbelt but also extends substantially into the adjacent Coolgardie bioregion, which includes 

the largely intact and extensive Great Western Woodland. 

2
  Immediate future is defined in the Committee’s guidelines on nominating and assessing ecological 

communities  to be within the next ten years or three generations of key long-lived species, in this case dominant 

eucalypt species.  

65.9 

27.6 

5.9 

0.61 

0.015 - 1 ha 

>1 - 10 ha 

>10 - 100 ha 

>100 ha 
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D3. Criterion 3 - Loss or decline of functionally important species 

There is a lack of specific information about the ecological functional roles for most species that 

occur in the WA Wheatbelt Woodland ecological community. Similarly, the significant loss or 

decline of many individual species are not documented at a national or State level, with the 

exception of species that are listed or otherwise considered to be threatened.   

The species within the ecological community which are likely to be best known and considered 

functionally important are the tree canopy eucalypts outlined in Table 2a of the conservation 

advice. As canopy tres, they have important roles in determining nutrient and water availability 

(e.g. through competition for resources with understorey species) and habitat characteristics for 

fauna (e.g. tree hollows for nest sites and nectar/fruits for food). Many of the key eucalypt 

species regarded to be iconic in the wheatbelt landscape are not presently considered to be 

threatened. Therefore, the Committee considers the ecological community is not eligible for 

listing in any category under this criterion. 

D4. Criterion 4 - Reduction in community integrity 

Those patches of the WA Wheatbelt Woodland ecological community which remain have 

experienced a reduction in their ecological integrity. A reduction in community integrity is most 

apparent through fragmentation of the ecological community, changes to vegetation structure, 

and altered species composition, both in terms of loss of native species and their replacement by 

weeds and feral animals. Changes to ecological processes, such as nutrient cycling, and 

recruitment capability also are likely to have occurred but are more difficult to evaluate and 

quantify. Ongoing changes, even where these are gradual and not readily apparent, could lead to 

the eventual loss of patches or even entire woodlands from local landscapes over time.  

Information about community integrity in the wheatbelt are available from scientific papers and 

reports that note various aspects of integrity, and the systematic dataset reporting on the quality 

of roadside native vegetation collated by the Roadside Conservation Committee  (RCC).  The 

flora and vegetation surveys of the RCC are discussed in section 1.5.3 Condition thresholds and 

their assessment of condition is presented in Table 5 of the conservation advice. Most surveys 

did not distinguish the vegetation type, so are indicative of the general condition of wheatbelt 

vegetation at the time of survey. It is assumed that patterns in eucalypt woodland vegetation, 

being the key vegetation type in the wheatbelt, reflect these generic patterns. The most recent 

surveys, however, provide information about vegetation type and allow analyses specific to 

eucalypt woodlands that are shown in the relevant tables. 

D4.1. Reduction in integrity through fragmentation  

Much of the natural vegetation of the wheatbelt has now vanished or been reduced to small 

remnants on farms and other properties, or narrow strips along roadside verges. Vegetation 

remnants that are small and linear tend to have a large perimeter: area ratio. The larger the 

perimeter and narrower the remnant, the less resilient a patch of native vegetation is to 

disturbance impacts, as weeds and other disturbances have greater potential to intrude into and 

throughout a patch. 

The data on patch size distributions presented above (Table D5; Figure D1) indicates that a 

substantial proportion of existing patches occur as very small remants, many less than one 

hectare in size. The RCC dataset also provides further information about the width of vegetated 

roadside remnants surveyed, that indicates a substantial proportion are very narrow, under 5 

metres wide. Data from over thirty thousand kilometres of roadsides surveyed across 22 local 

government areas and  aggregated for all vegetation types indicated that eighty percent of 

remnants had a very narrow vegetated width of one to five metres (Table D6). Only a very low 

proportion of vegetated roadsides (less than one percent in the intensive use zone) were more 

than 20 metres broad. Available information specific to eucalypt woodlands along roadsides 
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indicates the same pattern, if not a greater intensity of fragmentation, applies to the national 

ecological community (Table D6). 

Table D6.  Width of vegetated roadsides (km) surveyed in relevant local government areas 

(LGAs). Data generally were collated for all vegetation types.  Information about vegetation 

type, specifically eucalypt woodlands, were available for three LGA surveys. Data are sorted by 

decreasing proportion of narrow (1-5m) verges. 

WA LGA Total km 

surveyed 

Proportion of roadside remnants surveyed by width 

of remnant (% of total km) 

  1-5 m 5-20 m >20 m Unknown 

LGAs completely in the intensive land use zone 

Beverley 1 228.3 94.4 2.1 2.9 0.6 

Goomalling 1 276.9 91.5 2.6 0.8 5.1 

Kellerberrin 1 629.1 90.7 8.1 0.7 0.5 

Williams 

- Eucalypt woodland 

774.7 

328.7 

90.4 

83.3 

4.5 

6.2 

1.2 

1.9 

3.9 

8.6 

Moora 

- Eucalypt woodland 

1 471.9 

455.4 

89.5 

95.6 

7.9 

2.2 

0.5 

0.2 

2.1 

2.0 

Dowerin 1 651.8 88.4 5.1 0.5 6.0 

Wongan-Ballidu 1 961.1 85.7 8.1 0.9 5.3 

Wagin 1 442.0 83.4 8.9 1.6 6.1 

Katanning 1 149.5 83.0 12.2 0.3 4.5 

Merredin 2 211.8 81.6 12.7 1.1 4.6 

Woodanilling 

- Eucalypt woodland 

1 006.5 

646.4 

77.7 

77.9 

18.1 

17.9 

0.6 

0.4 

3.6 

3.8 

Tambellup 871.1 75.9 21.0 0.6 2.5 

Trayning 1 426.1 74.3 23.0 0.2 2.5 

Wyalcatchem 1 360.6 72.6 21.2 6.1 0.1 

Dumbleyung 1 800.4 67.4 24.5 2.9 5.3 

Cranbrook 1847.4 59.2 22.6 3.8 14.4 

Narrogin 1 284.7 58.9 33.7 0.6 6.8 

Kent 2 396.2 52.9 25.6 15.6 5.9 

MEDIAN - All 

- Eucalypt woodland 

 82.3 

83.3 

12.5 

 6.2 

0.8 

0.4 

4.6 

3.8 

LGAs that ovelap the agricultural clearing line in the eastern wheatbelt 

Dalwallinu 916.6 69.6 23.7 0.8 5.9 

Koorda 1 951.4 63.7 22.4 5.6 8.3 

Mount Marshall 3 312.7 59.9 26.9 13.1 0.1 

Westonia 1 658.0 53.1 33.3 1.0 12.6 

MEDIAN  61.8 25.3 3.3 7.1 

Source: RCC (2015) . Refer to sources in Table D2 for further detail and legend.. 

 

Data on native vegetation remnants with some woodland component on private properties 

registered with the Land for Wildlife Program over the past eighteen years indicate some trends 

of bushland quality with respect to size of the remnant.  With regard to smaller remnants under 

ten hectares in size, the highest proportion were rated as being in poor to moderate bushland 

condition. These sites were characterised as having a simplified to severely altered vegetation 

structure, with one or more understorey layers sparse or entirely absent plus heavy weed 

infestations and lower native diversity. In contrast, large remnants of over 100 hectares had the 

highest proportion of sites rated as excellent, i.e. a largely intact patch with minimal distrubance 
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evident. The information highlights the greater likelihood of degradation in condition with 

decreasing remnant size. 

Figure D2. Native vegetation remnants in the wheatbelt region registered with the Land for 

Wildlife program. Bars show the proportion of  each remnant size category by their bushland 

condition rating.  

 

 

 

Source: Data supplied by the WA Department of Parks and Wildlife on native vegetation patches registered in the 

Land for Wildlife Program in the Avon Wheatbelt and Western Mallee regions, as at March 2015. Based on 671 

sites with woodland vegetation and/or one of the key eucalypt species present as a dominant species within the site, 

plus an assessment of  bushland quality.  

 

The available data shows that the WA Wheatbelt Woodland ecological community has 

undergone a very extensive degree of fragmentation and now occurs as narrow and small sized 

patches across its entire range. Extensive fragmentation can affect the composition and function 

of native flora and fauna. For instance, Saunders (1989) documented declines in the avifauna of 

the wheatbelt at the regional, district and individual remnant scales. Extinctions of bird species 

were noted at each scale, with two species becoming extinct across the entire wheatbelt over the 

80 to 90 year interval examined by the study, plus other species noted as likely to be extinct at a 

district or local remnant scale. The iconic black cockatoos continue to decline in abundance and 

their range is contracting, largely due to fragmentation and loss of favourable habitat, especially 

hollow-bearing trees (Garnett et al., 2011). Hollows take decades to establish. However, the 

older trees in which hollows form are not being replaced when trees die, as little regeneration of 

canopy eucalypts is evident within many woodland sites (Saunders et al., 1982).  

Changes in fauna due to fragmentation also have been documented in gimlet woodlands of the 

wheatbelt, where  smaller and more isolated remnants were generally associated with greater 

levels of disturbance to sites. With respect to the lizard fauna, higher disturbance was associated 

with a shift to a more depauparate fauna dominated by generalist species (Smith et al., 1996). For 

the arthropod fauna, higher levels of disturbance were associated with fewer species of 

scorpions, termites and ants, and a lower abundance of mygalomorph spiders, but  a higher 

abundance and diversity of beetles (Abensperg-Traun et al., 1996). 
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D4.2. Reduction in integrity through altered vegetation structure and loss of diversity 

The modification and decline of native vegetation extent, diversity of flora species and 

vegetation structures in roadside remnants across the WA wheatbelt are shown in Tables D7, D8 

and D9, based on survey information compiled by the WA RCC. It is presumed that the situation 

may be similar for vegetation on private land, where land use pressures tend to be greater.  

 

Table D7.  Native vegetation extent along roadsides. Categories show cover of native vegetation 

within roadside remnants and numbers indicate proportion of roadside surveyed (% total km) in 

each local government area (LGA). Note that categories changed between 2009 and 2011. Data 

are sorted by decreasing proprotion of remnants with a high (>70/80%) native vegetation extent. 

WA LGA Total km 

surveyed] 

Proportion of roadside remnants surveyed by 

native vegetation extent (% of total km) 

LGAs completely in the intensive land use zone 

Since 2010  >70% native 30-70% native <30% native 

Cranbrook 1 847.4 38.3 30.6 31.1 

Merredin 

- Eucalypt woodland 

2 211.8 

456.6 

27.1 

29.0 

33.8 

32.3 

39.1 

38.7 

Williams 

- Eucalypt woodland 

774.7 

328.7 

16.6 

21.6 

45.9 

59.1 

37.5 

19.3 

Moora 

- Eucalypt woodland 

1 448.0 

455.4 

13.9 

24.4 

46.4 

72.2 

39.6 

3.4 

Woodanilling 

- Eucalypt woodland 

1 006.5 

646.3 

12.4 

21.7 

54.7 

68.4 

32.9 

9.9 

MEDIAN  16.6 45.9 37.5 

- Eucalypt woodland  23.1 63.8 14.6 

Pre-2010 Total 

[km] 

>80% native 

[km] 

20-80% native 

[km] 

<20% native 

[km] 

Kent 2 396.3 54.1 28.8 17.1 

Beverley 1 228.3 20.7 48.7 30.6 

Dumbleyung 1 800.4 17.0 49.3 33.7 

Dowerin 1 652.1 16.9 34.8 48.3 

Wongan-Ballidu 1 961.0 13.0 34.2 52.8 

Tambellup  871.0 10.6 68.3 21.1 

Wyalcatchem 1 360.5 9.1 64.0 27.0 

Wagin 1 442.0 8.3 53.7 38.0 

Narrogin 1 284.7 7.7 65.1 27.2 

Goomalling 1 276.8 6.0 45.3 48.8 

Katanning 1 148.7 3.6 69.2 27.2 

Kellerberrin 1 629.1 2.7 38.6 58.7 

Trayning 1 426.1 1.6 38.3 60.0 

MEDIAN  9.1 48.7 33.7 

LGAs that ovelap the agricultural clearing line in the eastern wheatbelt 

Mount Marshall 3 312.7 63.0 29.3 7.7 

Westonia 1 658.0 43.8 47.7 8.4 

Koorda 1 951.5 30.3 55.7 14.0 

Dalwallinu 952.6 27.8 60.3 11.9 

MEDIAN  37.1 51.7 10.2 

Source: RCC (2015). Refer to sources in Table D2 for further detail and legend. 
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Where native vegetation remains, its extent has declined. Only about nine to sixteen percent of 

the roadsides surveyed in the intensive land use zone retained a high extent of native vegetation 

cover (>70% cover) (Table D7). This value was slightly higher for eucalypt woodlands in the 

most recent RCC surveys, about 23 percent. The proportion of remnants in the intensive land use 

zone that have a low cover of native vegetation (<30% cover) was moderate across the 

wheatbelt, in the order of 33 to 38 percent of roadsides surveyed. However, the proportion of 

eucalypt woodlands with poor native cover tended to be lower, about fourteen percent. This may 

reflect the persistence of trees along roadsides that retain cover in lieu of understorey species that 

may have declined. Local government areas that overlap beyond the agricultural clearing line 

into the largely uncleared Great Western Woodlands had a much higher proportion of roadside 

remnants with an intact native vegetation cover (Table D7).  

Table D8.  Structure of native vegetation along roadsides. Categories show number of native 

vegetation layers present within roadside remnants and numbers indicate proportion of roadside 

surveyed (% total km) in each local government area (LGA). Data are sorted by decreasing 

proportion of remnants with 2 more vegetation layers intact. 

WA LGA Total km 

surveyed 

Proportion of roadside remnants surveyed by 

native vegetation structure (% of total km) 

  0 veg layers 1 veg layer 2+ veg layers 

LGAs completely in the intensive land use zone 

Kent 2 396.3 2.1 7.1 90.8 

Wyalcatchem 1 360.5 3.1 13.6 83.3 

Tambellup 871.0 3.9 17.3 78.7 

Beverley 1 228.2 2.8 24.2 73.0 

Cranbrook 1 847.4 6.2 21.1 72.8 

Trayning 1 426.1 3.2 25.8 71.0 

Merredin 

- Eucalypt woodland 

2 211.8 

456.6 

8.5 

1.1 

22.1 

15.6 

69.4 

83.4 

Dumbleyung 1 800.3 5.8 25.6 68.6 

Williams 

- Eucalypt woodland 

774.7 

328.7 

9.8 

0.0 

22.0 

16.9 

68.1 

83.1 

Wongan-Ballidu 1 961.1 14.7 18.9 66.4 

Wagin 1 441.9 3.0 31.5 65.5 

Woodanilling 

- Eucalypt woodland 

1 006.5 

646.4 

4.2 

0.4 

31.0 

31.1 

64.8 

68.5 

Moora 

- Eucalypt woodland 

1 471.9 

455.4 

9.7 

0.1 

26.6 

12.1 

63.7 

87.8 

Narrogin 1 284.7 3.9 32.7 63.4 

Dowerin 1 652.1 18.0 23.2 58.9 

Goomalling 1 276.9 14.1 43.1 42.8 

Katanning 1 149.4 6.2 52.7 41.1 

Kellerberrin 1 629.1 57.3 34.4 8.4 

MEDIAN 

- Eucalypt woodland 

 6.0 

0.3 

24.9 

16.3 

67.3 

83.3 

LGAs that ovelap the agricultural clearing line in the eastern wheatbelt 

Mount Marshall 3 312.7 0.7 2.7 96.6 

Dalwallinu 952.5 0.2 5.5 94.3 

Westonia 1 658.1 1.3 4.8 93.9 

Koorda 1 951.4 1.5 21.1 77.4 

MEDIAN  1.0 5.2 94.1 

Source: RCC (2015). Refer to sources in Table D2 for legend and further detail. 
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A majority of roadside native vegetation remnants retain a good degree of structural integrity - at 

least two layers of native vegetation are present in 67 percent of roadsides surveyed within the 

intensive land use zone (Table D8).  The remaining roadside remnants have been simplified to 

some extent, and lack at least one native vegetation layer. In the case of eucalypt woodlands, the 

vegetation structure is naturally more complex, usually comprising up to three layers (but noting 

that for some locations and associations one or both understorey layers may be naturally sparse). 

About 83 percent of eucalypt woodlands retain two or more structural layers of native 

vegetation, including an existing tree canopy plus a shrub and/or ground layer. It is likely that the 

remaining 17 percent of roadside woodlands are reduced to a tree canopy with a depleted or 

absent native understorey.  

Table D9.  Diversity of native flora species within roadside vegetation remnants. Categories 

show number of native species present and numbers indicate proportion of roadside surveyed (% 

total km) in each local government area (LGA). Data are sorted by decreasing proportion of 

remnants with very low native species diversity (0-5 species). 

WA LGA Total km 

surveyed 

Proportion of roadside remnants surveyed 

by no. of native species (% of total km) 

  0-5 native 

species 

6-19 native 

species 

20+ native 

species 

LGAs completely in the intensive land use zone 

Kellerberrin 1 629.1 77.4 22.1 0.4 

Woodanilling 

- Eucalypt woodland 

1 006.5 

646.4 

73.4 

72.1 

20.3 

22.6 

6.3 

5.4 

Moora 

- Eucalypt woodland 

1 448.0 

455.4 

70.6 

82.6 

24.9 

17.0 

4.5 

0.4 

Williams 

- Eucalypt woodland 

774.7 

328.7 

66.1 

66.2 

23.9 

26.5 

10.0 

7.3 

Dumbleyung 1 800.3 54.8 35.0 10.2 

Wongan-Ballidu 1 961.0 52.9 32.2 15.0 

Goomalling 1 276.9 52.8 42.2 5.0 

Cranbrook 1847.4 48.5 23.7 27.8 

Dowerin 1 652.1 43.0 39.2 17.8 

Wagin 1 442.0 39.9 56.1 4.0 

Katanning 1 149.4 39.1 54.9 6.0 

Wyalcatchem 1 360.5 33.2 59.8 7.0 

Trayning 1 426.2 31.6 55.7 12.7 

Narrogin 1 284.7 28.9 54.4 16.7 

Merredin 

- Eucalypt woodland 

2 211.8 

456.6 

28.5 

28.0 

35.7 

36.5 

35.8 

35.5 

Beverley 1 228.3 17.6 65.0 17.5 

Tambellup 871.0 17.6 44.6 37.8 

Kent 2 396.2 16.9 30.2 52.9 

MEDIAN 

- Eucalypt woodland 

 41.5 

69.2 

37.5 

24.6 

11.5 

6.4 

LGAs that ovelap the agricultural clearing line in the eastern wheatbelt 

Koorda 1 951.4 15.3 62.0 22.6 

Westonia 1 658.0 9.5 42.4 48.2 

Dalwallinu 952.4 7.7 34.1 58.2 

Mount Marshall 3 312.7 6.8 81.0 12.2 

MEDIAN  8.6 52.2 35.4 

Source: RCC (2015). Refer to sources in Table D2 for legend and further detail. 



DRAFT 
 

Approved Conservation Advice - Appendices  A74 

There has been a marked decline in the diversity of native flora present within surveyed roadside 

remnants. This is particularly notable given southwestern WA, including the wheatbelt, is 

recognised as an international biodiversity hotspot characterised by the high endemism and 

diversity of its local flora. For instance, the Avon [= Wheatbelt] NRM region contains a 

significant proportion of the total flora of WA: at least 37% of the state’s numerous 

dicotyledonous plants (i.e. broad-leaved wildflowers) are found in the region (Richardson et al, 

2007). Much of the vegetation occurred as complex mosaics with large variations in species 

composition across even small distances. The survey of wheatbelt woodland flora by Fox (2001) 

noted that many patches contained unique floristic elements such that no two understoreys were 

more than 30 percent alike. It is striking, therefore, that about forty percent of the native roadside 

vegetation surveyed across the intensive land use zone is now characterised by a very poor 

diversity of five or fewer native plant species present (Table D9). The situation is considerably 

worse for eucalypt woodlands, where 69 percent of surveyed roadsides showed a low diversity of 

native species. Only a low proportion of roadside vegetation remnants surveyed in the intensive 

land use zone (about ten percent) retained a high diversity of twenty or more native plant species. 

There are indications from comparative surveys undertaken in the Shire of Woodanilling 

between 1997/98 and 2011/12 that the decline in roadside native plant species diversity is 

becoming worse over time (see discussion under criterion 5, below). 

The observations by the Roadside Conservation Committee are supported by scientific studies 

that investigate the impacts of distburance to the native flora and fauna of the wheatbelt. For 

instance: 

 Saunders et al. (2003) observed a serious long-term deterioration in the condition of 

trees in a salmon gum woodland remnant between 1981 and 1997, and predicted that 

very mature few trees would remain into the future. No regeneration of canopy species 

was evident since 1929, when the remnant was isolated and grazing commenced. 

 Yates et al .(2000) noted a more than two-fold decline in the cover of native perennial 

plants and substantially increased cover of weed species in salmon gum woodland 

remnants due to livestock grazing. There also were adverse impacts to soil surface 

structure, e.g. reduced cover of litter and cryptogams,increased surface erosion, reduced 

water infiltration and altered soil nutrient status that imply impairment of ecological 

processes. Fencing to exclude livestock helps facilitate recovery of York gum-jam 

woodlands from grazing but further recovery actions are required, for example to 

address the additional impacts due to weeds (Prober et al, 2009). 

 McKenzie et al. (2003) measured a declining richness of ground dwelling animal 

(mammals, frogs, reptiles, spiders and scorpions) species with increasing salinity of 

wheatbelt sites. Woodlands affected by salinity only had a subset of the fauna recorded 

from similar unaffected sites. 

 Prober and Wiehl (2012) noted that the local diversity of native plant species declined 

strongly with increasing abundance of exotic weeds in a fragmented York gum-jam 

woodland remnant. This was partly related to the elevated soil nutrient status of 

disturbed sites and implies that restoration of sites could include treatments that deplete 

soil nurient status as part of integrated weed management. 

With regard to fauna, regional declines and extinctions in the number of terrestrial mammal 

species have been documented across Australia (Burbidge et al., 2008) and Table D10 

summarises the situation for terrestrial mammal extinctions in the wheatbelt bioregions. 

Overall, 28 mammal taxa are now regarded as extinct in one or both of the Avon Wheatbelt 

and Mallee bioregions. Ten species are extinct across both bioregions. The extinct mammals 

represent a considerable proportion of the regional terestrial mammal species diversity, in 

the order of 38-39 percent. They include iconic WA species such as the numbat and woylie 

that still persist in other regions outside the wheatbelt.  
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In addition to bioregional decline, local extinctions also have been documented. For 

instance, at the Mt Wilson wildlife sanctuary, sixteen mammal species are regarded to have 

been previously present but are now extinct at the site (AWC, 2013). Fourteen of the sixteen 

species also are listed as bioregionally extinct in Table D10 and the remaining two appear to 

be locally extinct: Phascogale calura (red-tailed phascogale) and Trichosurus vulpecula 

(common brushtail possum). Re-introduction programs are planned or under way to 

establish lost critical weight range mammals, at least within larger, more intact remnants 

such as Mt Gibson wildlife sanctuary in the northern wheatbelt and Dryandra Woodland on 

the boundary of the Jarrah Forest/Avon wheatbelt bioregions to the west of Narrogin (WA 

DEC, 2011; AWC, 2013). 

Table D10. Native terrestrial mammal species considered to be extinct within one or more of 

the key wheatbelt bioregions in WA. 

Scientific name Common name Avon Wheatbelt Mallee 

Antechinus flavipes mardo, yellow-footed antechinus E  

Bettongia lesueur boodie E E 

Bettongia pencillata woylie x E 

Bettongia pusilla Nullarbor dward bettong  E 

Chaeropus ecaudatus kandjilpa, pig-footed bandicoot E  

Dasycercus cristicauda mulgara  E 

Dasyurus geoffroyi * chuditch E x 

Hydromys chrysogaster rakali, water rat E  

Lagorchestes hirsutus rufous hare-wallaby E E 

Lagostrophus fasciatus banded hare-wallaby E E 

Leporillus apicalis djooyalpi, lesser stick-nest rat E E 

Leporillus conditor wopilkara, greater stick-nest rat  E 

Macropus eugenii tammar wallaby x E 

Macrotis lagotis bilby E E 

Myrmecobius fasciatus numbat E E 

Notomys longicaudatus koolawa, long-tailed hopping-mouse E  

Notomys macrotis noompa, large-eared hopping-mouse E  

Onychogalea lunata djawalpa, crescent nailtail wallaby E E 

Parantechinus apicalis dibbler E E 

Perameles bougainville western barred bandicoot E E 

Petrogale lateralis warru, black-footed rock-wallaby x E 

Phascogale sp. (southwest WA) wambenger x E 

Potorous platyops broad-faced potoroo E E 

Pseudomys australis palyoora, plains rat  E 

Pseudomys fieldi Djoongari, Shark Bay mouse E  

Pseudomys nanus moolpoo, western chestnut mouse E  

Pseudomys shortridgei dayang, heath rat E x 

Rattus tunneyi djini, pale field-rat E  

No. indigenous mammal species  53 46 

No. bioregionally extinct species  20 18 

% species bioregionally extinct  37.7 39.1 

Source: Burbidge et al. (2008). 

Legend:  E = formerly present but now extinct in the IBRA bioregion.  

x = remains present to some extent in the IBRA bioregion.  

Blank = bioregion is not part of the natural distribution of the species. 

* There has been one record of a chuditch at Mt Gibson, in the north of the wheatbelt (AWC, 2013) . 
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D4.3. Reduction in integrity through invasive species 

A list of key weeds present in the ecological community is at Appendix A and the impacts of 

weeds, herbivores and fertiliser addition are discussed in Appendix C Threats. The degree of 

weed invasion within roadside remnants is presented in Table D11. A heavy degree of weed 

invasion (above 70 to 80%) impacts about 15 to 31 percent of roadside remnants in total. 

Eucalypt woodlands appear to be less impacted by heavy weed invasions, as only six percent of 

roadsides had weed infestations above 70%. The majority of eucalypt woodland sites (nearly 60 

percent) appear to have a low degree of weed invasion, below 30 percent cover and another third 

of sites have moderate weed cover of between 30 and 70 percent. This indicates weeds currently 

are problematic at a local scale, where high infestations occur in woodlands, and are potentially 

being managed appropriately in many shires to prevent any serious spread. However, the 

presence of seriously invasive weeds such as bridal creeper (Asparagus asparagoides) and 

African lovegrass (Eragrostis curvula) are a concern for their ability to crowd out native species 

and spread. Some of the scientific studies noted in the previous paragraph (e.g. Prober and 

Wiehl, 2012) observed that significantly increased cover of exotic species, as a result of land use 

in the wheatbelt, was related to declines in native species diversity. 

D4.4. Summary 

The available information indicates that the ecological integrity of the ecological community 

has been reduced. Of particular concern is the very high degree of fragmentation experienced 

by eucalypt woodlands with many roadside patches being linear remnants less than five 

metres wide, in addition to the very high proportion of remnants being very small, less than 

one hectare, as reported under Criterion 2. A majority of woodland remnants, at least along 

roadsides demonstrate that native vegetation has become modifed, as characterised by the loss 

of at least one vegetation layer and significant loss of plant species diversity. Native 

vegetation is being replaced by weeds, to some extent, at many sites. Given the scale of 

reduction in community integrity applies to many patches of the ecological community across 

a very large range, restoration of the ecological community is unlikely to occur in the 

immediate future except for localised patches where restorative practices can reasonably be 

applied.  

The Committee considers that the change in integrity experienced by the ecological 

community is very severe and regeneration across the extent of the ecological community is 

unlikely in the immediate future. Therefore, the ecological community is eligible for listing as 

critically endangered under this criterion. 
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Table D11.  Weed invasion within roadside vegetation remnants. Categories show cover of 

weeds and numbers indicate proportion of roadside surveyed (% total km) in each local 

government area (LGA). Note that categories changed between 2009 and 2011. 

WA LGA Total km 

surveyed 

Proportion of roadside remnants surveyed by 

extent of weed cover (% of total km) 

LGAs completely in the intensive land use zone 

  <30% weeds 30-70% weeds >70% weeds 

Moora 

- Eucalypt woodland 

1 471.9 

455.4 

43.1 

47.9 

35.6 

45.0 

21.3 

7.1 

Williams 

- Eucalypt woodland 

774.7 

328.7 

44.3 

49.5 

37.1 

40.0 

18.6 

10.6 

Merredin 

- Eucalypt woodland 

2 211.8 

456.6 

60.5 

65.7 

24.0 

28.4 

15.4 

5.9 

Cranbrook 1 847.4 64.1 23.7 12.2 

Woodanilling 

- Eucalypt woodland 

1 006.5 

646.4 

64.1 

68.9 

28.5 

28.2 

7.5 

2.9 

MEDIAN - All  60.5 28.5 15.4 

- Eucalypt woodland  57.6 34.2 6.5 

  <20% weeds 20-80% weeds >80% weeds  

Wagin 1 441.9 10.8 10.5 78.7 

Wyalcatchem 1 360.5 20.2 30.2 49.6 

Dowerin 1 652.0 24.1 33.1 42.9 

Wongan-Ballidu 1 961.0 36.8 27.5 35.7 

Dumbleyung 1 800.3 28.4 37.0 34.6 

Kellerberrin 1 629.1 33.1 34.6 32.3 

Trayning 1 426.1 29.9 38.7 31.4 

Katanning 1 149.4 18.6 50.6 30.9 

Tambellup 871.0 16.2 55.2 28.6 

Goomalling 1 276.8 20.9 50.6 28.5 

Beverley 1 228.3 30.6 41.9 27.5 

Narrogin 1 284.7 16.9 62.9 20.2 

Kent 2 396.2 60.3 24.6 15.2 

MEDIAN  24.1 37.0 31.4 

LGAs that ovelap the agricultural clearing line in the eastern wheatbelt 

Dalwallinu 952.6 29.1 36.8 34.1 

Mount Marshall 3 312.6 68.2 23.6 8.2 

Westonia 1 658.0 61.5 31.5 7.0 

Koorda 1 951.4 76.1 17.9 6.0 

MEDIAN  64.9 27.6 7.6 

Source: RCC (2015). Refer to sources in Table D2 for legend and further detail. 

 

  



DRAFT 
 

Approved Conservation Advice - Appendices  A78 

D5. Criterion 5 - Rate of continuing detrimental change 

D5.1. Recent clearing activities 

Vegetation clearing continues to occur, to some extent, in the WA wheatbelt west of the 

agricultural clearing line. This is evident from vegetation clearing applications registered on 

the Clearing Permit System database (WA DER, 2015a); Table D12 summarises the data on 

vegetation clearing applications granted between 2010 and 2014 in the wheatbelt. 

 

Table D12. Vegetation clearing applications that were granted permits within the Avon 

Wheatbelt bioregion and Western Mallee subregion between 1 January 2010 and 31 

December 2014. 

Year granted No. applications Area approved to clear (ha) No. trees approved to clear 

2010 36 419.7 693 

2011 33 548.8 114 

2012 27 237.9 23 

2013 32 524.1 138 

2014 33 364.0 273 

TOTAL 161 2 094.4 1 241 

Source: WA DER (2015a) based on spatial data downloaded on 10 June 2015. Data covers permits that had a 

granted decision date in the years 2010 to 2014. Clearing undertaken through legal exemptions to clearing 

permits, as well as illegal clearing activities, are not included and would be additional to the values given. 

Exemptions currently allow for clearing of up to five hectares per property per financial year for low impact 

routine activities but this does not apply to designated environmentally sensitive areas (WA DER, 2015b, c). 

Note: Clearing permits may be valid for several years and have designated commencement and expiry dates. The 

data includes permits that were active or had expired on the download date (10 June 2015). Clearing may have 

occurred at any time during a permit’s timeframe, not necessarily within the granted year. It is also possible that 

clearing may not have resulted in the entire area or number of trees approved by a permit being cleared, for 

various reasons.  

 

Information on clearing applications granted for the wheatbelt region indicates that almost 

two thousand hecatres of native vegetation and over one thousand native trees were approved 

for clearing in the five years from 2010 to 2014, inclusive. Most applications during this 

period were granted for the purposes of road construction or upgrades (40%) or for mineral 

production (15.5%). However, most of the area approved for clearing during this period were 

approved for the purposes of mineral production (26.5%), railway construction and upgrades 

(25.6%), maintenance of fence lines ( 17.5%) or road construction and upgrades (10.3%). 

Although the annual number of applications was even across the five-year period, no 

consistent trends were evident for either the area or number of trees approved to be cleared 

over that time.   

The data from clearing permits provides no details about the type of vegetation or trees 

approved for clearing. They potentially cover shrublands, mallee and non-eucalypt woodlands 

in addition to the WA Wheatbelt Woodlands that occur across the wheatbelt region. Permits 

may also apply to vegetation in various states of condition from paddock trees and stands to 

more intact remnants. It is not possible to determine from the information the degree to which 

intact eucalypt woodlands are affected. What the data does show is that clearing of native 

vegetation is continuing in the wheatbelt, in the order of at least 200 to 500 ha annually 

between 2010 and 2014. 
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D5.2. Changes in extent of key vegetation associations 

With regard to continuing decline specific to eucalypt woodlands, estimates of extent for 

vegetation associations over time have been compiled by the WA Government. Data 

comparing estimated extent in 2009 and in 2013 (a four-year increment) are shown for 

selected woodland vegetation associations in Table D13. The subset of vegetation 

associations were selected to take account of: 

 same estimates of pre-European extent between 2009 and 2013. This allows for some 

corrections to vegetation modelling that may have occurred between the two analyses. 

 vegetation associations that are endemic or near endemic to the WA wheatbelt, i.e. had 

>90% of their original extent within the wheatbelt . This focuses the comparison on those 

vegetation associations most likely to be impacted by activities within the wheatbelt. 

Table D13 indicates a variable degree of change across thirty endemic vegetation 

associations. The majority (27 associations) showed minor changes of  5% in extent between 

2009 and 2013.  However, three associations showed more substantial increases in extent. 

Overall there was an increase of 4391 ha, or 0.83% from the 2009 extent estimates. The 

increased extent may be attributable to improved surveys and detection of woodland remnants 

in addition to the potential rehabilitation of certain sites. These data do not support that there 

has been a substantial detrimental change in extent for the ecological community, at least in 

the interval between 2009 and 2013.  

D5.3. Changes in the quality of roadside remnants in Woodlanilling Shire 

The roadside vegetation report for the Shire of Woodanilling (Stack et al., 2013) compares the 

results of roadside surveys undertaken in 1997/98 with surveys from 2011/12. While these do 

not detail changes in extent they highlight changes in condition of roadside remnants over 

thirteen years. The Shire of Woodanilling straddles the IBRA subregions of JAF02 and 

AVW02 between the towns of Wagin and Kojonup in the southern wheatbelt. To date, the 

Woodanilling survey is the RCC report that provides a time-series comparison in the 

wheatbelt region. It is inferred to be indicative of changes more widely across the southern 

wheatbelt, at least. The comparative data refer to native vegetation generally but are also 

taken as indicative of changes to eucalypt woodlands. In the 2011/12 survey for 

Woodanilling, vegetation types considered equivalent to the WA Wheatbelt Woodland 

ecological community accounted for 64% of the roadside length surveyed (646 km of a total 

of 1006 km). 

The comparative data are summarised in Table D14a-f and highlight some general trends over 

the thirteen year period. 

 Native species flora diversity decline markedly. Most sites in 1997/98 had 6-19 species but 

in 2011/12 most sites had 5 or fewer native species present. 

 Most remnants in both surveys had a moderate extent of native vegetation (30-70%) 

although the proportion was lower in 2011/12. There were only slight increases in the 

proportion of remnants with low (<30%) extent of native vegetation or with a high (>70%) 

extent of native vegetation. 

 There was an increase in the proportion of sites with 2-3 vegetation layers present. This 

may reflect the establishment and maturity of shrub species during the period. The survey 

report for Woodanilling noted that there was a period of unusually high rainfall just prior 

to, and during, the later survey that may have promoted germination of understorey 

species.   

 The proportion of medium weed infestations declined while light infestations increased. 

This could indicate that local weed management actions have been effective at reducing, 

though  not eliminating weed infestations (Stack et al., 2013). The proportion of heavy 

weed infestations has remained constant. 
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 There was marked shift in land use adjoining native roadside vegetation away from 

scattered vegetation towards cleared land. This likely reflects the loss of isolated trees plus 

small pockets of vegetation either by clearing or death due to salinity, drought or other 

disturbances. Although such patches may appear small and degraded, they play an 

important role in supporting connectivity and  habitat for the remaining roadside 

vegetation. One positive indication was an increase in the presence of adjoining native 

vegetation, possibly due to maturity of revegetation projects, successful threat 

abatement/recovery actions, or differences in surveys (Stack et al., 2013).  

Overall, changes during the thirteen year period may be best summarised through shifts in the 

roadside conservation value within the Shire of Woodanilling (Table D14f). There was a 

nearly three-fold increase in low conservation value sites, reflecting ongoing degradation of 

medium-low value sites. The proportion of sites considered to be of high to medium-high 

value, however, remained relatively steady, supporting the concept that more intact a site is, 

the more resilient it may be to degradation. The increase in low conservation sites not only 

suggests a loss of formerly more intact patches but also an intensification of degradation and 

disruption of important community processes; the degree of change, from 9.4 to 25.9%, 

indicates that detrimental change is at least serious over the immediate past. 

D5.4. Conclusion 

In conclusion, the information from several public sources indicates that, for the last five or 

six years, there has been an ongoing low level of clearing of native vegetation in the 

wheatbelt, though no serious decline was detected in the extent of WA Wheatbelt Woodlands. 

However, there are indications that remnants of native vegetation have experienced 

continuing decline in quality and integrity over the past decade, notably a loss of species 

diversity and increasing disturbance to the surrounding landscape. There are concerns, 

though, that recent changes in the wheatbelt, notably cessation of rail freight could result in 

increased incidence of clearing, particularly of roadside remnants. The Committee therefore 

considers the WA Wheatbelt Woodland ecological community is eligible for listing as 

vulnerable under this criterion. 

 

D6. Criterion 6 - Quantitative analysis showing probability of extinction 

There are no quantitative data available to assess this ecological community under this 

criterion. Therefore, it is not eligible for listing under this criterion. 
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Table D13. Changes in estimated extent of selected vegetation associations that correspond to the WA Wheatbelt woodland and are endemic or near-

endemic to the wheatbelt. Data compare estimates of extent in 2009 and 2013. 

 
Vegetation Association  no and name Pre-European 

extent (ha) 

Current extent 

(2009, ha) 

Current extent 

(2013, ha) 

Difference (ha) Change (%) 

7 - Medium woodland; York gum (E. loxophleba) & 

wandoo 

175,532 24,872.5 24,019.8 -852.8 -3.43 

13 - Medium open woodland; wandoo 392 220.8 217.9 -2.91 -1.32 

131 - Mosaic: Medium woodland; salmon gum & gimlet / 

Shrublands; mallee scrub, redwood & black marlock 

181,155 14,591.4 14,886.9 295.5 +2.03 

145 - Mosaic: Medium woodland; York gum & salmon gum 

/ Shrublands; thicket, acacia-casuarina-melaleuca alliance 

8,054 495.2 495.2 0.0 0.00 

352 - Medium woodland; York gum 665,165 118,617.0 117,412.6 -1204.4 -1.02 

494 - Medium woodland; salmon gum mixed with merrit & 

desert bloodwood (Eucalyptus sp.) 

2,575 2,574.6 2,574.6 0.0 0.00 

939 - Succulent steppe with woodland; York gum, sparse 

tea-tree scrub & samphire 

120 6.0 12.2 6.2 +103.94 

945 - Mosaic: Medium woodland; salmon gum / 

Shrublands; mallee scrub, redwood & black marlock 

176,612 30,412.1 32,676.2 2264.1 +7.45 

946 - Medium woodland; wandoo 49,459 12,453.3 12,611.1 157.9 +1.27 

948 - Medium woodland; York gum & river gum 1,441 442.9 442.9 0.0 0.00 

962 - Medium woodland; mallet (E. astringens) 62 5.5 5.5 0.0 0.00 

963 - Medium woodland; yate & paperbark (Melaleuca 

spp.) 

6,072 2,217.7 2,217.2 -0.5 -0.02 

967 - Medium woodland; wandoo & yate 95,099 16,318.2 16,252.8 -65.4 -0.40 

974 - Medium woodland; York gum, salmon gum & morrel 7,218 866.0 866.0 0.0 0.00 

981 - Medium woodland; wandoo, York gum & yate 10,531 1,320.7 1,320.7 0.0 0.00 

993 - Medium woodland; York gum & Allocasuarina 

huegeliana 

2,119 791.9 791.9 0.0 0.00 

1023 - Medium woodland; York gum, wandoo & salmon 

gum (E. salmonophloia) 

1,601,592 175,747.0 174,646.2 -1100.7 -0.63 

1025 - Mosaic: Medium woodland; York gum, salmon gum 

& morrel / Succulent steppe; saltbush & samphire 

1,920 1,104.0 1,104.0 0.0 0.00 
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Vegetation Association  no and name Pre-European 

extent (ha) 

Current extent 

(2009, ha) 

Current extent 

(2013, ha) 

Difference (ha) Change (%) 

1049 - Medium woodland; wandoo, York gum, salmon 

gum, morrel & gimlet 

833,385 56,987.4 56,843.2 -144.2 -0.25 

1057 - Mosaic: Shrublands; Medium woodland; salmon 

gum & gimlet / York gum & Eucalyptus sheathiana mallee 

scrub 

145,311 14,382.9 17,637.4 3254.4 +22.63 

1059 - Mosaic: Medium woodland; salmon gum & 

gimlet/Shrublands; mallee Eucalyptus longicornis & E. 

sheathiana scrub 

2,260 10.0 10.0 0.0 0.00 

1065 - Mosaic: Shrublands; Medium woodland; wandoo & 

gimlet / York gum & Eucalyptus sheathiana mallee scrub 

863 448.1 434.5 -13.5 -3.02 

1073 - Medium woodland; wandoo & mallet 18,807 6,289.9 6,226.0 -63.9 -1.02 

1085 - Medium woodland; wandoo & blue mallet (E.  

gardneri) 

51,787 7,942.5 7,942.4 -0.1 -0.001 

1087 - Medium woodland; wandoo, morrel & blue mallet 753 256.8 256.8 -0.07 -0.03 

1088 - Medium woodland; mallet & blue mallet 395 145.2 145.2 0.01 +0.007 

1092 - Medium woodland; wandoo, York gum & morrel 77,952 8,231.5 8,231.4 -0.1 -0.001 

1094 - Mosaic: Medium woodland; York gum & salmon 

gum / Shrublands; mallee scrub Eucalyptus eremophila & 

black marlock 

70,340 6,742.4 6,742.4 0.0 0.00 

1095 - Medium woodland; York gum, yate & salmon gum 1,941 529.4 529.4 0.0 0.00 

1967 Medium woodland; wandoo, yate & river gum 25,230 7,607.6 7,594.2 -13.4 -0.18 

TOTAL 4,256,888 531,117 535,508.00 +4,391.00 +0.83 

 
Sources: WA DPaW (2010; 2013). CAR Analysis Report 2009. WA Department of Environment and Conservation, Perth; and Government of Western Australia. (2013). 2013 

Statewide Vegetation Statistics incorporating the CAR Reserve Analysis (Full Report). Current as of June 2013.   
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Table D14. Comparison of roadside vegetation surveys undertaken in the Shire of Woodanilling 

in 1997/98 and in 2011/12. The arrows denote an increase (or a decrease of 25% from the 

1997/98 values.  

 

Proportion of roadsides surveyed (%) by: 

D14a) Number of native plant species category.  
 

No. native species 1997/98 (% roadside km) 2011/12 (% roadside km) 

0-5 8.7 73.4   

6-19 74.3 20.3  

20+ 17.0 6.3 

 

D14b) Extent of native vegetation category 
 

Extent 1997/98 (% roadside km) 2011/12 (% roadside km) 

<30% 12.4 32.9 

30-70% 82.5 54.7  

>70% 5.1 12.4 

 

D14c) Number of vegetation layers category 
 

No. vegetation layers 1997/98 (% roadside km) 2011/12 (% roadside km) 

0 2.3 4.2 

1 70.6 31.0  

2-3 27.1 64.8  

 

D14d) Weediness category 
 

Weediness 1997/98 (% roadside km) 2011/12 (% roadside km) 

Light (<30%) 26.5 64.1  

Medium (30-70%) 66.4 28.5  

Heavy (>70%) 7.1 7.5 

 

D14e) Adjoining land use category 
 

Land use 1997/98 (% roadside km) 2011/12 (% roadside km) 

Cleared 1.6 71.0  

Scattered vegetation 93.0 11.4  

Native vegetation 5.2 11.6 

Plantation/Planted natives 0.0 2.7 

Urban/Industrial/Rail 0.1 3.2 

Other 0.1 0.1 

 

D14f) Roadside Conservation Value category 
 

RCV category 1997/98 (% roadside km) 2011/12 (% roadside km) 

Low (0-4) 9.4 25.9 

Medium-Low (5-6) 46.0 30.5 

Medium – High (7-8) 27.4 27.3 

High (9-12) 17.3 16.2 

Source: Stack et al. (2013). 

 

 

 


