Addendum to Submission re Seeking a Balance: Arkaroola threatened species at risk from pro-mining re-zoning proposals
Joan E Vickers (PhD, Biology), (personal contact details deleted) 
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Introduction

In my Submission of 14 January 2010 (acknowledged 18 and 19 January 2010) I made the recommendation that the Arkaroola Wilderness Sanctuary either retain its current status as Environmental Class A Zone or be classed as Access Zone 1 (No access for exploration and resource development). 
The purpose of this Addendum is two-fold:

· Provide supporting material for the claim that the Arkaroola Wilderness Sanctuary hosts a range of threatened flora and fauna species which comprise matters of national environmental significance that will be adversely impacted upon by uranium mining. Hence a referral to the Australian Government Minister for the Environment is mandatory for any mining activity under the Environment Protection and Biodiversity Conservation (EPBC) Act (http://www.environment.gov.au/epbc/assessments/process.html).
· Reconfirm my recommendation that the current zoning of Arkaroola not be degraded to provide access to mining in light of this additional information and analysis.
Two nationally endangered (E) and six nationally vulnerable (V) plant species, and seven nationally vulnerable animal species have been recorded for Arkaroola and/or the Northern Flinders Ranges, and one threatened ecological community (see below). Mining is likely to have a significant impact (according to EPBC Significant Impact Criteria) on both Endangered and most of the Vulnerable species (which probably comprise EPBC important populations). 
	
	Cate-gory
	No. Species
	Total threat-ened

	Flora
	AUS E
	2
	8

	
	AUS V
	6
	

	
	SA E
	5
	11

	
	SA V
	6
	

	Fauna
	AUS V
	7
	7

	
	SA E
	2
	8

	
	SA V
	6
	


The following map, produced by the Wilderness Society shows the current area occupied by the Environmental Class A Zone (red line), Arkaroola Lease (white line), the current Marathon McGee exploration lease (black line) and the proposed Access Zones 1 the (Purple, no access for exploration and resource development), 2a (blue, no high-impact activities accepted), 2b (green, low impact activities accepted – those listed look rather high impact to me) and 3 (yellow, standard exploration and mining access). 

[image: image1.jpg]



As described in detail in http://www.flickr.com/photos/liamjon-d/4156988524/sizes/o/, under current Environmental Class A Zone stipulations, mining is only permitted if the “deposit is of paramount importance and in the national interest and if no equivalent resource is available outside of the zone”. Thus the presence of Marathon Mt McGee Exploration Lease 4355 would appear to contravene the provisions of the current zoning, as the uranium ore in this area comprises only 2.5% of the total uranium resources of SA (see Submission) and 3 existing uranium mines are not far away (Beverly, Four Mile and Olympic Dam (Arkaroola Wilderness Sanctuary Special Edition Newsletter November 2009)).

Under the re-zoning proposal, most of the exploration lease as well as the northern half of the Class A Zone  become Access Zone 3, converting more than half of the Class A zone into standard exploration and mining access and leaving less than one quarter protected as no access, and only a small proportion of the Arkaroola lease will still be protected from mining access.
As noted in my submission, Seeking a Balance contained insufficient information to evaluate the likely impacts of post-rezoning expanded mining activities on threatened species, or any information on what threatened species are present. Therefore I have compiled descriptions of threatened flora and fauna of the Arkaroola area listed in the Environmental Database of South Australia 2010, Biodiversity Assessment - Flinders Lofty Block (Australian Government, Australian Natural Resources Atlas (http://www.anra.gov.au/topics/vegetation/assessment/sa/ibra-flinders-lofty-block.html, http://www.anra.gov.au/topics/vegetation/assessment/sa/ibra-flb-species.html), listed in Biological Survey of the Flinders Ranges of South Australia (R. Brandle, 1997-1999, (http://www.environment.sa.gov.au/science/pdfs/biosurvey/flinders_ranges/flinders_ranges_report.pdf). Descriptions include illustrations, conservation status, distribution, habitat and threats.
All species were listed in the Environmental Database of South Australia for Arkaroola except Frankenia plicata, Acacia menzelii, Pterostylis xerophila, Swainsonia murrayana, Xerothamnella parviflora, Atriplex kochiana, Acanthiza iridalei iridalei, Amytornis textilis modestu and Mogurnda clivicola which were listed for Flinders Lofty Block 5 Northern Flinders Ranges in Biodiversity Assessment – Flinders Lofty Block.
The group of threatened species is characterised by iconic and relict species and  high endemism, either to South Australia, the Flinders Ranges or the Northern Flinders Range. 

Flora – Nationally endangered species
Dodonaea subglandulifera (Arid Hop Bush)
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=11956
[image: image2.jpg]



sa-threatened-flora.pdf (Threatened species network, Australiaian Government and WWF), Urgent recovery actions for threatened flora, Yorke Peninsula. Nature Conservation Society of SA.
Conservation status

National (EPBC Act Listing): Endangered

SA: Endangered
Distribution 

[image: image3.jpg]



Also reported from Flinders Lofty Block 5 (FLB5, Northern Flinders Ranges) (http://www.anra.gov.au/topics/vegetation/assessment/sa/ibra-flb-species.html) and Simpson Desert (http://www.environment.gov.au/biodiversity/threatened/species/pubs/4225-conservation-advice.pdf).
Habitat

Known largely from roadsides (http://www.anra.gov.au/topics/vegetation/assessment/sa/ibra-kan-species-threats.html).
Threats

Processes known to threaten D. subglandulifera are weed encroachment, stock grazing, increasing fragmentation and loss of remnants, agricultural activities and roadworks (http://www.anra.gov.au/topics/vegetation/assessment/sa/ibra-kan-species-threats.html).

Frankenia plicata (Sea Heath) 

http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=4225
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Frankenia plicata

http://www.anra.gov.au/topics/vegetation/pubs/case_studies/ssd_casestudy.pdf
Conservation Status

National (EPBC Act Listing): Endangered

Distribution

[image: image5.jpg]



Also reported from FLB5 (http://www.anra.gov.au/topics/vegetation/assessment/sa/ibra-flb-species.html), Stony Creek (bioregion north of Arkaroola/FLB5 and extending into NT, http://www.anra.gov.au/topics/rangelands/overview/sa/ibra-stp.html) and Simpson Desert (http://www.environment.sa.gov.au/parks/pdfs/SDRR-review.pdf).
Habitat

Range of habitats including on small hillside channels which take the first run-off after rain. In the Simpson Desert, loamy sands to clay. Wide range of vegetation communities that have good drainage.
Threats

Trampling and habitat degradation by cattle, increased run-off and erosion; grazing (http://www.environment.gov.au/biodiversity/threatened/species/pubs/4225-conservation-advice.pdf).
Flora – Nationally Vulnerable species
Acacia araneosa (Spidery Wattle, Balcanoona Wattle)
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=20767
[image: image6.jpg]



http://content5.eol.org/content/2008/10/06/12/22720_large.jpg 

Conservation status

National: Vulnerable
SA: Endangered
Distribution

Restricted to a small area of the N Flinders Ranges including Arkaroola Sanctuary. Confined to an area of 8 km² in the Gammon Ranges NP and adjacent Arkaroola Sanctuary.
[image: image7.jpg]



Habitat

This species grows on calcareous soil on hillsides and ridges. The vegetation is dry open woodland of Eucalyptus gillii and Triodia irritans (Whibley 1976; Whibley & Dashorst 1985; Whibley & Symon 1992; Orchard & Wilson 2001). It often occurs in dense stands (Whibley & Dashorst 1985). The soil is a crusty alkaline neutral red duplex. The annual rainfall averages about 200 mm (Whibley & Symon 1992).

Threats
Habitat degradation and browsing by feral rabbits and goats, and introduced plant species. Mining was judged to be a main potential threat in 1995 as a mining exploration licence existed for the whole of its range (Davies, RJP 1995, Threatened Plant Species Management in National Parks and Wildlife Act Reserves in South Australia, Botanic Gardens of Adelaide, Athelstone). (http://www.environment.gov.au/biodiversity/threatened/species/pubs/20767-conservation-advice.pdf)
The EPBC Conservation Advice stated that maintenance and development activities, changes in hydrology that could bring about changes in water tables or flows, increased run-off, sedimentation or pollution should be monitored to ensure that no adverse impacts occur. Mining could bring about all of these changes.
The Arkaroola Newsletter ‘Too Precious to Mine (Nov 2009) reported the following on the Spidery Wattle:
“A Flinders Ranges endemic, Spidery Wattle (Acacia araneosa ) is found only along the Arkaroola/Vulkathunha National Park boundary. Its distribution covers less than ten square kilometres. Identified as one of eight conservation priority plant species in the SA Arid Lands Natural Resoource Management Region, Spidery Wattle is struggling to survive. There is currently a proposal before the Native Vegetation Council to fund a conservation program for the long-term protection of a five square kilometre Spidery Wattle community on Arkaroola. DEH supports this proposal. However, under the proposed new management framework, most of the population occurs in Access Zone 3 where standard exploration and mining conditions apply” (http://www.arkaroola.com.au/documents/ARK_Newsletter_Special_Edition.pdf)
Codonocarpus pyramidalis (Slender Bell-fruit)
(http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=19507)
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A healthy stand of SA endangered Slender Bell-fruit trees in Access Zone 2b

where temporary ground-disturbing activities and access tracks will be

permitted under new zoning arrangements
(http://www.arkaroola.com.au/documents/ARK_Newsletter_Special_Edition.pdf)
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Bell fruit

http://www.arkaroola.com.au/documents/ARK_Newsletter_2.pdf
Conservation Status 
National: Vulnerable

SA: Endangered
NSW: Extinct
Distribution 

[image: image10.jpg]



Occurs in the Northern Lofty Ranges, Flinders Ranges and eastern regions of South Australia.

Habitat 
Grows on crests and slopes of low ridges, hills and along creeks in loamy sand or sandy clay loam of pH 8.5–9 (http://www.environment.gov.au/biodiversity/threatened/species/pubs/19507-conservation-advice.pdf).
EPBC threatened ecological community

Overlaps with EPBC Act-listed threatened ecological community of native species dependent on natural discharge of groundwater from the Great Artesian Basin.

(http://www.environment.gov.au/biodiversity/threatened/species/pubs/19507-conservation-advice.pdf).
Threats

Seedling grazing by rabbits and goats (http://www.anra.gov.au/topics/vegetation/assessment/nsw/ibra-bhc-species-recovery.html). EPBC Conservation Advice recommends that changes in hydrology could result in changes to water table levels, run-off, sedimentation or pollution and should be managed.
Acacia menzelii (Menzel’s Wattle)
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=9218
[image: image11.jpg]



http://www.anbg.gov.au/images/photo_cd/301610241319/082.html
Conservation Status
National: Vulnerable
Distribution

[image: image12.jpg]



Endemic to SA, confined to localised areas of the Murray Mallee, Lofty Ranges and Flinders Ranges. 
Habitat

(http://www.environment.gov.au/biodiversity/threatened/species/pubs/9218-conservation-advice.pdf)

Calcareous loamy earths, where average annual rainfall is 350-400 mm. Scattered shrubs; either on roadsides, or in low open shrubby woodland on more rocky sites which have only been partly cleared. Open Eucalyptus scrub.

Flinders Ranges: known site on the eastern end of Mt Hack Range. 

EPBC threatened ecological community

Overlaps with EPBC Act-listed threatened ecological community of native species dependent on natural discharge of groundwater from the Great Artesian Basin.

(http://www.environment.gov.au/biodiversity/threatened/species/pubs/9218-conservation-advice.pdf)
Threats

Weeds, particularly exotic grasses; grazing; road maintenance; browsing by

feral goats; habitat fragmentation; inappropriate fire regimes;

lack of recruitment and vegetation clearance. Likely in the event that mining is permitted at Arkaroola Wilderness Sanctuary.
Pterostylis xerophila (Desert Greenhood)
(http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=7997)
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http://www.wildblue.com.au/index.php?option=com_zoom&Itemid=25&page=view&catid=43&key=161&hit=1
Conservation Status
National: Vulnerable

Distribution

[image: image14.jpg]L M




Also recorded for the Northern Flinders Ranges
Habitat

Open mallee scrublands, often on rocky outcrops in stony rises (http://www.land.vic.gov.au/CA256F310024B628/0/75959921608E3158CA2573A20081E236/$File/desert+greenhood+october+2007.pdf).
Threats
Vegetation clearing and grazing (http://www.anra.gov.au/topics/vegetation/assessment/sa/ibra-gaw-species-threats.html)
Swainsona murrayana (Slender Darling Pea)
(http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=6765)
[image: image15.jpg]



http://farm4.static.flickr.com/3528/3722736186_2830a338c7.jpg 
Conservation Status
National: Vulnerable
Distribution

[image: image16.jpg]ots





Habitat

(http://www.environment.gov.au/biodiversity/threatened/species/pubs/6765-conservation-advice.pdf)
Grassland, herbland, and open Black-box woodland, often in depressions; in heavy grey or brown clay, loam, or red cracking clays. Often associated with low chenopod shrubs  wallaby-grass, and spear grass. Can occur in disturbed paddocks. 
EPBC Act-listed threatened ecological community

The community of native species dependant on natural discharge of groundwater from the Great Artesian Basin.

Threats 

The main identified threats to Slender Darling-pea include grazing from domestic stock and rabbits (Oryctolagus cuniculus); weed invasion; cultivation; and roadside maintenance activities (Ayres et al., 1996; DSE, 2001; DECC, 2005a).

Xerothamnella parviflora (Small-leaved Xerothamnella)
(http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=3141)
[image: image17.jpg]


Xerothamnella parvifolia
Photo A.E. Orme Jan 2003 ©Royal Botanic Gardens & Domain Trust, Sydney Australia http://plantnet.rbgsyd.nsw.gov.au/cgi-bin/NSWfl.pl?page=nswfl&photo=27&file=15/808/XERO4.jpg 
Conservation Status

(http://www.environment.gov.au/biodiversity/threatened/species/pubs/3141-conservation-advice.pdf)
National: Vulnerable

Queensland: Vulnerable

NSW: Endangered

SA: Endangered

Distribution
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Habitat

Associated with slopes above gullies in vegetation which contains Eucalyptus gillii and Casuarina pauper over Senna, Dodonaea and Ptilotus species.

Threats

Mineral exploration; grazing by feral animals, including goats, rabbits and pigs, grazing by native animals, such as Euro. Visitor damage, invasive weeds. Isolation of South Australian and NSW populations and apparent decline, lack of recruitment. EPBC Conservation Advice recommends to ensure that road widening, maintenance and infrastructure development do not impact on populations (http://www.environment.gov.au/biodiversity/threatened/species/pubs/3141-conservation-advice.pdf).
Flora – SA Endgangered species
Dodonaea subglandulifera (Arid Hop Bush)
See above (Nationally Endangered)
Acacia araneosa (Spidery Wattle, Balcanoona Wattle)

See above (Nationally Vulnerable)

Codonocarpus pyramidalis (Slender Bell-fruit)

See above (Nationally Vulnerable)

Xerothamnella parviflora (Small-leaved Xerothamnella)

See above (Nationally Vulnerable)

Microtis eremaea (Slender Onion-orchid, Inland Onion Orchid)
(http://florabase.calm.wa.gov.au/browse/profile/14382) 
[image: image19.jpg]



Microtis eremaea. Jones, DL (2006) Native Orchids of Australia
Conservation status

SA: Endangered

WA: Not threatened

Distribution
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WA distribution (http://florabase.calm.wa.gov.au/browse/map/14382  http://www.eol.org/pages/1138170) 

[image: image21.jpg]



SA distribution, Flinders Ranges. Also found in Arkaroola Wilderness Sanctuary (http://www.eol.org/pages/1138170) 
Habitat

20 – 400m, inland areas along watercourses, in gullies and on rock outcrops in well-drained sands (Jones, DL (2006) Orchids Of Australia)
Flora – SA Vulnerable species
Acacia confluens (Arkarooloa Wattle)
(http://www.worldwidewattle.com/speciesgallery/confluens.php)
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Acacia confluens (http://www.worldwidewattle.com/imagegallery/image.php?p=0&l=c&id=20566&o=1)

Conservation status

SA: Vulnerable

Distribution

[image: image23.jpg]



Endemic in the northern Flinders Ranges; collected at Arkaroola bore, Mt Gee and Mt Painter. (http://www.anbg.gov.au/abrs/online-resources/flora/stddisplay.xsql?pnid=462)
Habitat
Shallow calcareous loam, steep stony hillsides and gullies amongst outcropping quartzite, in tall shrubland (http://www.anbg.gov.au/abrs/online-resources/flora/stddisplay.xsql?pnid=462)
Austrostipa pilata (Prickly Spear-grass)
Environmental Database SA 2010

Conservation status

SA: Vulnerable

Distribution

Occurs in Eyre Peninsula NRM Area also (http://www.environment.sa.gov.au/biodiversity/west_bcp/pdfs/threatened_flora_list.pdf) 
And Mt Lofty Ranges (http://www.deh.sa.gov.au/biodiversity/pdfs/amlrrp-plan-appendixA.pdf) 
Atriplex kochiana (Koch’s Saltbush)
Conservation status

SA: Vulnerable
Distribution
Listed for Flinders Lofty Block 5 (Northern Flinders Ranges)

Found also at Andamooka opal fields (http://www.ingentaconnect.com/content/rssa/trssa/2009/00000133/00000001/art00011) 
Occurs at Stony Plains, SA (http://www.environment.gov.au/biodiversity/publications/series/paper4/stp.html) 

Lepidium pseudotasmanicum (Shade Peppercress)

[image: image24.jpg]



http://www.dpiw.tas.gov.au/inter,nsf/Attachments/SSKA-75664V/$FILE/Lepidium%20pseudotasmanicum.pdf 

Conservation status

SA: Vulnerable

Tasmania: Rare

Distribution

SA (Arkaroola (Environmental Database of South Australia 2010), listed in Biodiversity Assessment, Flinders Lofty Block), Tasmania, Queensland, NSW, Victoria, NZ

Habitat

Bare ground in grassland and grassy woodland (Tasmania)

Threats

Roadside maintenance, grazing by rabbits and goats (http://www.anra.gov.au/topics/vegetation/assessment/sa/ibra-flb-species-recovery.html) 
Maireana excavata (Bottle Fissure-plant)
[image: image25.jpg]Porermia Horbacaous Plants





(http://www.goldfieldsrevegetation.com.au/PlantDetail.asp?PlantID=3784) 
Conservation status

SA: Vulnerable
Distribution

SA (Arkaroola (Environmental Database of South Australia 2010), Biodiversity Assessment, Flinders Lofty Block)), NSW (Fowlers Gap, http://www.fowlersgap.unsw.edu.au/pdf/Plantlist.pdf) 
Habitat

Found in Iron-grass Natural Temperate Grassland of South Australia ecological community (http://www.environment.gov.au/epbc/publications/pubs/peppermint-box-iron-grass.pdf).
Threats

Feral animals, rabit and goat grazing

Swainsona viridis (Creeping Darling Pea)

[image: image26.jpg]



http://www.anbg.gov.au/photo/apii/id/fr/106 
Conservation status

SA: Vulnerable

NSW: Endangered

Distribution

Uncommon, Broken Hill and Silverton districts in the far north-western plains of NSW. Also occurs in the Flinders Ranges area of SA.
(http://www.threatenedspecies.environment.nsw.gov.au/tsprofile/profile.aspx?id=10784) 
Threats

In NSW, habitat destruction, feral animal disturbance.
Flora - SA  Rare species

(Environmental Database SA 2010)

Aristida arida

Atriplex eichleri (Eichler’s Saltbush)

Austrodanthonia tenuior (Short-awned Wallaby-grass)

Austrostipa petraea (Flinders Range Spear-grass) 

Daviesia stricta (Flinders Ranges Bitter-pea)
Dianella longifolia var. grandis (Pale Flax-lily)
Goodenia saccata (Flinders Ranges Goodenia)

Maireana melanocarpa (Black-fruit Bluebush)

Orobanche cernua var. australiana (Australian Broomrape)

Philotheca angustifolia ssp. angustifolia (Narrow-leaf Wax-flower)

Phyllanthus calycinus (Snowdrop Spurge)

Swainsona leeana (Lee's Swainson-pea)

Swainsona oligophylla

Zygophyllum humillimum (Small-fruit Twinleaf)

Zygophyllum hybridum

Fauna – Nationally Extinct

Pseudomys gouldii (Gould's Mouse )
There are many others. Pseudomys gouldii is included here because it remains in the SA database as Endangered.
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Pseudomys gouldii

http://australianmuseum.net.au/image/White-footed-Mouse-Mus-gouldi
Conservation status

National: Extinct (last specimens collected 1856-57)
SA: Listed as Endangered
Distribution
Common in Flinders Ranges prior to 1856.
Threats

Thought to have been extirpated by feral cats.
Fauna – Nationally Vulnerable
Petrogale xanthopus xanthopus (Yellow-footed Rock-wallaby)

(http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=66646#summary)
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http://www.arkaroola.com.au/documents/From_the_Ark_Update140110.pdf
Conservation Status

National: Vulnerable

New South Wales: Endangered 
South Australia: Vulnerable
Distribution
Dry, semi-arid rocky regions of South Australia’s Flinders, Gawler and Willouran Ranges and the Olary Hills. General population decline in Flinders Ranges, were present in greater densities in the past; current population in South Australia is likely to be around 2000 animals (http://www.environment.gov.au/biodiversity/threatened/species/pubs/66646-conservation-advice.pdf).
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Recorded in Arkaroola
Habitat

Rocky outcrops in semi-arid country; sandstones, limestones and conglomerates in the Flinders Ranges. Some colonies found in association with permanent fresh water, often around soaks at edge of rock faces; other colonies appear to exist without a reliable water supply. All colonies probably require some form of permanent water supply up to 5 km distant. Favour cliff-lines with a southerly aspect supporting more abundant vegetation. 
Threats

Habitat destruction, grazing and browsing by domestic stock and feral herbivores, as well as the removal of timber for the mining industry and fencing (http://www.environment.gov.au/biodiversity/threatened/species/pubs/66646-conservation-advice.pdf).

Existing Plans/Management Prescriptions that Could Affect the Species

South Australian Department of Environment and Heritage Operation Bounceback, an ecological restoration program operating in the Flinders Ranges within known Yellow-footed Rock-wallaby habitat. The Yellow-footed Rock Wallaby is a primary focus for this program (http://www.environment.sa.gov.au/biodiversity/threatened-species/yellowfoot.html). 
Mining in Arkaroola inconsistent with conservation aims of Bounceback.
Leporillus conditor (Greater Stick-nest Rat)
(http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=137) 
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Leporillus conditor

http://www.flickr.com/photos/centralaustralia/2676689898/
Conservation status

National: Vulnerable
SA: Vulnerable

WA: Rare, Specially Protected Fauna
Distribution
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Recorded in Arkaroola (Flinders Ranges Survey observation, in Environmental Database South Australia 2010)
Only natural extant population on Franklin Island in SA. Reintroduced onto SA and WA islands and conservation reserve near Roxby Downs, SA. 
Habitat

Inhabits perennial particularly succulent species shrublands.

Threats

Predation by native animals (Barn Owls, Black Tiger Snakes, Sand Goannas). Potential threat :re-introduction of feral predators.
Notomys fuscus (Dusky Hopping-mouse, Wilkiniti )
(http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=125) 
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Notomys fuscus
http://www.arkive.org/media/3B/3B2C9BBE-A7F1-47D2-9A9A-DD02BC714668/Presentation.Large/Duskyhoppingmouseshowingbrushliketail.jpg 
Conservation status

National: Vulnerable
SA: Vulnerable

QLD: Endangered

NSW: Endangered

NT: Endangered

Distribution
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http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=125. Occurs in Arkaroola

Habitat

Soft sandy habitats, preferably sand dunes, hills and ridges.

Threats
Feral cats and foxes; grazing; competition from house mice and rabbits

Acanthiza iredalei iredalei (Slender-billed Thornbill (western))
(http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=25967)
[image: image34.jpg]



Slender-billed Thornbill Acanthiza iridalei iridalei
http://www.google.com.au/imgres?imgurl=http://www.peterfuller.com.au/galleries/thornbills/brownthornbill8190.jpg&imgrefurl=http://www.peterfuller.com.au/galleries/thornbills/brownthornbill.html&usg=__NG-et8C1IJIeAswooq-YWlMm7C4=&h=489&w=800&sz=60&hl=en&start=18&itbs=1&tbnid=9LwM3QSbQCO92M:&tbnh=87&tbnw=143&prev=/images%3Fq%3DSlender-billed%2BThornbill%2Bimages%26hl%3Den%26sa%3DG
Conservation Status

National: Vulnerable
SA: Vulnerable

NT: Extinct
Distribution

[image: image35.jpg]



Habitat

Chenopod shrublands that are dominated by Maireana and Atriplex associations. Occasionally occurs in adjacent acacia shrublands and mangroves.
Inland, close to saltlakes.
Threats

Habitat degradation caused by livestock and rabbits. Decline attributed to grazing, exacerbated by changes to fire regimes and possibly, at Leigh Creek, by the impact of mining activities. 
Amytornis textilis modestu (Thick-billed grass wren (eastern))

(http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=59460)
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(http://www.mangoverde.com/birdsound/picpages/pic155-18-2.html) 
Conservation Status

National: Vulnerable

NSW: Probably extinct (http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=59460)
Northern Territory: Endangered
South Australia: Endangered
Distribution
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Habitat

Chenopod shrublands (Atriplex and bluebush Maireana spp.).
Threats

Grazing by sheep, cattle, rabbits and goats, drought. NSW extinction caused by heavy grazing 1880sand droughts 1890s. (Recovery plan: http://www.environment.gov.au/biodiversity/threatened/publications/recovery/grass-wren-eastern/index.html)
Mogurnda clivicola (Flinders Ranges Gudgeon)
(http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=66693)
[image: image38.jpg]© et Amstrong.




http://www.desertfishes.org/australia/fish/mogubarc.jpg
Conservation Status
National: Vulnerable
South Australia: Endangered

Distribution
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Habitat

Flinders Ranges: Small isolated freshwater waterholes in rocky creeks, and spring-fed pools in streams flowing through steep-sided valleys. Barcoo R.: mud bottomed lowland creek.
Threats

Competition with introduced species, changes in water quality and/or flow by feral goats; loss and degradation of habitat through mining; commercial collection; a cancerous disease. Flinders Ranges: small, fragmented distributions, especially Barcoo River, which leaves the species vulnerable to changing hydrological and weatherpatterns.
http://www.environment.gov.au/biodiversity/threatened/species/pubs/66693-conservation-advice.pdf. EPBC Conservation Advice: Ensure infrastructure or development activities do not adversely impact on areas where the Flinders Ranges Gudgeon occurs. Manage any changes to hydrology that may result in changes to the water levels in aquatic habitats and associated table levels, increased run-off, sedimentation or pollution.
Existing Plans/Management Prescriptions

South Australian Department of Environment and Heritage – Operation Bounceback (Flinders Ranges).
Aprasia pseudopulchella (Flinders Ranges Worm-lizard)
(http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=1666)
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(http://www.arkive.org/flinders-ranges-worm-lizard/aprasia-pseudopulchella/image-G38821.html)
Conservation Status

National: Vulnerable
SA: Vulnerable (Environmental Database of South Australia 2010)
Distribution
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Habitat

Loose sand and soil, under rocks and litter. Open woodland, native tussock grassland, riparian habitats and rocky isolates. Prefers stony soils, or clay soils with a stony surface, beneath stones and rotting stumps. Under ground debris and logs, or in ant and termite nests. 

EPBC threatened ecological communities
Native species dependent on natural discharge of groundwater from the Great Artesian Basin.
Threats

Clearance of habitat, grazing by stock, cropping, pasture improvement and urbanisation. Majority of the preferred habitat significantly removed or disturbed. EPBC Conservation Advice: Manage threats to areas of vegetation that contain populations, ensure development activities do not adversely impact, manage any changes to hydrology which may result in changes to the water table levels, increased run-off, sedimentation or pollution.
Fauna – SA Endangered species
Macroderma gigas (Ghost Bat )

(http://www.environment.gov.au/biodiversity/threatened/publications/action/bats/19.html, http://www.arkive.org/ghost-bat/macroderma-gigas/range-and-habitat.html) 
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-http://www.arkive.org/ghost-bat/macroderma-gigas/image-G38932.html
Conservation status

National: Lower Risk (near threatened)

SA: Endangered

ICUN Red List: Vulnerable

Distribution
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http://www.iucnredlist.org/apps/redlist/details/12590/0/rangemap 

Scattered distribution across NT, QLD and WA; isolated regional populations. Only 10 maternity sites are known.
Habitat
Rainforest, monsoon and vine scrub in tropics to open woodlands and arid areas. Roosts in caves, crevices, deep overhangs, and artifical roosts such as abandoned mines. 

Threats
Disturbance of roosting sites by mining activites, tourists and collapse of disused mines. Habitat modification and competition with foxes and feral cats affecting abundace of prey. 
Pseudomys gouldii (Gould's Mouse )

See above, Nationally extinct species
Fauna – SA Vulnerable species
Petrogale xanthopus xanthopus (Yellow-footed Rock-wallaby)

See above, Fauna - Nationally Vulnerable
Ardeotis australis (Australian Bustard) (http://www..nt.gov.au/nreta/wildlife/animals/threatened/pdf/birds/australian_bustard_vu.pdf) 
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Male Australian Bustard (Photo: M. Ziembicki)
Conservation status

SA: Vulnerable

NT: Vulnerable

VIC: Critically endangered (2007)
Distribution
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http://www.birdata.com.au/maps.vm; http://72.249.76.231/tmp/map/birdata126417229321629.png 
Very large decline in 1900’s.
Habitat

Tussock grassland, Triodia hummock grassland, grassy woodland, and low shrublands (http://www.australianwildlife.org/Wildlife-and-Ecosystems/Wildlife-Profiles/Birds/Australian-Bustard.aspx).
Threats
Habitat destruction, changed fire regimes, weed invasion, grazing.
Neophema chrysostoma (Blue-winged Parrot )
(http://birdsinbackyards.net/species/Neophema-chrysostoma) 
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http://www.ourcommunity.com.au/images/photobank/web/00901.jpg 
Conservation status

SA: Vulnerable
Distribution

[image: image47.jpg]



http://www.ozanimals.com/Bird/Blue-winged-Parrot/Neophema/chrysostoma.html 

Habitat
Grasslands and grassy woodlands, coastal areas to semi-arid zones.
Threats
Fox and cat predation, grazing by rabbits and cattle, habitat disruption by tourists (http://www.anra.gov.au/topics/vegetation/pubs/biodiversity/bio_assess_dieri.html) 
Cladorhynchus leucocephalus (Banded Stilt )
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(http://www.mangoverde.com/wbg/picpages/pic57-6-1.html) 
Conservation status

SA: Vulnerable
Distribution
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(Pizzey & Knight (2003) The Field Guide to the Birds of Australia, 7th Ed., Harper Collins Publishers, Sydney)
Habitat
Saline and hypersaline large, open and shallow waters (http://australianmuseum.net.au/Banded-Stilt-Cladorhynchus-leucocephalus)
Threats

(http://www.birdlife.org/datazone/sites/index.html?action=SitHTMDetails.asp&sid=24826&m=0) 
At Lake Torrens, SA: Silver Gull predation., potential threat of exploitation of minerals or geothermal power. At Strzelecki Desert Lakes, grazing and erosion of waterholes by cattle.
Leporillus conditor (Greater Stick-nest Rat)
See above, Fauna – National: Vulnerable

Notomys fuscus (Dusky Hopping-mouse )
See above, Fauna – National: Vulnerable
Fauna – SA Rare species
(Environmental Database of South Australia 2010)

Anhinga novaehollandiae (Australasian Darter)

Burhinus grallarius (Bush Stone-curlew)
Emblema pictum (Painted Finch)

Falco hypoleucos (Grey Falcon)

Falco peregrinus (Peregrine Falcon )

Hamirostra melanosternon (Black-breasted Buzzard)

Morelia spilota (Carpet Python)
Myiagra inquieta (Restless Flycatcher) 
Neophema splendida (Scarlet-chested Parrot )

Ninox connivens (Barking Owl )
Pseudophryne bibronii (Brown Toadlet )
Absence of majority of Arkaroola threatened species in Vulkathunha-Gammon Ranges National Park
Seeking a Balance comments that “many high landscape and environmental values are protected within the Vulkathunha-Gammon Ranges National Park”, a statement which could foreshadow the argument that they need not be protected within Arkaroola. I therefore have searched a comprehensive species list (Baulderstone et al (1999) Gammon Ranges National Park: Flora and fauna survey, and vegetation monitoring, 1993-1995, Nature Conservation Society of South Australia Inc.) for presence or absence of Arkaroola threatened species in this national park.
Of the threatened species listed in this report, only Aristida arida (SA, Rare plant), Petrogale xanthopus xanthopus (Yellow-footed Rock Wallaby, nationally Vulnerable), Aprasia  pseudopulchella (Flinders Ranges Worm-lizard, nationally Vulnerable) and Morelia spilota (Carpet Python, SA, Rare) were also listed for the Gammon Ranges. The Gammon Ranges survey did not list birds or fishes. Acacia araneosa (Spidery Wattle, nationally Vulnerable) is also present (http://www.environment.gov.au/biodiversity/threatened/species/pubs/20767-conservation-advice.pdf . The Gammon Ranges were probably subjected to more intense grazing pressure from the 1840’s. Part of the area became a national park in 1970, with the remainder added 1982-84.
Discussion and Conclusions
Mining will have adverse impacts on the endangered and threatened species in the Arkaroola area.
EPBC considerations

Significant Impact Crtieria: Impacts are significant if there is a real chance or possibility that an action will:
1. lead to a long-term decrease in the size of a population (Endangered species), or an important population of a species (Vulnerable species)
2. reduce the area of occupancy of the species (Endangered species), or an important population (Vulnerable species)
3. fragment an existing population (Endangered species) or important population (Vulnerable species) into two or more populations

4. adversely affect habitat critical to the survival of a species

5. disrupt the breeding cycle of a population

6. modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extent that the species is likely to decline

7. result in invasive species that are harmful to a critically endangered, endangered  (or vulnerable) species becoming established in the endangered or critically endangered species’ habitat

8. introduce disease that may cause the species to decline, or

9. interfere with the recovery of the species.

Nationally Endangered plant species

Endangered and vulnerable species comprise EPBC matters of national environmental significance. If any population of an endangered species is likely to be significantly impacted upon by an action, it must be referred to the Australian Government Minister for the Environment prior to being undertaken.

Dodonia subglandulifera (Arid Hop Bush): Current threats are weed encroachment, fragmentation and loss of remnants, and roadworks. Mining will exacerabate impacts of all of these threats, hence invoking all of the above except 4, 5 and  8.
Frankenia plicata: Mining would cause habitat degradation, thus 6 is most relevant.
Nationally Vulnerable plant species

If an important population of a vulnerable species is likely to be significantly impacted upon by an action, it must be referred to the Australian Government Minister for the Environment prior to being undertaken.

An important population is defined by EPBC Act as a population that is necessary for a species’ long-term survival and recovery, which might be key source populations either for breeding or dispersal, populations that are necessary for maintaining genetic diversity, and/or populations that are near the limit of the species range.
Acacia araneosa (Spidery Wattle, Balcanoona Wattle): Threats are introduced plants, and in 1995 mining was named as a potential threat because an exploration license was held over its entire range (a few square kilometers of Arkaroola and Vulkathunha-Gammon National Park and Arkaroola). Now an exploration license is held over much of its range. There is only one small population spanning 8 km2 of Arkaroola Sanctuary and the Vulkathunha-Gammon Ranges National Park, and the species is endangered in SA, so this population would be an EPBC important population. Criteria 1 above is particularly relevant, and 2, 3, 6, 7 and 9 also important.
Codonocarpus pyramidalis (Slender Bell-fruit): Range of this species overlaps with threatened community of native species dependent on discharge of water from Great Artesian Basin, and EPBC Conservation Advice says that the Slender Bell-fruit is particularly sensitive to changes and pollution of groundwater, both of which are likely to be brought about by mining. Widely distributed from Lofty to Flinders Ranges, although Endangered in SA. The Northern Flinders Ranges population may be an EPBC important population as they are close to the limit of the species range. In this case, pollution in run-off from uranium mining may lead to 1, 2 and 6.
Acacia menzelii (Menzel’s Wattle): Also depends on the Great Artesian Basin, and weeds, road maintenance, road maintenance and habitat fragmentation are all mentioned as current threats. Its range is already fragmented into three small areas, and the Flinders Range fragment may comprise an EPBC important population. Mining is likely to make this situation worse and Criteria 1, 2, 3 and 6 may apply.
Pterostylis xerophila (Desert Greenhood): This terrestrial orchid is threatened by vegetation clearing, and would also be affected by any ground pollution caused by mining. The Northern Flinders population is geographically separated from other distributions and may comprise and important population that contributes genetic diversity to the species, hence Criteria 1 and 2 would apply.
Swainsona murrayana (Slender Darling Pea): Also dependent upon groundwater discharge from Great Artesian Basin, and impacted adversly by weed invasion; cultivation; and roadside maintenance. Distributed widely in NSW and Victoria, with smaller populations in SA and Queensland. SA population may not comprise an EPBC important population. Mining would have adverse impacts by introducing weeds and building roads to the extent that Criterion 6 is relevant.
Xerothamnella parviflora (Small-leaved Xerothamnella): Has a tiny, fragmented distribution in SA, disjunct from main distribution in Queensland and is threatened by mineral exploration, road maintenance, isolation, decline and lack of recruitment. With the advent of uranium mining, all of these threats would be magnified. The SA population may comprise an important population by contributing genetic diversity to the species. If so, Criteria 1 and 2 would be relevant. EPBC Conservation Advice recommends to ensure that road widening, maintenance and infrastructure development do not impact on populations, advice that may be difficult to adhere to in conjunction with uranium mining.
Nationally Vulnerable animal species
Petrogale xanthopus xanthopus (Yellow-footed Rock-wallaby)

Mining has already been highlighted in EPBC documentation as a threat to this species (see above), along with interference with water supply. Lowering of the water table, thereby affecting waterholes by mining enterprises would have a significant adverse impact. Because of the fragmented nature of Yellow-footed Rock Wallabies in SA, the populations at Arkaroola would likely comprise important populations under EPBC legislation. Thus mining activities could lead to a longterm decrease in the size of an important population (Criterion 1), and Criteria 2, 3, 6 and 9 would also apply.
Leporillus conditor (Greater Stick-nest Rat)

Because of the fragmented distribution in SA, with a separate population in WA, EPBC Criteria would apply as for Yellow-footed Rock Wallaby.
Notomys fuscus (Dusky Hopping-mouse, Wilkiniti )
A finer distribution map for SA (http://www.saalnrm.sa.gov.au/Portals/6/communication/fawn%20and%20dusky%20hopping%20mice.pdf) shows a fragmented, spotty distribution. As the species is endangered in sourounding states, the SA populations may comprise EPBC important populations, and Criteria may apply as above.
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Acanthiza iredalei iredalei (Slender-billed Thornbill (western))
Although widely distributed throughout SA and WA, the species is comprised of only seven populations. Birds at Arkaroola may be part of the population on the Olary plain east of the Flinders Ranges. More research may be required to determine how important this population is to survival of the species in Australia.
Amytornis textilis modestu (Thick-billed grass wren (eastern))

Although the distribution is shown in a broad swathe from NT through SA to NSW, the species is listed as Endangered in SA and NT, and Critically Endangered in NSW. Therefore the Flinders Ranges. It is therefore possible that the population which includes the Arkaroola birds is important.
Mogurnda clivicola (Flinders Ranges Gudgeon)

Populations of the Flinders Ranges Gudgeon are confined to a few km in the Gammon Ranges National Park and NE Flinders ranges, with one or two more poulations in western Queensland. It is very likely that the population in the NE Flinders Ranges comprises an EPBC important population, and most if not all of the Significant Impact Criteria apply to this species.
Aprasia pseudopulchella (Flinders Ranges Worm-lizard)

The Flinders Ranges population is disjunct from the larger part of the SA distribution, and may comprise an important population for genetic diversity within the species. In this casse the EPBC Crteria (at least 1 and 2) would apply.
In conclusion, a total of 8 nationally threatened flora species (2 endangered and 6 vulnerable) and 11 SA threatened species (5 endangered and 6 vulnerable) have been described in this report. Referral of any mining activity under the Exploration License is required on the basis of presence of Endangered flora species. Referral may also be required on the basis of the Vulnerable flora species and 6 of the 7 Vulnerable animal species, as populations within Arkaroola (and/or the Northern Flinders Ranges) are probably EPBC important populations because of the small, fragmented and/or disjunct nature of their distributions. 
Mining activities will inevitablely lead to further disruption of threatened species of Arkaroola Wilderness Sanctuary, through interference with the water table, introduction of weeds, pollution and further habitat destruction. This damage is permanent, lasting forever after the 9-year lifetime of the mine. There are many other potential mining sites in South Australia in much less sensitive environments. The proposed Mt Gee uranium mine site contains only 2.5 percent of South Australia’s uranium reserves (Dennis Walter, “Mining will degrade Arkaroola Wilderness Sanctuary, in the northern Flinders Ranges”, The Advertiser, Adelaide, November 2009). For these few years of shareholder profits, it is not worth making life more difficult for these vulnerable species, or increasing the likelihood that the endangered species will be gone forever. We must not allow re-zoning of this area which will create an open invitation for destruction of its natural values.
Appendix 1 Conservation codes
http://www.environment.sa.gov.au/science/pdfs/biosurvey/flinders_ranges/bsfrsa_u.pdf  
KEY TO AUSTRALIAN CONSERVATION STATUS CODES

E Endangered: in serious risk of disappearing from the wild state within one or two decades if present land use and other causal factors continue to operate.

V Vulnerable: not presently Endangered but at risk of disappearing from the wild over a longer period (20-50 years), or which largely occur on sites likely to experience changes in land use that would threaten the survival of the species in the wild.

R Rare: species which are rare in Australia but which overall are not considered Endangered or Vulnerable. Such species may be represented by a relatively large population in a very restricted area, or by smaller populations spread over a wider range or some intermediate combination of distribution pattern.

KEY TO SOUTH AUSTRALIAN (SA) CONSERVATION STATUS CODES
E Endangered: rare and in danger of becoming extinct in the wild.

V Vulnerable: rare and at risk from potential threats or long term threats which could cause the species to

become endangered in the future.

T Threatened: likely to be either Endangered or Vulnerable but insufficient data for a more precise assessment.

R Rare: has a low overall frequency of occurrence (may be locally common with a very restricted distribution or may be scattered sparsely over a wider area). Not currently exposed to significant threats, but warrants monitoring and protective measures to prevent reduction of population sizes.
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