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1 [bookmark: _bookmark2][bookmark: _Toc126932005]Executive Summary
This document is an application from the Arkaroola Wilderness Sanctuary to the International Dark-Sky Association for International Dark Sky Sanctuary status to assist Arkaroola to promote the importance and value of dark sky places. It addresses all the goals and criteria in the International Dark Sky Sanctuary Program Guidelines, June 2018. Conformity to those goals and criteria is explicitly presented.
Arkaroola Wilderness Sanctuary and its not-for-profit entity, the Arkaroola Education and Research Foundation NGO, are committed to research, conservation, education and the promotion of all natural sciences.
The Sanctuary showcases almost 2 billion years of geological history, excellent dark skies for astronomical observations, unique wilderness, and is part of a proposed UNESCO World Heritage Listing. 
The Arkaroola Protection Act 2012 provides for the proper management and care of the Arkaroola Protection Area (APA), and to prohibit mining activities. The APA meets international and national standards for what is considered a protected area and meets the definition of a “category II National Park” under the IUCN framework. 
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View from the Village looking south east
This application aims to achieve IDA accreditation as one of the darkest locations on Earth and for its exceptional commitment to and success in preserving the uniqueness of the rugged mountainous landscape, its flora, fauna, geology and night skies for all to enjoy. Arkaroola has some of the best astronomical seeing conditions in Australia and possibly the Southern Hemisphere. Data logged since September 2017 by a fixed continuous reading Unihedron Sky Quality Meter monitoring station reveals that:
· 52% of all readings between 9pm and 4am are greater than or equal to 21.5 magnitudes per square arc second, and
· 78% of all nights had at least one reading greater than or equal to 21.5 magnitudes per square arc second.
There are six separate observatories located near or within the Arkaroola Village, all of which are classified as Designated Optical Observatories (D03-51) with the Astronomical Society of Australia. Four of those observatories are used for research and Observatory Tours designed and operated to ensure an unforgettable “Stargazing” experience. Visitors to Arkaroola have access to these observatories and are encouraged to either bring their own telescopes or to join one of the Observatory Tours on offer. At least 1,500 visitors attend astronomy tours annually with an average of 280 clear nights per year.
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Siller’s Lookout on the Ridgetop with view east over the plains and Beverley Uranium Mine
2 [bookmark: _bookmark3][bookmark: _Toc126932006]Introduction
2.1 [bookmark: _bookmark4][bookmark: _Toc126932007]Purpose of Document
This document is an application from the Arkaroola Wilderness Sanctuary to the International Dark-Sky Association for International Dark Sky Sanctuary status to apply to the Arkaroola Pastoral and Freehold Lease Boundaries.
2.2 [bookmark: _bookmark5][bookmark: _Toc126932008]Scope of Document
This document addresses all the goals and criteria in the International Dark Sky Sanctuary Program Guidelines, June 2018, https://www.darksky.org/our- work/conservation/idsp/sanctuaries/.	Conformity to those goals and criteria is presented in section 3, Conformity to IDSS Goals and Criteria.
This document does not present detail information about all aspects of Arkaroola, particularly those aspects not related to being an IDSS, such as the cost of tours and accommodations.
2.3 [bookmark: _bookmark6][bookmark: _Toc126932009]Point of Contact
The following is the person to contact in relation to this application.

	Individual
	Contact Details

	Douglas Sprigg
	Telephone:	+61 (0)8 8648 4848
Email:	doug.sprigg@arkaroola.com.au
Postal:	Arkaroola Wilderness Sanctuary Private Mail Bag 106
Leigh Creek South Australia 5731
Australia


2.4 [bookmark: _bookmark7]Intended Audience

	Interested Party
	Interest

	International Dark-Sky Association
	Approval of the application, specifically that the application addresses and meets all IDSS goals and criteria

	Future applicants for IDSS status
	Format and presentation of applications

	General public
	In dark sky places in general and as places to visit digitally or physically



2.5 [bookmark: _bookmark8]Definitions and Acronyms

	Term/Acronym
	Definition

	Arkaroola
	Arkaroola Wilderness Sanctuary

	Dicalum
	Digital Camera Luminance, a library of functions that read in digital camera RAW images and convert them to standard arrays containing the luminance or radiance values of the pixels.

	Fully Shielded
	A light source that is screened, and its light directed in such a way that none is emitted above the horizontal plane passing through the lowest light-emitting portion of a fixture.

	IDA
	International Dark-Sky Association

	IDSS
	International Dark Sky Sanctuary. Sanctuaries are the most remote (and often darkest) places in the world whose conservation state is most fragile.

	LMP
	Lighting Management Plan

	NSB
	Night Sky Brightness measurement

	MPSAS
	Magnitude Per Square ArcSecond, a measure of brightness, or actually darkness

	NGO
	Non-Governmental Organisation, which is a non-profit group that functions independently of any government.

	Pastoral Lease
	An arrangement used in Australia whereby Crown land in remote parts of the State is leased from the government, more commonly for the purpose of grazing. See 
<https://www.austrade.gov.au/land-tenure/Land-tenure/pastoral-leases>.
The Arkaroola Pastoral Lease No. 2240 is 610 square kilometres (61,000 hectares or approximately 151,000 acres).

	Seeing
	Seeing is the dispersal of photons due to variations in atmospheric density causing refraction, associated with turbulence.
Poor Seeing reduces object definition.

	SQM
	Sky Quality Meter, a tool for measuring luminance

	Station
	An Australian term used to describe pastoral properties of considerable size, generally measure in square kilometres. 

	Transparency
	Transparency is the blocking of photons due to the density of particles in the atmosphere, notably by water vapour, and also smog/smoke/dust particles.
Poor Transparency makes objects more faint.



3 [bookmark: _bookmark9][bookmark: _Toc126932010]Conformity to IDSS Goals and Criteria
The following table provides a summary of Arkaroola’s conformity to the IDSS Goals and Criteria for acceptance as a Dark Sky Sanctuary. Appendix 8, Conformity to IDSS Goals and Criteria Details, addresses each goal and criteria point by point and links to the specific sections of this document that provides the detail information.

	Goals and Criteria
	Summary of Conformity

	Goals for International Dark Sky Sanctuary Creation
	This application aims to achieve IDA accreditation as one of the darkest locations on Earth and for its exceptional commitment to and success in preserving the uniqueness of the rugged mountainous landscape, its flora, fauna, geology and night skies for all to enjoy.

	Eligibility Criteria
	In 2012 the South Australian State Government enacted the Arkaroola Protection Act, part of which protects the Arkaroola pastoral lease from future mining activities. Arkaroola is the only wildlife sanctuary or national park in South Australia to be so protected against mining.
Arkaroola runs four fully equipped astronomical observatories, three located well above the village area and one conveniently located virtually at our reception area. Visitors have access to these observatories and are encouraged to either bring their own telescopes or to join one of the Observatory Tours on offer.
Data logged since September 2017 by a fixed continuous reading Unihedron Sky Quality Meter monitoring station reveals that:
· 52% of all readings between 9pm and 4am are greater than or equal to 21.5 magnitudes per square arc second, and
· 78% of all nights had at least one reading greater than or equal to 21.5 magnitudes per square arc second.

	Minimum Requirements
	The Arkaroola ‘Dark Skies Sanctuary’ Company Policy, appendix 11, first made in March 2005 and updated in 2021, provides guidelines to be followed by Arkaroola in the maintenance and upgrade of current lighting on the property.
Immediately prior to this submission, a full inventory of all outdoor lighting within the property was undertaken. 90% are deemed to be currently conforming to that policy, and the remaining 10% will be made conforming by the end of March 2024.
A permanent fixed Unihedron Sky Quality Meter monitoring station has been operational since September 2017.
Arkaroola are currently involved in discussions with senior management of the Beverley Uranium Mine, the only significant establishment within 100 kms., with a view to reducing their dark sky impact now and into the future. Subsequently, they have turned off all unnecessary lighting at well fields not in use, and are considering more appropriate lighting for their future developments. We are hopeful of even more successful outcomes.




	Goals and Criteria
	Summary of Conformity

	Other Criteria
	A formal point-of-contact is provided in 2.3.
Appendices include a letter of nomination (6), additional letters of support (7), maps (10), the Arkaroola ‘Dark Skies Sanctuary’ Company Policy (11), and a full lighting inventory and analysis (12).
Arkaroola Wilderness Sanctuary and our not-for-profit entity, the Arkaroola Education and Research Foundation NGO, are committed to research, conservation, education and the promotion of all natural sciences.
Arkaroola has received an Energy Grant and is included in a Proposed World Heritage Listing.
Should Arkaroola be awarded International Dark Sky Sanctuary status, it will include such identification on entrance signage to the property and other appropriate places.
Should any expansion be required, Arkaroola provides a commitment to the maintenance of its dark skies, its Lighting Management Plan and to ensuring that existing or improved lighting facilities minimise any impacts upon Arkaroola’s pristine dark sky environment.

	Lighting Management Plan Guidelines
	The overarching principles which have been and are to be applied to all outdoor lighting on Arkaroola includes:
· lighting is not to exceed the minimum number necessary to safely and adequately light a specific area,
· the use of low wattage lighting sufficient to provide staff and guest safety of movement at night, and
· complying with the Australian Lighting Standard 4282-1997 ‘Control of the obtrusive effects of outdoor lighting’ and with the ‘Safer by design’ guidelines prepared by the NSW Police.
Our Lighting Inventory shows that all operational lighting is deemed to be acceptable or appropriate for the purposes and times of use without interfering with our astronomy tours or other nocturnal tours and activities.



4 [bookmark: _bookmark10][bookmark: _Toc126932011]Arkaroola Wilderness Sanctuary
4.1 [bookmark: _bookmark11][bookmark: _Toc126932012]Introduction
The Arkaroola Wilderness Sanctuary (Arkaroola) is located in the rugged northern Flinders Ranges of South Australia with its motel area at 30° 18.7’ south, 139° 20.2’ east, at an elevation of 343 metres (1,125 feet). Arkaroola was established in 1968 as a privately owned flora and fauna reserve based around the diverse geology of the region by the late Dr Reginald Sprigg, a noted South Australian geologist and conservationist. Arkaroola is 700 kilometres (430 miles) north of Adelaide, the capital city of South Australia, and adjacent to the Vulkathunha-Gammon Ranges National Park, 30 km (19 miles) to the south. Arkaroola is in what is colloquially known as part of the remote ‘outback’ of South Australia. See Appendix 10, for map details.
Dr Sprigg had been educated at the University of Adelaide, South Australia, under the tutelage of the late Professor Sir Douglas Mawson, a famous South Australian geologist, Antarctic explorer and academic. Dr Mawson referred to Arkaroola as a great open air museum. It was during Dr Sprigg’s university days that he first visited Arkaroola with Mawson between 1937 and 1940. At that time Arkaroola was a struggling sheep station. Dr Sprigg was so impressed with the geology, flora and fauna of the area that he purchased the Arkaroola pastoral lease in 1968 with the aim of establishing a private wilderness sanctuary to protect the uniqueness of the area. Dr Sprigg’s objective was that a tourism business be established to foster appreciation for conservation and the sciences, and to financially support ongoing objectives of conservation, research and education in the earth sciences and astronomy.
The Arkaroola pastoral lease is 610 square kilometres (61,000 hectares or approximately 151,000 acres) and following its purchase by Dr Sprigg, permission was granted to remove the several thousand sheep on the property and to use the property for conservation and tourism purposes. Feral animals, primarily goats, donkeys, rabbits, cats and foxes seriously infested the original land. The Sprigg family have removed these feral animals, and with ongoing control efforts allowed the land to regenerate.[image: ]
Arkaroola Village in the remote northern Flinders Ranges, South Australia
4.2 [bookmark: _bookmark12][bookmark: _Toc126932013]Aims of Arkaroola
Arkaroola Wilderness Sanctuary and its not-for-profit entity, the Arkaroola Education and Research Foundation NGO, are committed to research, conservation, education and the promotion of all natural sciences.
The long-term view of Arkaroola is that it is not owned by anyone in particular, because individuals are here on the planet for a very small snippet of time. Arkaroola intends to retain dark skies for the circadian rhythms of life as well as astronomy, and promote the land and sky for all.
While dry air and some elevation works well for visual astronomy, the remoteness of Arkaroola has slowed the uptake by high schools and tertiary education institutions using our facilities. Recent advances in internet, robotics and imaging techniques, however, are making Arkaroola more accessible. We are aiming to work more closely with secondary schools and universities and help to foster appreciation and interest in the sciences.
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Ando / Yellow -footed Rock Wallaby (Petrogale Xanthopus), formerly under pressure are now abundant at Arkaroola. They are primarily nocturnal.
4.3 [bookmark: _bookmark13][bookmark: _Toc126932014]Historical Overview
A description of Arkaroola would not be complete without a description of the northern Flinders Ranges.
4.3.1 [bookmark: _Toc126932015]Geological History
Authored by Steve Hore, Senior Geologist, Geological Survey of South Australia and one of three lead authors of the World Heritage nomination for the Flinders Ranges
The Flinders Ranges is one of Australia’s magnificent landscapes, renowned world-wide for its wealth of natural, geological, culturally significant, historic and scenic values.
The rocks that form most of the Flinders Ranges were formed from sediments, primitive reef forming microbes and extruding volcanics depositing on a sea floor of a subsiding marine basin known, in geological terms, as the Adelaide Rift Complex. This evolving basin straddled Australia’s ancient continental margin and spanned a 350 million year time period from the Neoproterozoic (850 million years ago) to the Cambrian (500 million years ago).
Near the beginning of the Neoproterozoic, the breaking apart of an ancient supercontinent known as Rodinia commenced, including rifting along the line of the proto-Flinders Ranges which witnessed an outpouring of basaltic lava some 830 million years ago.  The rifting helped develop the Adelaide Rift Complex and the volcanic activity is recorded by one of the earliest geological sequences of the complex.  
In addition to these processes, Arkaroola has exposed today, the ~1600-million-year-old basal rocks on which they were deposited. Therefore, geological and geomorphological processes, some unique to Arkaroola, can be traced on the property from more than 1600 million years ago to present day. Combined, these rocks provide an exceptional depositional, tectonic and geothermal record of Earth history.
[image: A canyon with a mountain in the background
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1600 million years rocks in the Ridgetop area of Arkaroola
The ~1600-million-year-old basal rocks are combination of sediments which formed in a basin much older than the Adelaide Rift Complex. These sediments were intruded by granites around 1590 million years ago and these are some of the most anomalously uranium-rich and radiogenic granites on Earth and contribute significantly to the basal package.
Plate tectonics moved early Australia to near the equator where it and other continents helped to cool the Earth by reflecting tropical heat rather than the oceans absorbing it. During the 350 million years of the basin’s depositional evolution, the sediments contributing to the Adelaide Rift Complex include glacial sediments of two distinctly independent phases of a Snowball Earth. At 717 million years, the Sturt glaciation, a 70 million year intensely cold period of immense glaciation, with ice extending from the north pole to the south pole, has been described by some as “Snowball Earth”. There was another massive climate swing 645 million years ago to the colder conditions of the Elatina glaciation, yet another episode, but much shorter period of “Snowball Earth”.  It has been shown that at these times, when the whole Earth was covered in ice, the Arkaroola area and Australia in general was at the equator. Arkaroola and Australia’s positioning on the planet is due to plate tectonics.  
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Tillite Gorge displays evidence of the first global ice age
The accumulation of the basin sediments in the Adelaide Rift Complex, up to 16 kilometres thick in places, contributed to their lithification into a stratified layered rock sequence. Cessation of a depositional regime in the subsiding basin was followed by the folding, uplift and erosion of these lithified rocks. This was a result of plate-tectonic related compression from the east at around 500 million years ago which is referred to as the Delamerian Orogeny.  
Also, the 850 to 500 million year time period is the critical geological time-frame where the rocks capture the evolving planet and the evolution of life on Earth from single cell organisms to complex, macroscopic (multicellular) animal life and when they first emerged on Earth. Some of this critical evidence includes the world’s finest example of the Ediacaran explosion of life, when the earliest forms of complex multicellular animal life evolved. 
Since the Delamerian Orogeny the geology of the Arkaroola region has continued to evolve geologically along with, and contributed to, the geomorphological aspects. Such as the formation of granites, hot springs and uranium remobilisation into minable pockets, these can all be attributed to the uraniferous granites. Besides heat generated rocks and mineral systems cold weather events continued after the “Snowball Earth”. Although there is negligible evidence of the Permian (~260 million years ago) glacial event in the Flinders Ranges, an Early Cretaceous (~130 million years ago) glaciation is evident on Arkaroola and immediate area, and this is the only known location on the planet with physical evidence of this event. The more recent glacial maximum, some 18, 000 years ago, had its imprint on the region. Although there was no ice nor snow in the Flinders Ranges the fall in temperature and introduction of severe climatic conditions, undoubtedly influenced the tolerance of human habitation and may have led to migration to more sheltered regions of the region. The formation of sand dunes to the north of the Flinders Ranges can be attributed to this cold event.
It is these outstanding geological and palaeontological forms within the Flinders Ranges, including Arkaroola, that make it an important site to pursue a Proposed World Heritage Listing.
Arkaroola presents the one of the most diverse geological areas of the Flinders Ranges, which is today still revealing it secrets to the geological community. Researchers and students are actively investigating, and communicating their science, to the wider global community. It is no wonder Arkaroola is the research hub of the Flinders Ranges. 
4.3.2 [bookmark: _Toc126932016]Pre-European Settlement
Evidence of habitation in the northern Flinders Ranges dates back approximately 49,000 years. The original Australian Aboriginal people who occupied the northern Flinders Ranges were the Wailpi, Guyani, Jadliaura and Pilatapa, now collectively referred to as the Adnyamathanha.
According to Adnyamathanha dreaming or creation stories, a mythical snake named Arkaroo drank the nearby Lake Frome dry. As he crawled into the mountainous regions he urinated, creating various local waterholes, the Arkaroola Creek and forming the mountainous features we know today. See 9.1, The Legend of Arkaroo.
The small Aboriginal community of Nepabunna, 70 km (44 miles) by unsealed road south-west of Arkaroola, was established as a Christian Mission in 1931 ‘on land donated by Balcanoona Station owner Roy Thomas. It was the first permanent home the Adnyamathanha people had known since their displacement from their traditional lands in the early 1850s’. In 1997, after years of Mission and Government control, Nepabunna was handed back to the Adnyamathanha. In 2009, the Australian Federal Court recognised that the Adnyamathanha hold Native Title over much of the Ranges, including Arkaroola and its vicinity.
Arkaroola management work closely with local Adnyamathanha people to ensure culturally sensitive areas and features on the property are protected and respected by Arkaroola owners/management, employees and visitors. Employment opportunities are available to Adnyamathanha people and at the time of writing this submission two local Adnyamathanha people are employed in a variety of roles, including providing guided cultural tours from an Adnyamathanha perspective.

4.3.3 [bookmark: _Toc126932017]Post-European Settlement
Unlike other states of Australia, which were originally established as British penal colonies, South Australia was settled as a free colony in 1836. It has a total land area of 984,377 square kilometres (380,070 square miles). As early as 1840, the noted explorer Edward John Eyre passed by the northern Flinders to Mount Hopeless. A detailed survey of the northern areas of South Australia commenced in 1857 by G W Goyder and J M Painter and the first pastoral selection was by J Taylor and W T Gill. The Yudnamutana Copper Mining Field was discovered in 1860. Between 1863 and 1864, the ‘Great Drought’ saw many properties and mines abandoned; most pastoral leases in the northern Flinders reverted to Crown land. In 1910 the Yudnamutana copper smelters were constructed but never fired because of the harsh environment and logistical problems. Uranium was discovered at Mt Painter in the same year. Further uranium was discovered on Arkaroola in 1924. See 9.2, Arkaroola – Mt. Painter Wilderness Sanctuary – A Brief History.
[image: ]
Yudnamutana Copper Smelter
The first pastoral lease over Arkaroola was granted to ‘Smiler’ and Bentley Greenwood in 1937 for the price of eradicating vermin. Although the Greenwoods reintroduced sheep, the Arkaroola Station struggled due to the rugged mountainous terrain and low average annual rainfall of 150 mm (6 inches).
Arkaroola’s neighbouring properties are Mount Freeling Station to the north and west, Moolawatana Station to the north east, Wooltana Station to the east, Umberatana Station to the west, and the Vulkathunha-Gammon Ranges National Park to the south (see map 10.3, Arkaroola Pastoral and Freehold Lease Boundaries).

[image: ]
Arkaroola Station Homestead established 1937
4.3.4 [bookmark: _bookmark14][bookmark: _Toc126932018]Recent Developments
In the mid-1970s, freehold title was gained by the Sprigg family over 555.5 hectares (2.15 square miles) of land inside the southern boundary of the Arkaroola pastoral lease. This area includes the Arkaroola Tourist Village, Caravan Park and all observatories (see map 10.4, Arkaroola Village).
In about 2005, Arkaroola was successful in being the first Flinders Ranges tourism resort to achieve the coveted Advanced Eco-Tourism accreditation. Arkaroola’s third successive annual South Australian Tourism Award win in November 2007 for the category of Ecotourism saw Arkaroola awarded the coveted Hall of Fame and is undoubtedly one of South Australia's premier ecotourism destinations.
The Arkaroola land was reserved from the operation of the Mining Act 1971 and the Opal Mining Act 1995 by a proclamation of the Governor of South Australia. This was done on 29 July 2011 in the Government Gazette.
In 2012, following public outcry at attempts to mine uranium on Arkaroola, the State Government enacted the Arkaroola Protection Act, part of which protects the Arkaroola pastoral lease from future mining activities. Arkaroola is the only wildlife sanctuary or national park in South Australia to be so protected against mining. The Arkaroola Protection Area meets international and national standards for what is considered a protected area. Indeed, not only does it meet the International Union for Conservation of Nature (IUCN) definition of a protected area, but the Arkaroola Protection Area specifically meets the definition of a “category II National Park” under the IUCN framework. The Arkaroola Protection Act 2012 is therefore unique in establishing the Arkaroola Protection Area with the same legal status in South Australia as a National Park under the National Parks and Wildlife Act 1972.
The area entered in the State Heritage Register on 27 July 2012.
4.3.4.1 [bookmark: _bookmark15]Energy Grant
Arkaroola is supported by local, State and Federal Government stakeholders that are keen to showcase the treasures of the region to the world and ensure the ongoing viability. A $1.3m grant has been awarded to design and carry out suitable technological trials at Arkaroola, with an educational component. The medium term goal  is to use the learnings from the trial to build a renewable energy microgrid on site. This federal government grant for improving energy reliability in regional and remote communities will turn Arkaroola into a showcase for renewable energy technologies that:
· suit remote harsh conditions,
· can cope with the heat and dust,
· operate reliably using only local skills and remote support, and
· will provide insights and learning to other outback communities facing similar tensions.
For more information: https://business.gov.au/grants-and- programs/regional-and-remote-communities-reliability-fund- microgrids/grant-recipients-2020-21 .
[bookmark: _bookmark16][image: ]
View from Oliphant Observatory over the Village showing the new panels for the 100MW solar system with 100MW battery storage
4.3.4.2 Proposed World Heritage Listing
In April 2021 UNESCO accepted a proposed Flinders Ranges World Heritage Serial Property to its World Heritage Tentative List. The estimated inscription on the World Heritage List by the World Heritage Committee is 2025.
The proposed Flinders Ranges World Heritage Serial Property, with its seven component parts, including Arkaroola (see the Proposed Flinders Ranges World Heritage Serial Property Map) presents an effectively unbroken record of the climate and environment conditions of Earth, and three evolutionary events that underpin the “dawn of animal life” on Earth. This major stage in Earth’s history extended over 350 million years from the Neoproterozoic Era to the Phanerozoic Eon at a time when animal life on Earth first evolved. It is the only place on Earth where such a near- continuous stratigraphic sequence and record of past climates and environment conditions interplaying with the emergence of animal life exists.
An analysis of all World Heritage properties, all properties listed on Tentative Lists and in the geological literature concludes that there is no equivalent single site that includes evidence of the emergence of animal life, spanning the Neoproterozoic and early Cambrian Period. The Flinders Ranges is one of a kind. No other site in the world can directly link the interaction between changing climates and environments on Earth with the evolution of animal life, for such a continuous period. For more information: https://www.environment.sa.gov.au/topics/flinders- ranges-world-heritage-nomination/ .
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Drop-stone tillite in Tillite Gorge is one of the elements of the World Heritage bid
4.4 [bookmark: _bookmark17][bookmark: _Toc126932019]Facilities
4.4.1 [bookmark: _Toc126932020]Accommodation
Tourism is the only source of income for Arkaroola which is a multi-award- winning property, offering guests a range of accommodation (motel, self- contained cottages, caravan park with powered and unpowered sites, and bush camping facilities). There are three major motel-style blocks of accommodation, Mawson Lodge (20 motel rooms), Greenwood Lodge (19 motel rooms), and Callitris Lodge (10 motel rooms), 4 self-contained cottages, 4 basic cabins, and 2 bunkhouse type accommodation blocks within the caravan park. There are 50 powered caravan sites and 2 kilometres of bush camping along the Wywhyana Creek.
Human habitation is strictly limited to the 555.5-hectare Arkaroola Village area; overnight camping within other areas of the lease is discouraged and permission must be obtained from Arkaroola Management prior to such activity. The original Arkaroola homestead is located five kilometres to the east, at 30° 19.9’ south, 139° 22.2’ east at an elevation of 280 metres (918 feet). The homestead area contains accommodation and other facilities utilised by visiting schools and tertiary institutions; there is no permanent human occupation. The homestead is not visible from the main Arkaroola Village or any of its astronomical observatories.
4.4.2 [bookmark: _Toc126932021]Utilities
Energy and water consumption is low for a tourism environment. Reducing consumption is encouraged further by educating guests about the environmental challenges of running the village and providing incentives for guests to behave in low impact ways.
4.4.2.1 Electricity
Because of the remoteness of the location, and that the State electrical grid only extends as far as Nepabunna, 70 km (44 miles) to the west by road, Arkaroola is ‘off grid’, generating their own electricity from highly efficient and quiet CAT diesel generating systems. Where applicable, solar and battery technology is used in areas not serviced by Arkaroola’s private electrical grid. These generating systems have had little or no impact on the environment, including native flora and fauna. While it would be possible to connect to the State grid at Nepabunna, the existing infrastructure is only sufficient to supply the residents of that small Aboriginal community. If extended to Arkaroola, the whole grid from Leigh Creek (130 km to the west) would need to be upgraded to allow for the additional power load of Arkaroola, a multi-million-dollar exercise, the cost of which would be prohibitive. Fortunately, in 2021 Arkaroola was awarded an Energy Grant for $1.3m to design and carry out technological trials with a view to building a renewable energy microgrid on site.

4.4.2.2 Water
Water is a precious resource and is supplied to the Village from underground aquifers and the collection of rainfall, which amounts to only 254 mm (10 inches) per year on average. Appropriate notices are located in each bathroom, advising guests to be careful with their water consumption.
4.4.2.3 Communications
Telephonic and Internet services are provided to the village by both a digitised microwave link and satellite systems. Basic WIFI and Internet connectivity is available to visitors and staff. Telstra 4G mobile network is available across the entire village area with reception extending in some directions up to 5 kms further away. Beyond that, UHF (CB radio) is the only means of communication.
4.4.3 [bookmark: _bookmark18][bookmark: _Toc126932022]Astronomical Facilities
There are six separate observatories located near or within the Arkaroola Village, all of which are classified as Designated Observatories with the Astronomical Society of Australia. Four observatories are owned by the Sprigg family (owners of Arkaroola) and used for research and Observatory Tours offered to visitors.
Visitors to Arkaroola have access to these observatories and are encouraged to either bring their own telescopes or to join one of the Observatory Tours on offer.
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Aerial view of astronomical observatories’ locations in the Village area
4.4.3.1 Dodwell Observatory
Constructed in 1986 and located approximately 500 metres (approximately 550 yards) west of the main Arkaroola Village complex at 30° 18.7’ south, 139° 20’ east at an elevation of 363 metres (1,190 feet) above means sea level. Dodwell is a stone building with a 3 metre (10 feet) diameter dome containing a computer-aided Celestron C14 (14-inch f/11 Schmidt Cassegrain) telescope. A time-lapse photograph of the Dodwell Observatory is reproduced on the front cover of this application.
[image: ]
4.4.3.2 [bookmark: _bookmark19]Oliphant Observatories
This observatory consists of two separate observatories located 500 metres (approximately 550 yards) north of the Arkaroola Village at 30° 18.5’ south, 139° 20.2’ east at an elevation of 396 metres (1,299 feet). The site is powered by its own solar/battery system. The two observatories contain of the following:
· A 3.5 metre (11.5 feet), white fibreglass dome observatory containing a computer-aided Celestron C14 (14-inch f/11 Schmidt Cassegrain) telescope.
[image: ]

· A roll-off roof building adjacent to the dome observatory, containing a 16-inch Go-to Dobsonian telescope, two Dobsonian 12-inch telescopes, and three Star Chairs fitted with 20 x 80 binoculars. Spare piers and wedges are also available for guests who bring their own telescopes.
[image: ]
4.4.3.3 Ningana Imaging Observatory
Located within the Arkaroola Village area at 30° 18.7’ south, 139° 20.2’ east, at an elevation of 340 metres (1,115 feet). The observatory is located immediately east of, and adjacent to, the Ningana Interpretive Centre that provides light shielding from the main Village area. It is planned to have this observatory connected to the Internet at times when not being used for observatory tours.
Consisting of a 3 metre (10 feet) automated dome type observatory, the Ningana Observatory contains two telescopes:
· a Celestron C14 (14-inch Schmidt Cassegrain telescope) operating with a f/2 Starizona Hyperstar lens and a ZWO ASI6200mc Pro Cooled astronomical colour video camera for fast, wide-field imaging, and
· a Celestron C14 (14-inch Schmidt Cassegrain telescope) operating at prime focus, f/11, with a ZWO ASI183mc Pro Cooled astronomical colour video camera for imaging the planets and Moon.
These telescopes are mounted side-by-side on a Paramount ME, German Equatorial Mount (GEM) and utilise TheSkyX Pro software to drive the mount, and SharpCap software to operate the camera to give live views.

This observatory provides quality and fast deep space images for visitors, particularly ideal for those with visual impairments such as cataract and/or macular degeneration, or without the ability or desire to stand in a darkened observatory with a group taking turns at the eyepiece of a telescope. Live images from the observatory are displayed from either telescope to multiple large LED screens within the Ningana Interpretive building.

[image: ]

4.4.3.4 Spriggina Autonomous Observatories
Two privately-owned and operated dome observatories are located two kilometres (1.2 miles) west of the Arkaroola Village at 30° 18.7’ south, 139° 19.1’ east, at an elevation of 425 metres (1,394 feet). They are not visible from the Arkaroola Village. Both domes are 3 metre (10 feet) in diameter and communications, control and data retrieval are via a high speed satellite internet connection. Astronomical equipment consists of the following:
· 20-inch Plane Wave Ritchey-Chrétien Cassegrain on a Paramount GEM, with monochrome CCD and colour wheel. Communication, control and data retrieval is via high speed internet.
· Celestron C14 on a Paramount GEM. This observatory is now being subleased to a USA based organisation to find and track space debris that may be a danger to earth orbiting satellites and their launch vehicles.
· 
[image: ]

4.5 [bookmark: _bookmark20][bookmark: _Toc126932023]Activities
4.5.1 [bookmark: _bookmark21][bookmark: _Toc126932024]Astronomical Activities
In the far-northern Flinders Ranges, we are very fortunate indeed to have a world class atmospheric transparency index and sharpness due to our arid environment and elevation. Our skies are exceptionally dark due to our distance from any towns with Arkaroola employing a “low light” policy in the evenings.
We run four fully equipped astronomical observatories, three located well above the village area and one conveniently located very close to our reception area. All of our observatories are designed and operated to ensure an unforgettable “Stargazing” experience.
In addition to conducting Advanced Ecotourism Accredited Astronomy Tours, each of our observatories are available to professional and amateur astronomers, and to visiting astronomical societies and clubs.
The quiet months over summer have the greatest number of overseas visitors. Northern hemisphere guests are generally more aware of Australian outback, dark skies, appreciating them more than our locals. At least 1,500 visitors attend astronomy tours annually with an average of 280 clear nights per year.
4.5.1.1 Dodwell Observatory
This dome type observatory is primarily for direct eye to eyepiece tours conducted for guests and students. Very dark skies and typically good seeing allow us to showcase the best of southern night sky over two to three weeks per month. Typically tour duration is 1 ½ to 2 hours per session.
Capacity: 10 persons.
4.5.1.2 Oliphant
This dome type observatory is primarily for direct eye to eyepiece tours conducted for guests and students. Very dark skies and typically good seeing allow us to showcase the best of southern night sky over two to three weeks per month. Typically tour duration is 1 ½ to 2 hours per session.
Oliphant is also operated during daylight hours for direct viewing of sunspots in normal visible light and solar prominences and granularity in hydrogen alpha.
Capacity: 15 persons.
4.5.1.3 Roll-Off Roof
This observatory is primarily used by visiting astronomers at night and situated adjacent to the Oliphant observatory. Access to this observatory is normally free of charge as long as we are confident patrons know enough to look after the equipment. This observatory is also used to develop and test computer control interface systems along with image gathering tests.
Capacity: 10 persons.

4.5.1.4 Ningana Imaging Observatory
The Ningana Observatory is a robotic facility primarily for tours conducted for guests and students. It was initially developed to allow guests with night vision impairment to see deep space objects, but has found much wider acceptance. It is particularly popular around full moon window when direct viewing is not at its best. The telescopes yield high quality colour, deep space images in near real time. Images develop and display on big screen TVs (post processing software is also available but usually not used during tours). This facility is situated in the Arkaroola motel area so visitors with mobility issues may maintain a connection with the telescope providing the images. Placement of this observatory dictates we keep light pollution in the village to a minimum in keeping with IDA aspirations. This observatory has the ability to be accessed remotely via internet at times when not being used for tours.
Capacity: 50 persons.
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Live viewing of the C/2022 E3 (ZTF)﻿ (The Green Comet) 9 February 2023

4.5.1.5 Spriggina Autonomous Observatories
Two privately owned and operated robotic and autonomous dome observatories.
Capacity: 0 persons.[image: ]
4.5.2 [bookmark: _Toc126932025]Education and Outreach
Education is a core value at Arkaroola. Around 15,000 visitors per year experience the natural environment and local history. Indeed, the Mt. Painter-Arkaroola region was recommended for protection as far back as the 1920s by the geologist and Antarctic pioneer Professor Sir Douglas Mawson. He considered the area of great natural importance and referred to it as “One great outdoor museum”.
The Arkaroola Education and Research Foundation was established in 2015 as a not-for-profit, non-government organisation. It encourages the pursuit of careers in the various scientific disciplines and groups of students use the site for geological and astronomical investigations. Its objective is the protection and management of the Arkaroola pastoral lease in perpetuity for:
· conservation, including the maintenance of its pristine dark night skies,
· education,
· research,
· fostering an interest in the natural sciences, and
· creating a path for young students to pursue careers in the various scientific disciplines.
The recent Energy Grant will add remote energy technology and engineering to the list of educational experiences. Throughout the trial, the site will welcome visitors and students to learn about energy and water sustainability and experience the performance of the technologies being tested. At the end of the trial, a public knowledge sharing report will be produced.
The bid for the Proposed World Heritage Listing stated that inclusion will “celebrate the region’s outstanding geology and fossil values, and to share them with all present and future generations as part of the Flinders Ranges story that is rich with cultural, environmental and social values and connections”. This is supported by many activities at Arkaroola.
Arkaroola has been an outdoor education site of choice for high school and university students from Germany, Holland, UK, USA and Australia. Research projects in botany, geology and palaeontology have been conducted at Arkaroola with university groups, including SA Geological Survey and Cambridge University, UK. Over the last 30 years, Arkaroola has supported these activities through affordable accommodation and study facilities. The Arkaroola Educational and Research Foundation primarily focuses on earth sciences, and working with the Mars Society of Australia, has been expanded to encompass Mars analogues, with the goal of the search for extra-terrestrial life.
We aim to attract more astrophysics students for research projects. We also hope to use more students and postgraduates as tour guides so they may have an income while studying, and to broaden their communication skills.
Arkaroola is now seeking International Dark Sky Sanctuary (IDSS) accreditation as we believe their association goals coincide with our conservation and science education objectives, while expanding the ability for on-site and remote access research projects.

4.5.3 [bookmark: _Toc126932026]Tourism and Other Activities
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Visitors and astronomers enjoy the dark skies of Arkaroola
Arkaroola is an inspiring destination for artists, aviators, astronomers, adventure bikers, birdwatchers, bushwalkers, four-wheel drive adventurers, geologists and just about anybody with a sense of adventure and a quest for knowledge.
The Sanctuary showcases almost 2 billion years of geological history, excellent dark skies for astronomical observations, unique wilderness, and is part of a Proposed World Heritage Listing.
Tourist activities include 4WD tours, scenic flights, cultural tours, and bushwalking, as well as the astronomy tours described in section 4.5.1. These activities are presented in https://www.arkaroola.com.au/. 
There is no admission fee to enter the property.
Arkaroola’s website


5 [bookmark: _bookmark22][bookmark: _Toc126932027]Dark-Sky Management
[bookmark: _bookmark23]
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Oliphant Observatory
5.1 [bookmark: _Toc126932028]Dark-Sky Management Policy
Arkaroola’s commitment to astronomy and the maintenance of clear, unpolluted dark skies, is demonstrated by the following.
· The purchase of the Arkaroola pastoral lease in the first instance in 1968 with the aim of preserving the uniqueness of the rugged mountainous landscape, its flora, fauna, geology and night skies for all to enjoy.
· In May 1991, R. H. McNaught of the Siding Spring Observatory discovered a new asteroid and named it (5380) Sprigg, named after Dr Reg Sprigg in recognition for his services to the earth sciences.
· The erection, from 1986 to the present, of four Arkaroola owned observatories that are classified as Designated Observatories with the Astronomical Society of Australia.
· The hosting of various star parties.
· A ‘Dark Skies Sanctuary’ company policy (see appendix 11, Arkaroola ‘Dark Skies Sanctuary’ Company Policy) was adopted by Arkaroola management in 2005 and updated in 2021 in order to preserve the unpolluted darkness of Arkaroola’s night skies and has formed the basis of our Light Management Plan.
· The Arkaroola Welcome Pack explicitly requests visitors to “help reduce impacts on wildlife and aid the astronomy operations in the area by keeping bright lights to a minimum and avoid pointing them upwards.” It also invites visitors to “take the opportunity to enjoy our dark sky environment.”
· The application for IDA Dark Sky Sanctuary status.
· Local power generation results in a requirement to be frugal with the use of electricity, particularly outdoor lighting within the Village and elsewhere on the property. There is no street or road/track lighting within the Village. Arkaroola utilises as many modern, state-of-the-art power-saving devices as possible, and was awarded an Energy Grant to design and build a renewable energy microgrid on site to further reduce Arkaroola’s energy consumption.
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Ningana Observatory within the Village is used for real-time Astro imaging tours demonstrating the darkness of the sky within the Village

5.2 [bookmark: _bookmark24][bookmark: _Toc126932029]Lighting Inventory
Immediately prior to this submission, Arkaroola management undertook a full inventory of all outdoor lighting within the property (see appendix 12, Lighting Inventory Details).

The following is a summary of the conclusions from the lighting inventory.

	Description
	Qty
	Percent

	Lights in total currently
	154
	100%

	Lights currently non-operational, all to be replaced or removed
	3
	-

	Lights currently too bright or too broad
	4
	2.6%

	Lights currently with partial or no shielding
	11
	7.1%

	Lights currently fully conforming
	139
	90.3%

	Lights that must be fully conforming before applying for IDA certification
	103
	67%

	Lights planned to be replaced
	15
	9.7%

	Lights planned to be removed
	3
	-




	

5.3 [bookmark: _bookmark25][bookmark: _Toc126932030]Night-Sky Brightness Study
The darkness of Arkaroola is detailed in Appendix 13, Night-Sky Brightness Study Details. Bortle Scale light transmission appears to be between 0 and 1, though this is tempered by the understanding that most objects measured or compared against are well in the northern hemisphere. 
Data logged since September 2017 by a fixed continuous reading Unihedron Sky Quality Meter monitoring station (see Appendix 13.1, Long-Term Night-Sky Brightness Monitoring) reveals that:
· 52% of all readings between 9pm and 4am are greater than or equal to 21.5 magnitudes per square arc second, and
· 78% of all nights had at least one reading greater than or equal to 21.5 magnitudes per square arc second.
These data are significantly better than 21.5 magnitudes per arc second required for International Dark Sky Sanctuary accreditation.
Recent satellite data (https://www.lightpollutionmap.info) demonstrates that the entire uninhabited Arkaroola region is rated as having a nominal Zenith brightness of 22mpsas, excluding the Beverley Uranium mine to Arkaroola’s east.
Arkaroola will continue to use its permanent fixed Unihedron Sky Quality Meter continuous monitoring station at the Oliphant Observatory, as well as conduct spot data collection around the property at least annually to quantify sky darkness for inclusion in its annual report to IDA.
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All sky image of the Milky Way at the zenith from Spriggina
5.4 [bookmark: _bookmark26][bookmark: _Toc126932031]Lighting Management Plan
5.4.1 [bookmark: _bookmark27][bookmark: _Toc126932032]Lighting Management Plan Policy
The overarching principles which have been and will continue to be applied to all outdoor lighting on Arkaroola includes:
· the use of low wattage lighting sufficient to provide staff and guest safety of movement at night and
· complying with the Australian Lighting Standard 4282-1997 ‘Control of the obtrusive effects of outdoor lighting’ and with the ‘Safer by design’ guidelines prepared by the NSW Police.
A balance must be obtained between the safety of our staff and guests and the maintenance of our dark night skies. To this end, the Arkaroola ‘Dark Skies Sanctuary’ Company Policy, implemented in March 2005 and updated in 2021, provides guidelines to be followed by Arkaroola in the maintenance and upgrade of lighting on the property, and the education of guests.

5.4.2 [bookmark: _bookmark28][bookmark: _Toc126932033]Risks and Threats
The nearest significant settlement is the Beverley Uranium Mine (see https://en.wikipedia.org/wiki/Beverley_Uranium_Mine), located just to the east of Arkaroola’s eastern boundary on the neighbouring Wooltana Station, 26 kilometres north east of the Arkaroola Village at 30° 11.5’ south, 139° 35.9’ east. It is owned by Heathgate Resources Pty Ltd (see http://www.heathgate.com.au/thebeverleymine.html), an Adelaide-based company, that is part of the US-based General Atomic group of companies. It employs approximately 150 people, operating on a fly-in, fly-out (FIFO) basis.
The mining utilises low-impact an in-situ leaching process. Although we can detect minor light pollution from high pressure sodium vapour outdoor lighting used at Beverley on cloudy nights, sky degradation has not been detected on clear dark nights. Beverley Mine is not visible from Arkaroola Village because of the rugged mountainous terrain between the two sites.
Heathgate Resources pride themselves as a company utilising world’s best practice and Arkaroola are currently involved in discussions with senior management with a view to reducing their dark sky impact now and into the future. Recently they have turned off all unnecessary lighting at well fields not in use, and are considering more appropriate lighting for their future developments. We are hopeful of even more successful outcomes.
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Beverley Uranium Mine is reducing their dark sky impact
5.4.3 [bookmark: _Toc126932034]Plans
Arkaroola is fully committed to the objectives and goals of the International Dark- Sky Association (IDA), including having more than 90% of all exterior lighting fully conforming with the Arkaroola ‘Dark Skies Sanctuary’ Company Policy and Lighting Management Plan Guidelines by December 2022 and 100% conforming by March 2024 (see Planned Lighting Actions).

5.4.4 [bookmark: _bookmark29][bookmark: _Toc126932035]Future Activities
Should Arkaroola be awarded International Dark Sky Sanctuary status, it will include such identification on entrance signage to the property, the reception building and all of Arkaroola’s astronomical observatories, as well on our website and in our visitor welcome packs.
The Proposed World Heritage Listing can lead to many benefits, including regional economic development, increased tourism opportunities and visitations, increased employment opportunities and income, improved planning and management of the region and improved management and protection of the local environment, enhanced protection of the rich cultural landscape and cultural sites, and First Nations peoples and communities. Once included on the World Heritage List, the Flinders Ranges World Heritage Serial Property, including Arkaroola, will be protected by the Australian Government’s Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). Approval is required under the EPBC Act for any action that is likely, has or will have a significant impact on the Outstanding Universal Value of a World Heritage listed place, such as construction; mineral and petroleum resource exploration and extraction; storage or transport of hazardous materials; waste disposal and earthworks and so on.
Should any expansion be required, Arkaroola hereby provides a positive commitment to the maintenance of its dark skies and to the adherence of the Lighting Management Plan and to ensure existing or improved lighting facilities minimise any impacts upon Arkaroola’s pristine dark sky environment.
Arkaroola will continue to use its permanent fixed Unihedron Sky Quality Meter continuous monitoring station at the Oliphant Observatory, as well as conduct spot data collection around the property at least annually to quantify sky darkness for inclusion in its annual report to IDA.
Mr Douglas Sprigg, the formal Point of Contact person, will keep the IDA fully advised of the progress of any action required, with photographic evidence, as mentioned above.


[bookmark: _bookmark30]APPENDICES
6 [bookmark: _bookmark31][bookmark: _Toc126932036]Letter of Nomination
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7 [bookmark: _bookmark32][bookmark: _Toc126932037]Letters of Support
7.1 [bookmark: _bookmark33][bookmark: _Toc126932038]Hon Steven Marshall MP, Premier of South Australia (2018-2022)


7.2 [bookmark: _bookmark34][bookmark: _Toc126932039]Hon Sussan Ley MP, Member for Farrer, Minister for the Environment (2019-2022)


7.3 [bookmark: _bookmark35][bookmark: _Toc126932040]Hon Dan van Holst Pellekaan MP, Member for Stuart, Minister for Energy & Mining (2010-2022)



7.4 [bookmark: _bookmark36][bookmark: _Toc126932041]Rowan Ramsey MP, Federal Member for Grey


7.5 [bookmark: _bookmark37][bookmark: _Toc126932042]Malcolm Walter PhD AM FAA FGSAust
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7.6 [bookmark: _bookmark38][bookmark: _Toc126932043]Manual Lois MD, PCCP, FACP


7.7 [bookmark: _bookmark39][bookmark: _Toc126932044]Harald Ehmann, Arkaroola Wildlife Ecologist (Honorary)
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7.8 [bookmark: _bookmark40][bookmark: _Toc126932045]Dr Eric Benson
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7.9 [bookmark: _bookmark41][bookmark: _Toc126932046]Mark Wielgosz


7.10 [bookmark: _bookmark42][bookmark: _Toc126932047]Padraic Koen


8 [bookmark: _bookmark43][bookmark: _Toc126932048]Conformity to IDSS Goals and Criteria Details
The following sub-sections address the conformity of Arkaroola to the IDSS Goals and Criteria and provides links to further information contained within this document.
8.1 [bookmark: _bookmark44][bookmark: _Toc126932049]Goals for International Dark Sky Sanctuary Creation

	Goal
	Conformity
	Reference

	To recognize public or private lands and their surrounding communities in some of the darkest locations on Earth for exceptional commitment to and success in local implementation of the ideals of dark sky preservation
	Arkaroola intends to retain dark skies for the circadian rhythms of life as well as astronomy, and promote the land and sky for all.
	4.3, Historical Overview

	To promote sustainable ecotourism and astrotourism
	Arkaroola’s objectives include increasing guests’ enjoyment and appreciation of our unique sanctuary, foster their understanding of the importance of dark skies, and enhancing our advanced ecotourism accreditations.
	11.1, Arkaroola ‘Dark Skies Sanctuary’ Company Policy
4.5.1, Astronomical Activities

	
	We run four fully equipped astronomical observatories, all of which are designed and operated to ensure an unforgettable “Stargazing” experience. In addition to conducting Advanced Ecotourism Accredited Astronomy Tours, each of our observatories are available to professional and amateur astronomers, and to visiting astronomical societies and clubs.
	

	To further the protection of nocturnal habitats, public enjoyment of the night sky and its heritage, and identification of areas ideal for professional and/or amateur astronomy
	Arkaroola intends to retain dark skies for the circadian rhythms of life as well as astronomy, and promote the land and sky for all.
Each of our observatories are available to professional and amateur astronomers, and to visiting astronomical societies and clubs.
	4.2, Aims of Arkaroola 4.5.1, Astronomical Activities

	To encourage land owners/administrators, conservation professionals, surrounding communities and private interests to identify dark skies as a valuable resource in need of proactive conservation
	The purchase of Arkaroola was aimed at preserving the uniqueness of the rugged mountainous landscape, its flora, fauna, geology and night skies for all to enjoy.
	5.1, Dark-Sky Management Policy

	To provide international recognition for such locations
	This application aims to achieve IDA accreditation as one of the darkest locations on Earth and its exceptional commitment to and success in the preservation of the dark sky.
	2.4, Intended Audience specifically the IDA




	Goal
	Conformity
	Reference

	To encourage other sites to become environmental leaders on dark sky issues by communicating the importance of dark skies and by providing an example of what is possible with proper stewardship
	This application aims to promote the importance and value of dark sky places to visit digitally or physically.
	2.4, Intended Audience specifically future applicants and the general public.



8.2 [bookmark: _bookmark45][bookmark: _Toc126932050]Eligibility Criteria

	Eligibility Criteria
	Conformity
	Reference

	1 A proposed IDSS must be a public or a private land legally protected for scientific, natural, educational, cultural, heritage or public enjoyment purposes.
	In 2012 the State Government enacted the Arkaroola Protection Act, part of which protects the Arkaroola pastoral lease from future mining activities.
Arkaroola is the only wildlife sanctuary or national park in South Australia to be so protected against mining.
	4.3.4, Recent Developments

	2 The IDSS must provide an opportunity for regular public nighttime access, with or without supervision. A portion of designated land may meet this requirement, or access must be available for a substantial fraction of given night. In some cases, such as when working with areas that protect endangered wildlife, archaeological sites, or other sensitive resources, this requirement may be waived or adjusted to meet important conservation goals.
	Arkaroola runs four fully equipped astronomical observatories, three located well above the village area and one conveniently located very close to our Reception area.
Visitors to Arkaroola have access to these observatories and are encouraged to either bring their own telescopes or to join one of the Observatory Tours on offer.
Visitors can also travel freely on designated tracks in the southern part of the property. There are no public tracks in the high-value conservation, northern part of the property.
	4.5.1, Astronomical Activities
4.4.3, Astronomical Facilities

	3 In order to ensure public accessibility on private lands, the landowner(s) must allow the public to transit any part(s) of the property not included in the formally declared IDSS as required to reach designated viewing areas.
	
	

	4 The Sanctuary must provide an exceptional dark-sky resource where the night-sky brightness at the zenith is routinely equal to or darker than 21.5 magnitudes per square arc second in the visual band and where significant light domes are not present toward the local horizon in any direction.
	Data logged since September 2017 by a fixed continuous reading Unihedron Sky Quality Meter monitoring station reveals that:
· 52% of all readings between 9pm and 4am are greater than or equal to 21.5 magnitudes per square arc second, and
· 78% of all nights had at least one reading are are greater than or equal to 21.5 magnitudes per square arc second.
	13, Night-Sky Brightness Study Details



8.3 [bookmark: _bookmark46][bookmark: _Toc126932051]Minimum Requirements

	Minimum Requirement
	Conformity
	Reference

	1 A quality comprehensive Lighting Management Plan (LMP) must be adopted by the agency administering the proposed IDSS. The LMP regulations must be binding upon all private and public landowners within the area of protection. Certain exceptions to this requirement may apply but are subject to IDA approval.
Minimum standards are described below in the section titled “Lighting Management Plan Guidelines”.
	The Arkaroola ‘Dark Skies Sanctuary’ Company Policy, appendix 11, first made in March 2005 and updated in 2021, provides guidelines to be followed by Arkaroola in the maintenance and upgrade of lighting on the property.
	5.4.1, Lighting Management Plan Policy

	2 Evidence of commitment to dark skies and quality outdoor lighting as demonstrated by at least two-thirds (67%) of existing outdoor lighting fixtures in the IDSS conforming to the requirements of the Lighting Management Plan at the time of application.
	The Lighting Management Plan demonstrates that 90% of existing lighting conforms to IDSS requirements.
	12, Lighting Inventory Details

	3 A schedule denoting that 90% of all outdoor lighting in the IDSS will conform to the Sanctuary’s LMP within five years of receipt of an IDA designation and a written commitment that 100% of the lighting will conform within ten years of the designation.
	The Lighting Management Plan demonstrates that 90% of existing lighting conforms to IDSS requirements. Plans are in place to achieve 100% conformance by March 2024.
	12.1, Lighting Inventory
12.4, Planned Lighting Actions

	4 A sky brightness measurement program must be established and maintained either by the Sanctuary administering authority or by another public or private organization (university, research center, IDA chapter, astronomy club, etc.) to follow the evolution of light pollution in the IDSS and ensure that the night sky quality does not degrade over time.
Applicants are encouraged, but not required, to submit their measurements to the citizen science projects such as My Sky At Night (myskyatnight.com) and Globe At Night (globeatnight.org)
	Arkaroola has had a permanent fixed monitoring station operational since September 2017
	13.1, Long-Term Night-Sky Brightness Monitoring

	5 A description of current and potential future threats to dark skies over the Sanctuary.
	The only significant establishment within 100 kms of Arkaroola is the Beverley Uranium Mine north east of the Arkaroola Village.
	5.4.2, Risks and Threats




	Minimum Requirement
	Conformity
	Reference

	6 The importance of dark skies/natural darkness and the benefits of quality lighting are paramount in Sanctuary external communications. If the Sanctuary typically provides interpretive programs, then dark skies must be one of the central themes communicated through on-site interpretation. If interpretive programs are not typically offered, then publications, flyers, press releases, media, or other outreach are appropriate substitutes.
	We run four fully equipped astronomical observatories, three located well above the village area and one conveniently located very close to our reception area. All of our observatories are designed and operated to ensure an unforgettable “Stargazing” experience.
The Arkaroola Welcome Pack explicitly requests visitors to “help reduce impacts on wildlife and aid the astronomy operations in the area by keeping bright lights to a minimum and avoid pointing them upwards.” It also invites visitors to “take the opportunity to enjoy our dark sky environment.”
	4.5.1, Astronomical Activities
11.6, Guests Use of Lighting and Nocturnal Activities

	7 Dark skies in the protected area are acknowledged as an important scientific, natural, cultural, and/or scenic resource value by jurisdictions higher than community level (e.g., county, province, state, etc.), as shown by the inclusion of appropriate language in official documents.
	Letters of support have been obtained from the Premier, the Minister for the Environment, and the Minister for Energy, and Mining of South Australia, a Federal Minister, a wildlife ecologist, and several astronomers.
	7, Letters of Support

	8 Once established, the Sanctuary must erect and maintain appropriate signage indicating the International Dark Sky Sanctuary designation along a roadway entrance, along a footpath entrance if no roadway exists, or in a similar setting. If approved by IDA, language as an alternative to “International Dark Sky Sanctuary” may appear on the signage and in Sanctuary communications regarding the IDSS status. Once the sign is erected a photograph documenting this sign must be taken and sent to IDA for records along with a description of its location.
	Should Arkaroola be awarded International Dark Sky Sanctuary status, it will include such identification on entrance signage to the property, the reception building and all of Arkaroola’s astronomical observatories, as well on our website and in our visitor welcome packs.
	5.4.4, Future Activities

	9 Night-sky quality is established through:
A) The core of the Sanctuary must have identified the sources of light pollution through calculations, maps, photographs or any other proper method AND clearly identify actual present and anticipated future threats to the night sky quality. A plan must be put in place to address these current and future threats.
	Immediately prior to this submission, Arkaroola management undertook a full inventory of all outdoor lighting within the property, and planned for the remediation of all non- conforming lighting.
Arkaroola has had a permanent fixed Unihedron Sky Quality Meter monitoring station operational since September 2017.
	10.5, Night Sky Light Pollution Maps
12.1, Lighting Inventory
13, Night-Sky Brightness Study Details
5.4.2, Risks and Threats
12.4, Planned Lighting Actions




	Minimum Requirement
	Conformity
	Reference

	B) A determination of whether the minimum sky quality standard has been met through sky brightness measurements made via an IDA-approved data collection method. Measurements must be distributed over a sufficiently long enough period of time in order to average out fluctuations over timescales ranging from nights to seasons in length. Applicants should discuss their measurement protocol with the International Dark Sky Places Program Manager.
	Arkaroola are currently involved in discussions with senior management of the Beverley Uranium Mine, the only significant establishment within 100 kms., with a view to reducing their dark sky impact now and into the future. Recently they have turned off all unnecessary lighting at well fields not in use, and are considering more appropriate lighting for their future developments. We are hopeful of even more successful outcomes.
	



8.4 [bookmark: _bookmark47][bookmark: _Toc126932052]Other Criteria

	Other Criteria
	Conformity
	Reference

	1 Designate a formal point-of-contact person.
	Full contact details provided.
	2.3, Point of Contact

	2 Obtain a letter of nomination from a qualified IDA member nominator, as well as a supporting letter from the Sanctuary managing agency.
	Letter obtained
	6, Letter of Nomination

	3 Provide additional letters of support from community organisations, clubs, groups etc
	Letters of support have been obtained from:
· the Premier of South Australia,
· the Minister for the Environment, the Minister for Energy,
· the Minister for Mining,
· a Federal Minister,
· a wildlife ecologist, and
· several astronomers.
	7, Letters of Support

	4 Maps of the area indicating the Sanctuary’s legal boundaries and its geographic context.
	Maps provide Arkaroola’s:
· Location in Australia and South Australia,
· Pastoral Lease Boundaries,
· Village layout,
· Darkness at night via satellite, and
· Inclusion in the Proposed Flinders Ranges World Heritage Serial Property Map.
	10, Maps

	5 Provide management documents supporting dark skies and natural nighttime darkness as a valued natural resource.
	The Arkaroola ‘Dark Skies Sanctuary’ Company Policy, Appendix 11, was adopted by Arkaroola management in 2005 and updated in 2021 in order to preserve the unpolluted darkness of Arkaroola’s night skies and has formed the basis of our Light Management Plan.
	5.1, Dark-Sky Management Policy




	Other Criteria
	Conformity
	Reference

	6 Lighting inventory plan
	Immediately prior to this submission, Arkaroola undertook a full inventory of all outdoor lighting within the property.
	12, Lighting Inventory Details

	7 Any documentation of the cultural/historical/scientific significance of the Sanctuary and ongoing efforts to preserve and promote these resources.
	Arkaroola Wilderness Sanctuary and our not-for-profit entity, the Arkaroola Education and Research Foundation NGO, are committed to research, conservation, education and the promotion of all natural sciences.
	4.2, Aims of Arkaroola 4.3, Historical Overview
4.3.4, Recent Developments

	
	In 2012, the State Government enacted the Arkaroola Protection Act, part of which protects the Arkaroola pastoral lease from future mining activities.
Arkaroola is the only wildlife sanctuary or national park in South Australia to be so protected against mining.
	

	
	The recent Energy Grant will add remote energy technology and engineering to the list of educational experiences.
	

	
	The Proposed World Heritage Listing can lead to many benefits, including regional economic development, increased tourism opportunities and visitations, increased employment opportunities and income, improved planning and management of the region and improved management and protection of the local environment, enhanced protection of the rich cultural landscape and cultural sites, and First Nations peoples and communities.
	




	Other Criteria
	Conformity
	Reference

	8 A summary of future plans for activities in the Sanctuary after receiving IDA certification.
	Should Arkaroola be awarded International Dark Sky Sanctuary status, it will include such identification on entrance signage to the property, the reception building and all of Arkaroola’s astronomical observatories, as well on our website and in our visitor welcome packs.
Should any expansion be required, Arkaroola hereby provides a positive commitment to the maintenance of its dark skies and to the adherence of the Lighting Management Plan and to ensure existing or improved lighting facilities minimise any impacts upon Arkaroola’s pristine dark sky environment.
	5.4.4, Future Activities



8.5 [bookmark: _bookmark48][bookmark: _Toc126932053]Lighting Management Plan Guidelines

	Lighting Management Plan Guideline
	Conformity
	Reference

	1 The written policy meets or exceeds applicable agency or departmental policies regarding outdoor lighting and conforms to all applicable local, regional, and national laws.
	The overarching principles which have been and are to be applied to all outdoor lighting on Arkaroola includes:
· the use of low wattage lighting sufficient to provide staff and guest safety of movement at night, and
· complying with the Australian Lighting Standard 4282-1997 ‘Control of the obtrusive effects of outdoor lighting’ and with the ‘Safer by design’ guidelines prepared by the NSW Police.
	5.4, Lighting Management Plan

	2 The use of outdoor light at night is only prescribed when it is strictly needed, where it is needed, and in the appropriate amount for a specific task. The purpose of outdoor light that is allowed under the policy should be specifically to ensure public safety.
	The Arkaroola ‘Dark Skies Sanctuary’ Company Policy specifically states that exterior lighting is not to exceed the minimum number necessary to safely and adequately light a specific area.
The Lighting Inventory Details shows all operational lighting is deemed to be acceptable or appropriate for the purposes and times of use without interfering with our astronomy tours or other nocturnal tours and activities.
	11.2, Exterior Lighting
12, Lighting Inventory Details




	Lighting Management Plan Guideline
	Conformity
	Reference

	3 All outdoor lighting fixtures must be fully shielded, irrespective of purpose or the number of lumens of light it emits, and make appropriate use of timers and motion sensors;. Lighting controlled with motion- activated switches limiting the duration of illumination to less than five (5) minutes after activation is exempt from the other requirements of this section.
	The Lighting Management Plan includes plans to fully comply with IDSS lighting requirements by March 2024 including installing LED movement sensor lights in the Caravan Park and at Dodwell Observatory
	12.4 Planned Lighting Actions

	4 Lighting must be chosen to minimize the amount of short-wavelength light emitted into the nighttime environment. The Sanctuary’s LMP must restrict lighting in this respect according to one of the following prescriptions:
A) The correlated color temperature (CCT) of lamps must not exceed 3000 Kelvins; OR
B) Allowed lighting must not emit more than 25% of its total spectral power at wavelengths < 550 nanometers; OR
C) The scotopic-to-photopic (S/P) ratio of allowed lighting must not exceed 1.3.These metrics may be found listed in manufacturer data sheets for lighting products.
	The Arkaroola ‘Dark Skies Sanctuary’ Company Policy explicitly states that exterior lighting must be low output (wattage) lighting, making use of state-of-the-art technologies such as LED, CFL and similar lighting with a correlated colour temperature (CCT) range between 2000 and 3000 kelvin.
	11.2, Exterior Lighting

	5 Visitor activities with respect to the introduction of unnecessary artificial light at night into the Sanctuary environment are regulated. This must include reasonable limits on the lighting of camping equipment and recreational vehicles, as well as a general prohibition of inappropriate “light painting” and similar. Note that this requirement is in no way intended to compromise visitor safety.
	The Arkaroola ‘Dark Skies Sanctuary’ Company Policy explicitly states that guests are asked to assist Arkaroola in the maintenance of its pristine dark night skies.
	11.6, Guests Use of Lighting and Nocturnal Activities

	6 Operation of illuminated signs, except those strictly required for wayfinding, is prohibited. Any permitted illuminated signs shall adhere to the following regulations:
A) Displays must be single-color on a black background; AND
B) Luminance after sunset may not exceed 100 nits (100 candelas per square meter).
	There are no illuminated signs on the property.
The Arkaroola ‘Dark Skies Sanctuary’ Company Policy explicitly states that the operation of illuminated signs, except those strictly required for wayfinding, is prohibited.
	12.1, Lighting Inventory
11.2.4, Illuminated Signs



9 [bookmark: _bookmark49][bookmark: _Toc126932054]Background of Arkaroola
9.1 [bookmark: _bookmark50][bookmark: _Toc126932055]The Legend of Arkaroo
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9.2 [bookmark: _bookmark51][bookmark: _Toc126932056]Arkaroola – Mt. Painter Wilderness Sanctuary – A Brief History
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10 [bookmark: _bookmark52][bookmark: _Toc126932057]Maps
10.1 [bookmark: _bookmark53][bookmark: _Toc126932058]Australia
Map from Google Maps.
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10.2 [bookmark: _bookmark54][bookmark: _Toc126932059]South Australia
Map from Google Maps.
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10.3 [bookmark: _bookmark55][bookmark: _Toc126932060]Arkaroola Pastoral and Freehold Lease Boundaries
Although the map below shows the highlighted Arkaroola Protection Area as per the Arkaroola Protection Act 2012 (SA), it needs to be noted that Arkaroola’s northern boundary extends northward of the northern boundary of the Arkaroola Pastoral Lease area. The actual boundary of the Arkaroola Pastoral Lease is that area marked as ‘Arkaroola PL’, the boundary of which is shown by the green coloured lines. The Arkaroola Freehold Lease covers the area marked as ‘Arkaroola Village’. North is the top of the map.
[image: ]

10.4 [bookmark: _bookmark56][bookmark: _Toc126932061]Arkaroola Village
Satellite view from Google Maps.
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	ID
	Name
	ID
	Name

	1
	Broughton Lodge
	9
	Mawson Lodge

	2
	Callana Cottage
	10
	Ningana Interpretive Centre

	3
	Callitris Lodge
	11
	Outdoor Entertainment Area

	4
	Caravan-Camping Grounds inc. bunkhouses
	12
	Owner’s Residence

	5
	Fauna House
	13
	Powerhouse

	6
	Dodwell Observatory
	14
	Reception and Restaurant

	7
	Greenwood Lodge
	15
	Thomas Wing

	8
	Manager’s Residence
	16
	Wallaby and Euro Cottages



10.5 [bookmark: _bookmark57][bookmark: _Toc126932062]Night Sky Light Pollution Maps
Images from https://www.lightpollutionmap.info
10.5.1 Southern Australia
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10.5.2 Within 200 kms
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10.5.3 Within 100 kms with 25 km concentric rings

10.5.4 Within 10 kms with 5 km concentric rings

10.6 [bookmark: _bookmark58][bookmark: _Toc126932063]Topographic Map
Map from https://en-au.topographic-map.com



10.7 [bookmark: _bookmark59][bookmark: _Toc126932064]Proposed Flinders Ranges World Heritage Serial Property Map
Map from https://cdn.environment.sa.gov.au/environment/docs/flinders-ranges-world- heritage-map.pdf
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11 [bookmark: _bookmark60][bookmark: _Toc126932065]Arkaroola ‘Dark Skies Sanctuary’ Company Policy
In 2005, Arkaroola management created a dark skies policy in order to preserve the unpolluted darkness of Arkaroola’s night skies. In 2021 that policy was updated to fully conform with IDSS Lighting Management Plan Guidelines.


11.1 [bookmark: _bookmark61][bookmark: _Toc126932066]Objectives
Arkaroola Wilderness Sanctuary is a ‘Dark Skies Sanctuary’ to: Reduce light pollution, to enhance Arkaroola’s nocturnal tours, namely:
· Astronomy tours, and
· Other nocturnal tours and activities;
· Increase guests’ enjoyment of our unique sanctuary;
· Enhance our advanced ecotourism accreditations;
· And reduce costs associated with wasteful lighting.
Company Management and all Employees are to ensure that the requirements of this Policy are adhered to at all times.
11.2 [bookmark: _bookmark62][bookmark: _Toc126932067]Exterior Lighting
Not to exceed the minimum number necessary to safely and adequately light a specific area; this has been determined as being:
11.2.1 [bookmark: _Toc126932068]Pathways
· Low voltage, low output (wattage) lighting, making use of state-of-the-art technologies such as LED, CFL and similar lighting with a correlated colour temperature (CCT) range between 2000 and 3000 kelvin
· Solar powered lighting (pathway, area etc) – not to exceed 3 watts equivalent power output
· To be fully shielded, such that effective top and side shielding prevents stray lighting of unintended areas
· Minimal number of lighting units conducive to safety and the maintenance of this policy
11.2.2 [bookmark: _Toc126932069]Safety and Security Lighting – building exterior, veranda, etc
· Not to exceed 15 watts or equivalent power output and to be of a CCT between 2000 and 3000 kelvins
· Make use of economical ‘fluorescent replacement’ types – with maximum 15 watts equivalent power rating
· To be fully shielded, such that effective top and side shielding prevents stray lighting of unintended areas
· Minimal number of lighting units conducive to safety and the maintenance of this policy

11.2.3 [bookmark: _Toc126932070]Street and Road Lighting
· Where necessary for safety, make use of state-of-the-art technologies such as LED, CFL and similar lighting with a CCT between 2000 and 300 kelvin
· To be fully shielded, such that effective top and side shielding prevents stray lighting of unintended areas
· Where fitted to buildings or other fixtures, not to be mounted more than 5 metres above the area intended to be lit
· Maximum light output – 50 watts equivalent power or similar
· Minimal number of lighting units conducive to safety and the maintenance of this policy
11.2.4 [bookmark: _bookmark63][bookmark: _Toc126932071]Illuminated Signs
Operation of illuminated signs, except those strictly required for wayfinding, is prohibited. Any permitted illuminated signs shall adhere to the following regulations:
· Displays must be single-color on a black background, and
· Luminance after sunset may not exceed 100 nits (100 candelas per square meter)
11.2.5 [bookmark: _Toc126932072]Geographical or Geological and Natural Features
If required to illuminate above 5 metres (as in the case of Griselda Hill), all such lighting to be:
· Make use of state-of-the-art technologies such as LED, CFL and similar lighting with a CCT between 2000 and 3000 kelvins
· Not to exceed the minimal lighting required to affect the intended aesthetics, or to enhance the nocturnal view, of such features
· To be activated by infrared switching to switch ‘on’ at dusk and switch off no later than 10.00pm or earlier depending on nocturnal guided tours and other activities requiring minimal light pollution. When in doubt, switch it off!
· To be fitted with effective side and other shielding as necessary to reduce unwanted stray and reflected lighting of unintended areas as much as possible
· Use reflectorised floodlight type globes wherever possible.
· Use minimal number of lighting units conducive to safety and the maintenance of this policy
11.3 [bookmark: _bookmark64][bookmark: _Toc126932073]Interior Lighting
Interior Lighting is not to exceed the minimum number necessary to light a specific area; this has been determined as being:

11.3.1 [bookmark: _Toc126932074]Motel Room Lighting
· Individual lamps to be, wherever possible, of the ‘fluorescent replacement’ types (i.e. low power consumption, higher equivalent wattage types) – not to exceed 60 watts ‘equivalent power’ rating
· Minimal number of lighting units conducive to safety and the maintenance of this policy
11.3.2 [bookmark: _Toc126932075]Workshops and similar type buildings and areas
· The minimal lighting required to perform individuals’ work effectively, efficiently and safely
· All stray lighting of unintended or unwanted areas to be kept to a minimum by:
· Closing all doors whenever practicable
· Switching ‘on’ only those lights required for any particular operation or task;
· Ensuring all unnecessary lights are switched ‘off’ when not required
· Bearing in mind the possible interference to guests’ nocturnal activities – astronomy, bushwalks etc.
· Where high wattage bright lighting is required, make use of state-of-the- art technologies such as LED, CFL and similar lighting
· Make use of reflectorised lights to direct lighting to needed area as much as possible, bearing in mind safety and efficiency
11.3.3 [bookmark: _Toc126932076]Guest Activity Centres and Similar Areas
· All lights used in such areas to be the minimum required to ensure effective and efficient guests’ needs and enjoyment
· All areas not being utilised should be periodically checked and unused lighting switched ‘off’ as much as possible
· Where practicable, all interior lighting should make use of state-of-the-art technologies such as LED, CFL and similar lighting, and use top and side shielded holders to prevent stray lighting of unintended areas

11.4 [bookmark: _bookmark65][bookmark: _Toc126932077]Office / Building ‘Security’ Type Lighting – Interior and Exterior
· Not to exceed the minimum required to provide the necessary security desired
· To make use of the ‘fluorescent replacement’ type wherever practicable – and of the lowest equivalent wattage to achieve the desired affect
· Preferably to be switched by a separate ‘Night Security’ timed switching circuit
· All other interior lighting to be switched off after the close of normal business hours; or the hours that particularly area is commonly used by Staff or Guests
· Wherever practicable, all such security lighting should be mounted well inside buildings away from windows to prevent stray lighting of unintended areas
11.5 [bookmark: _bookmark66][bookmark: _Toc126932078]Staff and Company Motor Vehicles
· All night driving to be kept to a minimum without necessarily interfering with personal safety, security or freedom of movement – we would ask that all Staff keep their night driving to an absolute minimum wherever possible
· Wherever practicable, and bearing in mind safety, maintain low-beam headlights to minimise reflected light illuminating unintended or unnecessary areas – be aware of guests’ nocturnal activities; it is our sole reason for being here!
11.6 [bookmark: _bookmark67][bookmark: _Toc126932079]Guests Use of Lighting and Nocturnal Activities
By brochures and other handout materials, guests are asked to assist Arkaroola in the maintenance of pristine dark night skies by:
· Refraining from night driving where at all possible and without impinging on their enjoyment at Arkaroola
· If night driving is required, guests are asked to keep their headlights on low beam and refrain from using high beam, vehicle spotlights or LED type high-power ‘light bars’
· Being advised that ‘sky painting’ by high-powered torches (LED and other types) is not condoned
· Being advised that the use of laser pointers or similar devices are prohibited on the property
· Being asked to use minimal external lighting at their caravan or camping site, bearing in mind their safety of movement and enjoyment of our facilities.
11.7 [bookmark: _bookmark68][bookmark: _Toc126932080]Implementation and Duration
This Company Policy is not intended to be restrictive on Staff or Guest’s activities but every attempt should be made by all Staff to ensure this Policy is maintained in accordance with its intentions.
This Policy was implemented from 17 October 2021 and will remain in force until cancelled by official notification in writing.


12 [bookmark: _bookmark69][bookmark: _Toc126932081]Lighting Inventory Details
12.1 [bookmark: _bookmark70][bookmark: _Toc126932082]Lighting Inventory
The following table, sorted by Action, Fixture and then Location, lists and details all the lights around Arkaroola. Problem areas are highlighted in yellow.
	Location
	Application
	Fixture
	Type
	Watts
	Photo
	NoOp1
	Qty2
	Control3
	Shielding4
	Light Level5
	Conforms6
	Action

	Callana Cottage
	Rear sitting area
	Down spots
	LED
	9W
	2
	0
	3
	Occupier
	Fully by fixture
	Appropriate
	Yes
	

	Mawson Lodge
	Veranda
	Down spots
	LED
	9W
	2
	0
	12
	Timer
	Fully by fixture
	Appropriate
	Yes
	

	Caravan Park
	Camping area
	Pole mounted
	Sodium
	100W
	6
	0
	1
	Timer
	Fully by fixture
	Appropriate
	Yes
	

	Dodwell Observatory
	Entrance steps
	Pole mounted
	Fluoro
	13W
	10
	0
	1
	Tour guide
	Fully by fixture
	Appropriate
	Yes
	

	Ningana
	Entrance
	Pole mounted
	Fluoro
	13W
	10
	0
	1
	Timer
	Fully by fixture
	Appropriate
	Yes
	

	Powerhouse
	Entrance
	Pole mounted
	Sodium
	100W
	6
	0
	1
	Management
	Fully by fixture
	Appropriate
	Yes
	

	Caravan Park
	Staff Cottages
	Under Roof mounted
	CFL
	15W
	4
	0
	1
	Occupier
	Under roof
	Acceptable
	Yes
	

	Caravan Park
	BBQ area
	Under Roof mounted
	Fluoro yellow
	36W
	9
	0
	2
	User Timer
	Under roof
	Appropriate
	Yes
	

	Caravan Park
	Gilli Cabins
	Under Roof mounted
	Fluoro
	36W
	9
	0
	1
	Occupier
	Under roof
	Acceptable
	Yes
	

	Caravan Park
	Staff Cottages
	Under Roof mounted
	Fluoro yellow
	36W
	9
	0
	1
	Occupier
	Under roof
	Acceptable
	Yes
	

	Fauna House
	Side of house
	Under Roof mounted
	CFL
	15W
	4
	0
	1
	Occupier
	Under roof
	Acceptable
	Yes
	

	Fauna House
	Carport
	Under Roof mounted
	Fluoro
	15W
	9
	0
	2
	Occupier
	Under roof
	Acceptable
	Yes
	

	Laundry
	Veranda
	Under Roof mounted
	Fluoro
	18W
	9
	0
	1
	Staff
	Under roof
	Acceptable
	Yes
	

	Mawson Lodge
	Ends of building
	Under Roof mounted
	Fluoro yellow
	36W
	9
	0
	3
	Timer
	Under roof
	Appropriate
	Yes
	

	Ningana
	Carport
	Under Roof mounted
	Fluoro yellow
	36W
	9
	0
	1
	Management
	Under roof
	Appropriate
	Yes
	

	Petrol Station
	Servo
	Under Roof mounted
	Fluoro yellow
	36W
	9
	0
	3
	Timer
	Under roof
	Appropriate
	Yes
	

	Wallaby & Euro Cottages
	Breezeway
	Under Roof mounted
	Incandescent
	15W
	4
	0
	1
	Occupier
	Under roof
	Appropriate
	Yes
	

	Fauna House
	Carport
	Wall mounted
	CFL
	15W
	3
	0
	1
	Occupier
	Under roof
	Acceptable
	Yes
	

	Fauna House
	Front & rear
	Wall mounted
	CFL
	15W
	3
	0
	2
	Occupier
	Under roof
	Acceptable
	Yes
	

	Broughton Lodge
	Pathway
	Bollards
	LED
	3.5W
	1
	0
	6
	Timer
	Fully by fixture
	Appropriate
	Yes
	

	Greenwood Lodge
	Garden lights
	Bollards
	LED
	3.5W
	1
	0
	15
	Timer
	Fully by fixture
	Appropriate
	Yes
	

	Mawson Lodge
	Pathway
	Bollards
	LED
	2W
	1
	0
	14
	Timer
	Fully by fixture
	Appropriate
	Yes
	

	Thomas Wing
	Pathway
	Bollards
	LED
	2W
	1
	0
	5
	Timer
	Fully by fixture
	Appropriate
	Yes
	

	Wallaby & Euro Cottages
	Pathway/Roadway
	Bollards
	LED
	2W
	1
	0
	2
	Solar
	Fully by fixture
	Appropriate
	Yes
	

	Caravan Park
	Amenities entrances
	Suspended
	Fluoro yellow
	36W
	10
	0
	2
	Timer
	Fully by fixture
	Appropriate
	No
	1 Replacing

	Reception and Restaurant
	Entrance
	Under Roof mounted
	Fluoro yellow
	36W
	9
	0
	1
	Timer
	Partial by roof
	Acceptable
	No
	1 Replacing
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	Location
	Application
	Fixture
	Type
	Watts
	Photo
	NoOp1
	Qty2
	Control3
	Shielding4
	Light Level5
	Conforms6
	Action

	Broughton Lodge
	Veranda
	Wall mounted
	Incandescent
	15W
	3
	0
	8
	Timer
	Under roof
	Appropriate
	Yes
	1 Replacing

	Callitris Lodge
	Veranda
	Down spots
	LED
	9W
	2
	0
	6
	Timer
	Fully by fixture
	Appropriate
	Yes
	

	Caravan Park
	Staff Cottages
	Wall mounted
	CFL
	15W
	3
	0
	1
	Occupier
	Under roof
	Acceptable
	Yes
	1 Replacing

	Mawson Lodge
	Breezeway
	Wall mounted
	CFL
	15W
	3
	1
	2
	Timer
	Under roof
	Appropriate
	Yes
	1 Replacing

	Owner's Residence
	Doorways
	Wall mounted
	CFL
	15W
	3
	0
	2
	Occupier
	Under roof
	Acceptable
	Yes
	1 Replacing

	Wallaby & Euro Cottages
	Front & rear
	Down spots
	LED
	9W
	2
	0
	4
	Occupier
	Fully by fixture
	Appropriate
	Yes
	

	Caravan Park
	Staff Dunny
	Wall mounted
	CFL
	9W
	3
	1
	1
	Sensor timer
	None
	Acceptable
	No
	2 Replacing

	Dodwell Observatory
	Entrance door
	Wall mounted
	Fluoro
	20W
	8
	0
	1
	Tour guide
	None
	Appropriate
	No
	2 Replacing

	Mawson Lodge
	Garden lights
	Bollards
	Solar LED
	3.5W
	1
	0
	24
	Timer
	Fully by fixture
	Appropriate
	Yes
	

	Greenwood Lodge
	BBQ floodlight
	Floodlight
	Sodium
	500W
	7
	1
	1
	Management
	None
	Acceptable
	No
	3 Removing

	Reception and Restaurant
	Building corners
	Floodlight
	Incandescent
	150W
	5
	0
	2
	Management
	Partial by roof
	Too bright
	No
	4 Replacing

	Reception and Restaurant
	Pathway/Roadway
	Floodlight
	Sodium
	200W
	7
	0
	1
	Management
	None
	Too bright
	No
	4 Replacing

	Callana Cottage
	Front door
	Under Roof mounted
	CFL
	15W
	4
	0
	1
	Occupier
	Under roof
	Appropriate
	No
	4 Replacing

	Greenwood Lodge
	Veranda
	Down spots
	LED
	9W
	2
	0
	8
	Timer
	Fully by fixture
	Appropriate
	Yes
	

	Manager's Residence
	Front door
	Under Roof mounted
	Incandescent
	15W
	4
	0
	1
	Occupier
	Under roof
	Appropriate
	No
	4 Replacing

	Thomas Wing
	Veranda
	Under Roof mounted
	Incandescent
	20W
	9
	0
	2
	Occupier
	Under roof
	Appropriate
	Yes
	4 Replacing

	Thomas Wing
	Rear sitting area
	Under Roof mounted
	Fluoro yellow
	36W
	4
	0
	1
	Occupier
	Partial by fixture
	Acceptable
	Yes
	4 Replacing

	BBQ
	Outdoor dining
	Floodlight
	LED
	10W
	6
	0
	3
	Management
	None
	Acceptable
	No
	5 Replacing

	Swimming Pool
	Swimming
	Floodlight
	Sodium
	150W
	7
	0
	1
	Management
	Partial by fixture
	Too bright
	No
	5 Replacing



12.2 [bookmark: _bookmark71][bookmark: _Toc126932083]Notes
The following are explanations of the columns of the Lighting Inventory table.

	Note
	Column
	Description

	[bookmark: _bookmark72]1
	NoOp
	Identifies the number of non-operational lights.

	[bookmark: _bookmark73]2
	Qty
	Identifies the total number of lights.

	[bookmark: _bookmark74]3
	Control
	Identifies how the lights are controlled.
· “Timer” means that the lights are programmed to turn off at a specific time or after a specific duration.
· “Solar” means that the lights will turn off when their battery is depleted or at sunrise.
· “Occupier” means that the person occupying the location determines when the lights are turned on and off.
· “Management” means that the management or designated staff determines when the lights are turned on and off, as appropriate to their location and application, such as the BBQ Outdoor dining lights are turned on for the BBQ held each Wednesday evening.
· “Tour guide” means that the tour guide determines when the lights are turned on and off to ensure attendees safety when they are outside.
· “User Timer” means that the user of the location determines when the lights are turned on, and a timer determines how long they stay on.
· “Sensor Timer” means that a motion sensor determines when the lights are turned on, and a timer determines how long they stay on.

	[bookmark: _bookmark75]4
	Shielding
	Identifies how the lights are shielded and the effectiveness of the shielding.
· “Partial by fixture” means that the fixture does not completely shield all light above the horizontal plane.
· “Fully by fixture” means that the fixture does completely shield all light above the horizontal plane.
· “Under roof” means that the light is recessed under a roof and therefore all light above the horizontal plane is shielded by the roof.
· “None” means that light is not shielded by fixture or location.
· “Partial by roof” means that the light is under a roof or awning that shields from vertical light, but that the light is not recessed, therefore some light is not shielded in the horizontal plane.

	[bookmark: _bookmark76]5
	Light Level
	Identifies the light level.
· “Acceptable” means that the light level is low or fully shielded by fixture or location.
· “Appropriate” means that the brightness and spread of light is fitting for its application even if not fully shielded.
· “Too bright” means that the brightness of the light is excessive for its application.
· “Too broad” means that the spread of light is excessive for its application.

	[bookmark: _bookmark77]6
	Conforms
	Identifies if the light conforms to the Arkaroola ‘Dark Skies Sanctuary’ Company Policy and Lighting Management Plan Guidelines
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12.3 [bookmark: _bookmark78][bookmark: _Toc126932084]Photos of Lighting
The following are examples of the different types of lighting in the inventory.

	Note
	Description
	Qty
	Photo

	[bookmark: _bookmark79]1
	New fully shielded pathway and garden lights
	68
	[image: ]


	[bookmark: _bookmark80][bookmark: _bookmark81][bookmark: _bookmark82][bookmark: _bookmark83]2
	New fully shielded down lights
	33
	[image: ]

	[bookmark: _bookmark84]3
	Existing wall mounted lights
	17
	[image: ]

	[bookmark: _bookmark85]4
	Under roof mounted lights
	7
	[image: ]

	[bookmark: _bookmark86]5
	Under roof mounted floodlights
	2
	[image: ]

	[bookmark: _bookmark87]6
	Pole mounted floodlights
	9
	[image: ]

	[bookmark: _bookmark88]7
	Wall mounted floodlights
	2
	[image: ]




	Note
	Description
	Qty
	Photo

	[bookmark: _bookmark89]8
	Wall mounted fluoro lights
	1
	[image: ]

	[bookmark: _bookmark90]9
	Under roof mounted fluoro lights
	16
	[image: ]

	[bookmark: _bookmark91]10
	Pole mounted fluoro lights
	4
	[image: ]


[bookmark: _bookmark92]
12.4 [bookmark: _Planned_Lighting_Actions][bookmark: _Toc126932085]Planned Lighting Actions

	ID
	Description
	Qty
Non conforming
	Completion Date

	[bookmark: _bookmark94][bookmark: _bookmark95]1
	Replacing wall mounted lights with fully shielded down lights like those recently installed around the Mawson, Callitris and Greenwood verandas
	3
	December 2023

	[bookmark: _bookmark96]2
	Replacing wall mounted lights with fully shielded solar LED movement sensor lights
	2
	March 2024

	[bookmark: _bookmark97]3
	Removing lights that are not fully shielded or no longer needed
	1
	March 2024

	[bookmark: _bookmark98]4
	Replacing roof mounted lights with fully shielded down lights
	5
	March 2024

	[bookmark: _bookmark99]5
	Replacing all BBQ Area lighting with fully shielded lights with area redevelopment
	4
	March 2024


12.5 [bookmark: _bookmark100][bookmark: _Toc126932086]Conclusions about Lighting Inventory
The following is a summary of the lighting inventory.

	Description
	Qty
	Percent

	Lights in total currently
	154
	100%

	Lights currently non-operational, all to be replaced or removed
	3
	-

	Lights currently too bright or too broad
	4
	2.6%

	Lights currently with partial or no shielding
	11
	7.1%

	Lights currently fully conforming
	139
	90.3%

	Lights that must be fully conforming before applying for IDA certification
	103
	67%

	Lights planned to be replaced
	15
	9.7%

	Lights planned to be removed
	3
	-



13 [bookmark: _bookmark101][bookmark: _Toc126932087]Night-Sky Brightness Study Details
13.1 [bookmark: _bookmark102][bookmark: _Toc126932088]Long-Term Night-Sky Brightness Monitoring
Arkaroola has a Unihedron Sky Quality Meter (SQM-LE) monitoring station and a Telescope Encoder and Sky Sensor (TESS-W) photometer (meter ID Stars 477) permanently located at the site of the Oliphant Observatories, which are 56 metres (184 feet) above and 435 meters (1,427 feet) from the village complex, seen in the background of the photo of the SQM meter.

	SQM meter
	TESS meter

	[image: ]
	[image: ]


13.1.1 [bookmark: _Toc126932089]Tabular Summary of Long-Term Night-Sky Brightness Monitoring
The following includes information up to 31 January 2022.

	Criteria
	SQM
	TESS
	Note

	Installation Date
	30 Sept. 2017
	15 Dec. 2020
	

	Nights in Operation
	1,270
	346
	

	Nights not in Operation
	322
	67
	1

	Nights with at least one Reading >= 21.5
	992
	192
	

	% of Nights in Operation with at least one Reading >= 21.5
	78%
	55%
	

	Total Readings
	2,017,146
	1,604,440
	2

	Readings between 9pm and 4am
	529,277
	474,270
	

	Average % of Readings >= 21.5 per Night (9pm-4am)
	52%
	22%
	3


Notes:

	Note
	Description

	1
	Server, network and electricity outages have occasionally occurred and lasted from minutes to weeks depending on the causes, resulting in 20% (SQM) to 16% (TESS) nights lost over 52 months (SQM) and 13 ½ months (TESS) of operation.

	2
	The SQM meter takes a reading once a minute between 6:30pm and 6:30am.
The TESS meter took a reading once every 10 seconds 24 hours per day until the end of July 2021, and was then modified to only take one reading per minute, but still 24 hours per day.



13.1.2 [bookmark: _Toc126932090]Graphical Summary of Long-Term Night-Sky Brightness Monitoring
The following graphs include SQM information up to 31 January 2022.
The trendlines in both graphs show a decrease mid-year in the percent of minutes and the percent of nights reaching 21.5, which corresponds to when the Milky Way is high in the sky.
13.1.2.1 Percent of Minutes per Night (9pm to 4am) with SQM Reading >= 21.5

13.1.2.2 Percent of Nights (9pm to 4am) per Month with >= 1 SQM Reading >= 21.5


13.1.3 [bookmark: _Toc126932091]Graph of the Effect of the Moon on Night-Sky Brightness Readings
The following graph shows the percent of minutes per night (9pm to 4am) that SQM and TESS readings were >= 21.5 during 2021.
The time of moonrises and moonsets and the dates of the full moons show the effect of the Moon on readings.


13.1.4 [bookmark: _Toc126932092]Representative Nights
13.1.4.1 SQM Readings on 8 May 2018
All readings

Readings >= 21.5

Moonrise with 53% illumination was at 00:48.
13.1.4.2 SQM and TESS Readings on 14 April 2021
All readings

Readings >= 20.5







13.1.5 [bookmark: _Toc126932093]Assessment of dark sky conditions via all sky calibrated camera



[image: ]

Report produced from Professor Zoltan Kollath’s Dicalum Software
	Arkaroola Wilderness Sanctuary - International Dark Sky Sanctuary Application - Ver 0.94	


13.1.6 [bookmark: _Toc126932094]Conclusions from the Long-Term Night-Sky Brightness Monitoring
· Since September 2017 Arkaroola has operated a fixed continuous monitoring sky brightness measurement program utilising a Unihedron Sky Quality Meter monitoring station, which satisfies IDA Minimum Requirement 4.
· Therefore, collected readings have been distributed over a sufficiently long enough period of time in order to average out fluctuations over timescales ranging from nights to seasons in length, which satisfies IDA Minimum Requirement 9B.
· The collected readings reveal that:
· 52% of all readings between 9pm and 4am are greater than or equal to
21.5 magnitudes per square arc second, and
· 78% of all nights had at least one reading greater than or equal to 21.5 magnitudes per square arc second.
· This shows that Arkaroola has an exceptional dark-sky resource where the night-sky brightness at the zenith is routinely equal to or darker than 21.5 magnitudes per square arc second in the visual band, which satisfies IDA Eligibility Criteria 4.
· For about a week around each full moon, all readings are reduced below 21.5.
· The Milky Way season mid-year reduces by about 30% the number of readings >= 21.5 per night.
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13.2 [bookmark: _bookmark103][bookmark: _Toc126932095]Location Photos
The following sub-sections provide some idea of the quality of the night sky from locations within the Arkaroola Village.
13.2.1 [bookmark: _Toc126932096]Ningana Imaging Observatory
Taken at 11:41pm ACDT on 3 April 2019 under the 3% illuminated disk of the Moon, capturing the Ningana Observatory in front of Griselda Hill, the southern Milky Way and both Magellanic Cloud galaxies. Notice that the hill is darker than the sky and shows no sign of light pollution from the village. Canon 750d, 11mm, f/2.8, 30s, ISO-3200.
[image: ]

13.2.2 [bookmark: _Toc126932097]Arkaroola Swimming Pool
Taken at 3:42am ACDT on 20 December 2019 under the 44% illuminated disk of the Moon at 22° elevation. Notice that Canis Major and Orion are clearly visible. Canon 750d, 11mm, f/3.2, 30s, ISO-1600.
[image: ]

13.2.3 [bookmark: _Toc126932098]Helicopter Landing Pad
Taken at 3:59am ACDT on 6 December 2020 under the 74% illuminated disk of the Moon at 34° elevation, capturing the re-entry of Japan’s Hayabusa2 spacecraft over the Woomera Prohibited Area, which is more than 260 kms west of Arkaroola. Notice that Orion, Taurus and the Pleiades are visible. Canon 750d, 11mm, f/2.8, 10s, ISO-1600.
[image: ]


13.3 [bookmark: _bookmark104][bookmark: _Toc126932099]Future Night-Sky Brightness Studies
Arkaroola will continue to use its permanent fixed Unihedron Sky Quality Meter continuous monitoring station at the Oliphant Observatory, as well as conduct spot data collection around the property at least annually to quantify sky darkness for inclusion in its annual report to IDA.
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IDA Board of Directors
International DarkSky Association
3225 North First Avenue,
Tucson,

Arizona, 85719-2103,

USA

8" February 2023

Arkaroola Wilderness Dark Sky Sanctuary
Dear Board Members,

I am pleased to support this application for IDA Dark Sky Sanctuary accreditation for the Arkaroola
Dark Sky Sanctuary in South Australia.

| believe that the application demonstrates conclusively that the Arkaroola Dark Sky Sanctuary is
ready for accreditation, having gained support from all levels of Government as well as local
inhabitants and the Astronomy Community in South Australia.

The Committee has addressed the many planning requirements , including the creation of a Lighting
Management Plan, a detailed Light Inventory, and has worked to replace non-compliant lighting.

The Committee has shown that the Arkaroola Dark Sky Sanctuary is an area of exceptional darkness
covering some 600 square Kilometres, that is further surrounded by National Park and arid land
grazing country. Despite its remoteness, Arkaroola is within a 6 hour drive of the State Capital and
Adelaide international Airport. It offers onsite motel style accommodation and a restaurant for
guests, making it an attractive destination for astronomy and wildlife enthusiasts.

Arkaroola already hosts a number of significant optical telescopes, including one dedicated to Space
Situational Awareness, reporting to a USA based authority.

Arkaroola itself is accredited as Designated Optical Observatory D03-51 by the Astronomical Society
of Australia.

| commend the application to you, and look forward to a productive relationship.

ARdrew Cool MASA FRAS
iDA Member
ADSA Member

Adelaide Dark Sky Group
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Te Hon STEVEN MarsHaLL MP
PREMIER OF SOUTH AUSTRALIA

B901317

Mr Doug Sprigg and M Vicki-Lee Wilson
Arkaroola Wilderness Sanctuary Pty Ltd
Email: admin@arksroola,com.au

Dear Doug and VickiLee,

1write to thank you for your recent correspondence regarding your application to the
International Dark-Sky Association for formal designation of Arkaroola as a Dark Sky Sanctuary.

1understand that Dark Sky Sanctuary status recognises those areas that have an exceptional
quality of starry nights and a nacturnal environment that s protected for ts scientifc, natura, or
educational value,its cultura heritage andor public enjoyment. They are typically situated in a
very remorte location with few nearby threats to the quality of its dark night skies. The typical
eographic isolation of Dark Sky Sanctuaries designation s specifcall designed to increase
awareness of these fragile stes and promote their lang:term conservation.

Arkaroola is well recognised for having an exceptional dark sky with minimal artfcial light
pollution, enabling visitors to be educated and inspired by your astronomy tours for over
3years.

1am advised that Dark Sky Sanctuary status s consistent with the protection of Arkaroola under
the Arkaroola Protection Act 2012, and alsa consistent with the nomination of the Finders
Ranges for World Heritage, which will include Arkaroola.

12 pleased to provide this letter of support to Arkaroola for its application for becoming a Dark
Sky Sanctuary. Further, the Department for Enviranment and Water would be very pleased to
explore opportunties for partnering future Dark Sky status for the three National Parks In the
region.

For further information regarding this matter, please contact Mr Jason Irving, Manager, National
Parks and Protected Area Program within the Department for Environment and Water via email

ason. Irving@sa.gov.au or by phone 0401 120 880,
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THE HON SUSSAN LEY MP
MINISTER FOR THE ENVIRONMENT
MEMBER FOR FARRER

Mcxaisnn
Mr Doug Sprigg and Ms Vicki Wilson

Ackaroola Wildemess Sanctuary 4 FEB 0
2948 Arkaroola Road

ARKAROOLA VILLAGE SA 5701

Dear Mr Sprigg and Ms Wilson

“Thank you for your correspondence of 10 December 2020 requesting support for Arkaroola
‘Wildemess Sanctuary's application (o the Intemational Dark-Sky Association to become an
International Dark Sky Sanctuary.

Lo pleased to draw attention to Australia'spritine dark skies, conservation iititives and
eco-tourism by supporting your application to become an ntemational Dark Sky Sanctuary.
Irecognise and commend Arkaroola Wildemess Sanctuary's tremendous cnvironmenal
conservation efforts for over 50 years. The Arkaroola Wildemess Sanctuary is  valusble.
example of private stewardship of Australia’s Outback.

“The Australian Government recognises the conscrvation, scientific and cultural value of dark
skics and is committed to conserving and maintaining Australia’s unigue environmental
beritage, which includes protecting our dark skies. Light poliution poses a threat to many of
Australi's threatened and migratory species. [ recognition of this threat the Department of
‘Agsiculture, Water and the Environment recently finalsed Naional Light Pollution Guidelines
Jor Wildlife. These Guidelines were endorsed in February 2020 by the 132 Partics to the
Conventian on the Conservation of Migratory Species of Wild Animals.

Australia derives important social, cultural, environmental and economic benefits from the
award-winning eco-tourism Arkaroola Wilderness Sanctuary facilitates. The eco-fourism
industry will undoubiedly play an important ole in driving economic recovery and strong
cavironmentl outcomes n the wake of the bushfires and COVID-19. T believe that Austalia
should be globally recognised for it exceptional night skics, and 1 strongly support your
proposal o become an Intemational Dark Sky Sanctuary

“Thank you for aising this matter with me.

Yours sifeerely

SUSSAN LEY

e Minister for Industry, Science and Technology, the Hon Karen Andrevws M

Parliament House Canberra ACT 2600 Telephone (02) 6277 7920
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Dan

VAN HOLST PELLEKAAN MP
MEMBER FOR STUART

Pisase respond to Port Augusta

18 December 2020

Wr Doug Sprigg
Director
Arkaroola Widemess Sanctuary

Email: doua s rkaroola. com.ay

Dear Doug

Itis with pleasure that | write to support your application for the Arkaraola Wilderness Sanctuary
to be formally designated as an International Dark Sky Sanctuary, promoting and preserving the
beauty of the night sky for generations to come.

Your 610sq km multi award-winning Arkaroola Wilderness Sanctuary continues to operate on
the principles it was founded on in 1968, including a strong emphasis on science, education and
conservation. With minimal arificial ight polution, the relatively unimpaired dark sky has allowed
you 10 educate and inspie visitors with your Astronomy tours, as well as helped the noctural
animals to thive, largely unaffected by human actviies.

ly believe that Arkaroola would make an ideal Intemational Dark Sky Sanctuary

Long-standing dedication to fostering appreciation for the natural sciences by visitors
Philosophy of promoting tourism to help fund education, research and conservation
Conservation efforts spanning more than 50 years

Protection under the Arkaroola Protection Act 2012.

As the Member for Stuart and Minister for Energy and Mining, | commend you on your
enthusiasm for and commitment to dark sky conservation, including public education, research
and astro-tourism. It s on this basis that | support your application to the International Dark Sky
Association.

Yours sincerely

Hon Dan van Holst Pellekaan MP
MEMBER FOR STUART
MINISTER FOR ENERGY AND MINING

Rol: PAIGouncikiOulbackiArkarocia
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conservation. With minimal arificial ight polution, the relatively unimpaired dark sky has allowed
you 10 educate and inspie visitors with your Astronomy tours, as well as helped the noctural
animals to thive, largely unaffected by human actviies.

ly believe that Arkaroola would make an ideal Intemational Dark Sky Sanctuary

Long-standing dedication to fostering appreciation for the natural sciences by visitors
Philosophy of promoting tourism to help fund education, research and conservation
Conservation efforts spanning more than 50 years

Protection under the Arkaroola Protection Act 2012.

As the Member for Stuart and Minister for Energy and Mining, | commend you on your
enthusiasm for and commitment to dark sky conservation, including public education, research
and astro-tourism. It s on this basis that | support your application to the International Dark Sky
Association.

Yours sincerely

Hon Dan van Holst Pellekaan MP
MEMBER FOR STUART
MINISTER FOR ENERGY AND MINING

Rol: PAIGouncikiOulbackiArkarocia
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ROWAN RAMSEY MP

PARUAMENT OF AUSTRALIA - HOUSE OF REPRESINTATIVES.
Federal Momber for Grey.

Doug & Viek Spriges
Akarools Wildemess Sanctoary
Email: whminarkarogla.com.au

TO WHOM IT MAY CONCERN

Aol s approximately 700 kilometres from Adelsid and enjoys the ranguility snd rogaed Jandscspe.
thatctback surroundings provide.

Doug and Vicki Spriggs have beco dedicaiedto Arkaroclaand th rogion for many years und operate the
very successful Arkaroola Wildemess Sanctuay.

T inderstand they ae extemely keen o become a formal desigration as  Dark Sky Saneruary.
s they are stuated ina very remofe locaton of South Austala, they are ot thcalened aal by an

abundance ofartificil lght pollution.

They have keenly openated Astronomy tours i the areasince 1986 and haveaiso educated pumerous visitors
sbout the unimpired dark ky and bow it has helped th Iocalnoctumal animals o tivein this
environment, with minimal affect from human aciviy

The Sprgs fumily have beenleaders i conservation ofthe arca for more than S0 yeas which incidentally
led n the Arkaroola Proection Act 2012, This piece of South Austalia legislation came into opertion 10
provide forthe proper masagement end care ofthe arca and to probibit minin actvises.

They ane very keen t become Dk Sky Senctuary end ae passionatc sbou preserving the night skies and
conside it a resoaree sorth proteting. - An additonal bamus would e Arkaroula s educatons),

research aod asteo-tourism locaton.

¥ wishthem every success with they pplication und look forwasd thearing more about Akarools
becaming a Dark Sky Sanctuary designed 10 increase awareness of these fragile stes and lrgely promoting

rotasos fom ot e s e
Ftouses e Womae  odwees  aviim

e b S e i bl ol ey e
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THE UNIVERSITY OF NEW SOUTH WALES
SYDNEY @ AUSTRALIA

Mr Douglas Sprigg and Ms Vicki-Lee Wilson
14 December 2020
Arkaroola Enterprises

Dark Sky Sanctuary

Dear Doug and Vicki,

Iwish to support your bid to have Arkaroola recognised as a
Dark Sky Sanctuary. I have visited many times over many years. I recognise your
dedication to research and conservation. My visits have been for geological research
by myself and that of my students. That research has included recognising Arkaroola
as an analogue for Mars early in its history, work that includes my collaboration
‘with NASA.

During my visits I have had the privilege of experiencing your sessions at your
telescope. I applaud your role in educating your visitors in astronomy. Your
‘presentations are clear to people of all ages and experience. As well as your own
telescope I am aware that two remotely operated private telescopes are located on
your property.

Arkaroola is a prime tourist destination in South Australia. It is unique and beautiful
and deserves the highest level of recognition and conservation.

Yours sincerely,

ML N

Malcolm Walter PhD AM FAA FGSAust

Professor (retired) University of New South Wales
Emeritus Professor Macquarie University

Founding Director, Australian Centre for Astrobiology
Mailing address 61/32 Carabella St, Kirribilli, NSW 2061
Mobile 0428-111251

profmalcolmwalter@gmail.com

acaunsw.edu.au
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Manuel Lois, MD,FCCP, FACP.
John peter Smith Hospital
Intensive Care Unit

1500 South Main, Fort Worth, TX 76104
8177028929

miois@ipshealth.org
‘Wednesday, February 2, 2022
Re: Arkaroola

Dear Sir or Madam: 1 am writing in support of Doug Sprig’s Arkaroola Wildemess Sanctuary
application for Dark Sky Sanctuary.

“This 610 sq km was founded by the Sprigg’s Family in 1968 in an area located 600km north of
Adelaide in the northern Flinders Ranges.

Mr. Reg Sprigg was a student of Douglass Masson and while performing geological studies, he visited
Arkaroola and fell in love with the arca. He tried to convince the Australian government to purchase
the property but fail as the government fel the area was too remote. Instcad he invested and bought the
property himself and since then he and his family have work tirelessly to preserve the area. As a result
of more than 47 years of environmental efforts, the native flora (including a number of endemics) and
fauna is in brilliant health and the majority of the property remains weed free. Many species, including
endemics, which were under threat from stock pressures have recovered and thrive. Since opening it
goal has been a strong emphasis on science, education and conservation.

In July 2011 South Australian Premier Mike Rann announced a ban on mining Arkaroola. And soon
was followed in October 2011 by special purpose legislation prohibiting mining, mining exploration
and grazing in the ranges thanks to this efforts by Mr Reg and now Doug. The South Australian
government has moved to nominate the Arkaroola arca for listing on the National Heritage lst, and to
sceure its nomination for World Heritage listing.

Doug now was work tirclessly in providing astronomical opportunities not only for educational and
scientific purposes but also as an astronomic touristic arca devoted to teaching and preserving the
beauty of the night sky. This is how I met Doug and was lucky not only to benefit from his hospitality.
and kindness but our passion for astronomy and astrophotography amalgamated in building a
permanent friendship that surpasses time and distance. He has now three fully cquipped observatories
with top of the line equipment even with potential for remote hosting. He singlehandedly has created an
area dedicated to astro ecotourism. The reason for this is that Arkaroola has the clearest skics in the
Southern Hemisphere.

Itisa Class 1 in Bortle scale, with brightness under 0.171 med/m2. You can see on a light pollution
‘map that this area is essentially pitch black
(https://lighttrends.lightpollutionmap.info/#zoom=10&lon=139.37056&lat=-30.33171}

Allowing naked eye limited magnitude of more than 7.5 and a sky magnitude of 22.00-21.99 where
even the zodiacal light can be observed.If there is a place that deserves Darks Sky Sanctuary
recognition it is Arkaroola Wilderness Sanctuary and I encourage you not only to nominate the area the

recognition it deserves but to yjsit and experience Dark skies and prime astronomy firsxt hand
Should you have any queefiogk or concerns please do not hesitate to contact me
Sincey
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Arkaroola Wildife and Dark Sky
Prepared by Harald Enmann, Arkaroola Wildife Ecologist (Honorary)

‘The fundamental cycles in ecology and for life

“The one most basic factor in the long ovolutionary history o fe in the surface layers of our planet
has been the unceasing cycik repefion of the Earth's rotation. At the Earths surtace ths almost
perpeual cycling obviously accounts for might and day.

Within the processions of daily cycles there are many natural variations in ighting contions that
have added thelr own influences on lfe forms. Some of these Influences such as the seasons and

the moon are themselves cyciic, while olhers such as wealher and earthquakes are less predictable
and even imegular, yet they are stll mpacive and factored Into the behaviours of many living forms.

“The hallmark of most i on Earth is the way the multtude of Species has incorporated the many
predictable cycles into their own ives’ imetabies, involving the year, the seasons, the moon, the
‘daytime and the ighttime. This account focuses on the known and ke liks befween present-day
natural nocturnal lighting and the wikdife of Atkaroola.

‘The range of nocturnal light conditions.

“The primary natural sources of noctumal light on Earth are 1) the reguiar and cyciic moon with its
monihly phases, and 2) sta light which also has an annual cycle and longer cycles. Thes primary
nocturmallight sources are heavily varied in a-cyciic ways by clouds, ffom fullCover to broken 1o in-
termittent cover. Furthermore ight-scattering and absorbing haze due 10 aitbome waler dropiets, ice
crystals, dust, mineral salts crystals and volatie vapour molecules (often of biological origin) can
make additonal changes 1o natural noctumal ight condiions.

‘Wildiife and nocturnal light conditions.

“The nexus between noctumal light conditions and piants and animals in the wi state s a new and
‘almos unknown fied of resoarch. There aro very imited studies, but ffom them wo now that corals,
sea turies, and sea birds are the few known examples of widife species that rely on noctumal light
‘conditions 1o provide timing and direction cues fo i processes and orientation. Whie almost none
of these organisms occur at Arkaroola, the case i outined here for the high ikeiood that at least
some of the nocturmal animals on and near Arkaroola are dependent on natural noctumal Ight cond
tions. These imply pre-European natural variations and cues, both cyclic and a-cycic.

Plants in the wild state and nocturnal light conditions

Thore are only a few studies worldwide, and amost all involve the imings of flowering, atractants
(honey, scents, pheromones) and visitation by polinalor species, primariy insects. Notable examples
inciude Rafflsia (the biggest lower on Earth) and fles, some cacli and flies or moths, some Acacia
Species and ants, and one Pacfc hibiscus species and a gecko.

‘A dependency or requirement by any of Arkaroola’s plants for pristine ark skies for ther Ife needs is
not known. A Dark Sky policy, practice and rating al Arkaroola would provido the basics for such
studies, including reference/contro sits.
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Arkaroola animals and nocturnal light conditions:

Invertebrates and in pariular athropods (namely nsecls, Spiders, scorpions and cenltipedes) are an
esseniial and massive partof natura food chains In Ausirala, and on Arkaroola. The emergence of
arthopods rom covor o earfr e slagos, and iheir surface aciivles onsuro tholr avaiabilly 1o co-
evolved predators. Most arhropod species on Arkaroola are noctumal, withthe exception of some
ants, boes, buterties and fs.

1S not yol known to what extent arthropods on Arkaroola have ecologies thal are inordependent
with various levels of darkness. Their activities cues for feeding, avoiding predators and breeding are
Hikely inked 10 nocturnal ighting variations and levels thal we o not yot know or understand.

“The immense subliety and complexity of honey bee Sensory Gapaciis and their ecology i Known,
and it reasonable to consider that smilar complexies exis for ather arthropods with regard to
nocturalligh. Given the predominance of noctunal widife on Arkaroola  is likely that nocturnal
Tight conditions are an essential partof the noctumal arthropods' Ives. Having Arkarooia as a Dark
Sky Sancluary would allow such research, and provide feference conirol sites

Native fishes on and near Arkaroola

Al seven species of niand native fshes known to occur on or near Arkaroola are substantially noc-
tumal in habits. While there are as yet no known dapendencios on dark skies for any of thei particu-
Tar behaviours, ths potential aspect o thr I requirements has not yet been studied.

“The endangered Flinders Ranges Purple-spotted Gudgeon Mogumaa ciivicola occurs only in the
northern Fiinders Ranges and bolh known populations are within 25km of Arkaroola on adjoining land
tenures. Having Arkaroola as a Dark Sky Sanctuary would help wih fishes’ dependencies fesearch,
particularly or the endangered Fiinders Ranges Purple-spotted Gudgeon.

Frogs on and near Arkaroola

Al six species of native fogs Known to occur on or near Arkaroola are nocturmal i their habits. Wil
thero are as ye no known dependencies on dark skios o any of their partcular behaviours, this po-
tential aspect of ther I requirements has not yet been studied.

“The endangered and undescribed Flinders Ranges Toadlet Pseudophryne cf bibroni ocours only in
the norther Finders Ranges and most populations throughout s range have not been heard or
Seen in the st 15 years. The species has been found on Arkaroola at Several sites n the past ten
years, most recently in 2019. Having Arkaroola as Dark Sky Sancluary would help with frogs' de-
pendencies research, particularly for the endangered Filders Ranges Toadlet.

Reptles on and near Arkaroola

“Thiry five of the 65 species of repties Known o occur on of near Arkaroola are nocturnal in their
habits. While there are as yet no kniown dependencies on dark skies for any of their partcular be-
haviors, this potential aspect of thefr lfe requirements remains to be studied

‘The endangered and undescribed Fiinders Ranges Carpet Python Morolia spilta subsp. nov. oc-
urs only i the northern Finders Ranges. The sub-species fias decined dramatically in the past
‘docades, probably duo In par 1o the callapse of s food chain that nciuded now-extinct small mam-
mals. It s an elusive apex predator and is naturally in low numbers and rarely seen.

Most pythons, including this species, rely on inirared detection of their warm-biooded prey. While
darkness lovels may ot impact directly on their nfrared prey detector system, thelr roy spacies il
Tikely have modified and beter avoidance behaviours capacilies in less dark conditions. The species
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is considered 1o persist on Arkaroola, more likely in remote and difficult to acoess areas, but tis re-
mains to be confirmed.

Having Arkaroola as a Dark Sky Sanctuary would allow for epiiles’ dependencies research, including
forthe endangered Flinders Ranges Carpet Python.

Birds on and near Arkaroola

‘Only six of the 170 species of native birds known to occur on of near Arkaroola are noctumal n their
habits. The six species are Souther Boobook, Tawny Frogmouth, Spotted Nighijr, Easter Bam
‘Owi, Australian Owlet-Nightar and the Nankeen Night Heron. These persist with or have developed
nociurnal activity and behaviours in fesponse 1o high daytime temperatures. This seemingly low pro-
portion contrasts wih all ther vertebrate animals, and is primarlly because birds are particularly de-
‘pendent on diumal visual capacities in everyday lfe.

Legendary amongst nocturnal bird species is the Night Parrot which once occurred in nearby suitable.
habitat. It was known to iy from daylime lowlands refreats to outcrop rock holes for water at particu-
lar times in the moon cycle. There is only circumstantial evidence for this species having boen on
Arkaroola in the past.

“There is an earty account of Night Parrots being drawn to artficial it n an outback setting, b this
is not sufiiont o conclude thal such allraction is involved in tho spacies’ sovero deciine. Thero aro
s yet no known dependencies on dark skies for any of the particular behaviours of these seven spe-
cles, and thi potental aspoc of thei e foquiremants is yet 1o bo studied.

Notwithstanding the low number of noctural birds on and near Arkaroola, up 10 85 of the 170 spo-
cies are fikely to have some dependence on nocturnal ight conditions for their survival. This subtotal
of 85 spacies comprises 34 species of water dependent birds and 51 species of nomadic and migra-
tory species. All 85 species engage in long distance fights at times during the night hours to access
resources brought o by irteguiar good rains.

‘The polential bird dependencies may involve the noctural lighting cues these birds probably use in
their long-distance movements, including to Arkaroola and its environs. For some at least these may
include the reflections of night sky light rom temporary surface waters after ains. These surface
‘waters could provide discriminatory speciral data (eg intensities, densities and wavelengths) at high
flying alltudes to birds seeking the rain-promoled resources they need, in addition (o giving naviga-
tional cues. Any unnatural increases in nocturnal fight may modify the speciral data, thereby giving
the birds Inacourate and/or misieading Information.

Noteworthy amongst these 85 species are Rainbow Boo-ealer, Brolga, Auslralian Bustard, Musk
Duck, and Chestnut-breasted Whiteface because they each have levels of raised or higher risk asso-
claled with thelr survival.

‘While there are as yet no known dependencies on dark skies for any of the particular behaviours of
any of the 85 species generally and the five named species, this polential aspect of their lfe require-
ments s yet to be studied.

Having Arkaroola as a Dark Sky Sancluary would provide for birds’ dependencies research, particu
larly for any endangered species so dependent.

'Mammals on and near Arkaroola

A1 53 species of nalive mammals known 1o ocur now o in the recent past on or near Arkaroola are

entirely or mostly nocturnal in habits. Twenty of these 53 species are now extinct i the Northern
Fiinders Ranges and adjoining arcas. Six of the remaining 33 species have boen reintroduced in
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predator-managed locations within South Australia (some near Arkaroola) and thefr persistence and
‘spread is considered to be dependent on active and ongoing conservation management.

“The 11 species of bats stil extant in the area (a 121h species, the Ghost Bat is considered locally ex-
tinct) are all of  similar size (micro-bats) and allrely on fight to hunl, find water, (0 Socialse as they
need, and to find shefter_ This indicates that there are considerable competiive pressures befween
thesa species. This likely means these pressures play out in their aerial movements and navigation
capactlies

‘Wnile ccholocation is well known in micro-bats, they do retain sirong visual ystems that fom thelr
eyesizos suggest hal thse are primarly or data delectons from boyond thar ulrasound-5capos.
“This means visual wave lenghs, which wil include the many Subiletes of the natural noctumal Sight-
scape. Accordingly it follows thai ightight adions (i iht polltion) will cause disruplions i not
‘dangers o this high diversty of micro-bat species on and near Arkarooia.

Both the Western Quoll and the Common Brush-talled Possurm are under consideration for re-
introduction 10 the Arkaroola area. Both spocies aro significantly terrestrial n their noctumal actvilios
‘and therefore rely heavily on their ablity to outwit predatory Foxes and Cats. It s not curtently known
‘whether or how much these natives roly on the cover provided by the natural dark sky. Accordingly it
‘would be preferable to maintain the evolutionary stalus quo by having a Dark Sky Sanctuary in the
Arkaroola area 1o allow the study of this polential requirement f and when reintroductions occur.

Yellow-footed Rock-wallabies (Andu) arguably have their current most substantal stronghold on Ark-
aroola due to low-cost supportive conservation management. Andu are significantly noctumal in dry
and aiso hol weather, particularly in their procurement of water for themsolves and by the mothers for
their distantly cached youngsters. It s not currently known whether or how much Andu rely on the-
‘over provided by the nalural dark sky. Accordingly It would be preferable to maintain the ovolution-
ary status quo by implementing a Dark Sky sanctuary in the Arkaroola area to allow the study o this
polential requiroment as the opportunily arises.

“There are as yel no known dependencies on dark skies for any of the particular behaviours of the 27
atlarge native mammal species on and near Arkaroola, and this potential aspect of heir e require-
mens s yel to be studied. The circumstantial evidence suggests such dependencies exist. Having
Arkaroola as a Dark Sky Sanctuary wil provide for mammals’ dependencies research.

In conclusion

This account supports the endeavours by Arkaroola to promote and rotain pristine ark skies i its
area and environs, including the declaration of Arkaroola as a Dark Sky Sanctuary.

Most mammais (including a high diversty of bas), some significant birds and repties, al rogs and al
fishes, and many invertobrates (irom insocts o spiders o scorpions) of Arkaroola and acjacont arcas
are noctumally active, pariulary during the warmer months and mrations.

‘The role and importance of natural dark skies for Ausiralian wildife s very poorly known, understood
or researched. It is possibie and likoly thal unnalural excessive light levels n the night sky can result
in undesirable disturbances in predator-prey inleractions, social nteractons, foraging behaviours,
long distance navigation by birds and bas, remole identilcation of sultable habiat by bids and bats,
and other as yet unknown aspects of animal ecology.

Arkaroola provides unique opportunites for future study of the role of pristine dark skies in the ecol-
ogy of the region’s noctumal wikdife, including as a Dark Sky reforence and control area. The long
and abiding history of research support at and by Arkaroola places it in a leading position for effective
and nearunlimited research into the fole of pristine dark skios and noctumal widife.

The Procautionary Principle is most portinent with regard to Arkaroola's endeavours to fetain pristine
dark skies: the skies are dark niow and all needs 1o be done 1o keep them thal way.
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Eric Benson

Arkaroola Remote Observatory

20 December 2020

In Support of the Arkaroola Dark Sky Sanctuary

The Arkaroola Remote Observatory was set up in 2011 after researching the best astronomical
viewing sites in South Australia. Arkaroola is renowned for amateur astronomy, operates many
observatories and offers regular tours. One of the advantages of Arkaroola is the remoteness
as the nearest populated centre is more than 100 kms away. In addition, the extremely
transparent skies typical for this area along with the excellent astronomical seeing makes this
site one of the finest observatory locations within Australia.

I'have been an avid amateur astronomer for 40 years in Canada and Australia and | have been
imaging for the past 20 years. Many of my astronomical photographs are shared with
individuals and the general public through NASA’s APOD website. The preservation of dark
skies in Arkaroola will enable the continuity of such endeavours.

I'am pleased to support Arkaroola in their application to become an International Dark Sky
Sanctuary.

Kind regards

Dr Eric Benson




image47.jpeg
Mark Wielgosz

Arkaroola Remote Observatory

20 December 2020

In Support of the Arkaroola Dark Sky Sanctuary

‘The Arkaroola Remote Observatory was set up in 2011 after rescarching the best astronomical
viewing sites in South Australia. Arkaroola is renowned for amateur astronomy, operates many
observatories and offers regular tours. One of the advantages of Arkaroola s the remoteness
as the nearest populated centre is more than 100 kms away. In addition, the extremely.
transparent skies typical for this area along with the excellent astronomical seeing makes this
site one of the finest observatory locations within Australia.

Arkaroola has gained international interest in the field of remote astronomy with one of the
three meter dome remote observatories currently being used to track low earth orbit objects
by an American company. It has been successfully used for that purpose for the last three years
with plans to expand in the near future. The preservation of dark skies in Arkaroola will enable
the continuity of such endeavours and help Arkaroola further gain their reputation as one of if
not the best suited site for Astronomy in Australia,

| am pleased to support Arkarool
Sanctuary.

their application to become an International Dark Sky

Kind regards

Mr Mark Wielgosz
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Letter of Support
for Everything that Arkaroola is doing

First and foremost, as a volunteer astronomy guide at Arkaroola for 5 months in 2019 and 3 months in
2020, it was a privilege and a pleasure to be part of and do what I could for the Arkaroola Wilderness
Sanctuary. 1t allowed me to share with so many people what I call a “live deep space theatre”
experience using the Ningana Imaging Observatory. And then during the late night hours of the last 4
months of 2019, T was able to use that observatory to conduct my own personal survey of 1,886 decp
space objects. That is every object in various astronomical catalogues, including the entire NGC and
1C catalogues, that is larger than 0.2 arc-minute, viewable from 30° south latitude, and up during those
months.

1 have lived in five countrics, for more than five years in cach, and visited twenty-cight other countrics.
Therefore, when I say I have never visited or even heard of another place like Arkaroola in the entire
world, and especially in the far outback of Australia, you can take it from me: the Arkaroola
Wilderness Sanctuary is a very special place.  Of course T love its astronomical environment,
specifically its pristine dark sky, facilities and tours. But I also have a great respect and admiration for
all the wildemess activities at Arkaroola, because they all promote some aspect of the natural world
with a scientific understanding.

During my times at Arkaroola I have seen several high school and university groups spend an extended
stay to pursue some science study first hand, and then share their findings with all the guests present.
For those reasons I think of Arkaroola as an “outback centre of learning”

‘Therefore, I whole-heartily support Arkaroola’s application for Dark Sky Sanctuary status. 1 hope that
it will attract more people Lo Arkaroola (o cxperience its astronomical and wilderness activitics. But
also, 1 hope that it becomes a leading influence 1o arcas near and far across Australia to value the
benefits of a clear, dark night sky.

Padraic Koen, “PK”
“Astrophysics Entertainment Guide
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The Legend of Arkaroo

Taken from: Sprige, R.C., 1984, Arkaroola— Mownt Painter in the Northern Flinders
Rangers, S.4.: The Last Billion Tears, Underdale, South Austraia

—

L Frowa:

Prioro Souncs; CSIRO; we

ARKAROO. THE LEGENDARY TUNYIY OR SERPENT
of THE NoRTILRN FUNDERS RANGERS, SURVIVES 0 TS
DAY.HE LVES ON 18 A VARIETY OF FASCINATING, LEGINDS
TIUAT UNK. AND SLEK TO EXPLAN O ABORGINAL
FATNESSES OF ARKARGOLA AND.IN THE NEIGHEOURING,
GAnMON RANGERS.

NATIVES OF THE REGION HAVE LONG 100KED
LRON THE GAMMON RANGLRS 15 AWE. TO MOST, 17 WAS
fOMIDDIN TIRRTORY STUL THEY KNEw OF TS
SPECTACULAR YACK! WATIRIOLE AND. OF THE ‘POUND-
THE HEADWATERS To ARKARDOLA CREEK AND 175 MIGHTY
GORGES ARKAROOLA CRILK. IN TURN, WAS A TAVOURED
700D RESOURCES THAT INCLUDED. WAUABES, CURDS,

THE L0CAL VERSION OF THE ARKAROO LEGEND
SCORLS OF TIMES PER YEAR. THEY OCCLR AT ANY TIME F
INTENSITY. THEY ARE HEARD MOST DISTINCTLY 18 CALA
WEATHER, WIND WIISTUING DOWN, NARROW CIIASMS, OR

AS A STUDENT TRAVELING WITH SiR DoLcLAS
MAWSON 1N THE 19305, | HEARD A NUMBCR OF THE
ARAROO. NOIES AND ALSO 1N THE TARY DAYS OF

ABAROOLA VILLAGE ALONG WITII Ay WITE CRISELDA,

TWCALY, THIRE WOUD B A RUMBE OF
VARNG INTENSITY, AT TIMES, THESE APPEARED TO) ROLL
ACROSS THIE COUNTRY AND PASS BY. A B, ONE MAY
BOOND. THIE NCHSIER ONES BRING TARTI TREMORS AS
THEY PASS STATION OWNERS 1AV TOLD OF BULDINGS
SIAKING AND CROCKERY BEING DISTURBED. YANKANINSA
STATION HEARS THEM MOST FREQUINTLY. OCCUPANTS AT
RISPONSINE, AUL VERY EERE BINTLY GREENWOOD AT
ABKAROOLA STATION WOLLD HLSH HIS VIGTORS AND <45,
"AILTIIERE LD ARKAROO AGAIN. HE'S TURNING OVERIN
IS RESTING, PLACE. WATCH 0L

To THE INDICENOLS ABORGISAL THE SOLNDS,
AND TEAIORS 1AD REAL MEANING. To 1M 1T WAS
DREAMING SERPENT ARKAROO” UP AT YACKI WATLRIOLE
INTHE GAMMON RANGERS TURNING OVER 1N 1S
UNCOMIORTABLE SLLER. FOR LEGEND REMNDID 1M THAT
ARKAROO, MONARCIE OF THE IHIGH RANGERS. ONCE
DEVILOPD A GREAT THIST. 11t DESCENDED FROM 115
MOLNTAIN LAIR AND DRANK LAKE FROME DRY. THS
Lkt 7, 000 - 10. OO0 YEARS AGO. THEN, WiTi 15
ARKAROOUA VARIOLSLY. ALONG. NI SERPENTINE TRAIL 1E
JAITED 70 RIST. OR WAS 11D (P bY DRAMING
CRIATLRES THAT BARRED 1is WAY. AT EACH OF THESE
REMAINS TOTHIS DAY. EACH 1ASITS OWN SUB-LEGEND,
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AT MUNDOO OOPINNA. TOR DXAMPLL. 11E
ARGULD WITH THE SACRED WHITE ELRO. THE WHITE LY
SPNG DEPOST NIGH LP O ARKAROOLAS SOLTHERN
GORGE WALL SOUTHEAST OF ECHO CAMP. ATTESTS T0 TS
MEETING. FURTHER ALONC. 11 ENCOLNTLRED A MOB OF
BUACK Chows. it 15 WOCKLAWIRRA - OR ECHO CAMP
WATERIOLE T0 WHITE MAX. THE DRLAMING WARNORS
W ARcARo0.

WE DO NOT KNOW THE STORY OF ARKAROOLA
WATERIOLE, PRESUMING, NOT T0 ASK T0O DEEPLY OF TS
MORE SACRED WATLRING ACE. A LITLE DOWNSTREAM
THERE 15405 OFF RADIUM CRECK. THE LATE WAL
COUMIARD REFLRAED T0 A GREN DREAMING, “ChOWS
VAVE BEEN LRANIUM. BLT THIS 1S VERY. UNLIKELY. GREEN
TORBINITE URANIUM MINERAL ACTUALLY. APPLARS VERY
WEATIERID. [ORML N NO WAY WOULD 1T IAVE BEN
OVIOUS N OLTCROP To ABORIGINAL PLOPLE. MOR:
TUAT ATTRACTLD SPECIAL ATTENTION. GREENWOOD' 1910
WHEN CHIPNG AT A BIACK BOCK OUTCROP. WHIEN
REMINDID OF THIS DEAR OLD WALLY, FRIEND TO US ALL
COMMENTED BACK AND WITI ATWINKIE IN Tts 67 Ot

UPSTREAM STILL FLRTIER ALONG WHIAT 15 Now
TH oL DIIP  ARAROOLA  GORGEL  Lavs
NooLnOONGOLDOONA WATERIOLE. IF WwAS I1ER: THAT
ARKAROO ENCOUNTERID NOSTILE DREAMING WARRORS.
"GO BACK" THEY YELLED. ARKARDO WOLLD NOT. 50 T
1S PATIL NOOLDOONGOIDOONA. MEANS USTTHAT
WHLRE THEY ROLLED GREAT STONES DOWN ON 1AL

NOOLDOONGOIDOONA WATLRIOLL

THE GREAT ROCKS ARE STIL THERE THIE LARGEST WEiGts
RAVINE-LIE CORGE NEARRY. MATCHING QUARTZ VEINS
L DXACTIY /ROM JUST WHERE. THE ROCK 1HAS MOVID
30 METHS SINCE T FEAL 1T MOVED SEVERAL METRES
FURTHER DURING,THE RECORD 1LOODS OF THE 19705

Asonicre o e soum, sty o
Ao (U T Do Boiaun, SS9 15
gt ablenhricns o]
AT MATIRIHES) LG T T OBt TR
A Oy THE TAMOS NOND MOSE AN
Recamaor i Ko TheE

FoR THE REMANDIR ARKAROO EVENTUALLY.
ARRIVED BACK INTO THE GAAMON'S MANWATER POUND
0 YACK WATERIOLE HE DESCINDED WTO GRIAT
SLUMBER, AND) REMAINS SLEEPING THIERE T0 TS DAY. A
VIS SLEER. THIS AND IS TUMMY-RUMBINGS AND
BELCHINGS FOMENT THE ARKAROO. NOIES. THE TREMORS

RECINTIY. SHSMOLOGIT THE LATE DR DAVID
SUTTON OF THE ADELAIDE UNNERSITY TORNLDOLD TiIE
NOSTERY FINALLY. 1N 1957 WIS DELICATE EARTHQUAKE
RICORDING [QUIMINT SIT WP 1N NEIGHIOURING
UMBLRATANA. RICORDED 56 OCAL MINOR ARTII
TREMORS IN JUST ONE YIAR. SHOCKS RADIATING OUT
AND TAUITS NEAR THIE EASTERN, END OF THE GAMMONS
SLOM THE UKELY CULPNTS. SIMILAR MOVEMENTS. AND
RANGE TALLTS ABOUT PARALANA. MYRADS OF THEA
RANGERS CONTINUED. THEIR HESTANT LPUIT.  FAULT
MOVEMINTS 1N THE GAAMON. RANGERS VICINITY AR
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Arkaroola — M

. Painter Wilderness Sanctuary

A Brief History

SINCE THE 18405, ExpLORSRS suct s EL
AND PROSPLCTORS INCLUDING. BIL BARAGE 1AvE
FREQUINTED THE ARARDOLA AREA IN. SEARCH OF
TOLND. ONLY IMITED SUPPLS OF COPPER. NUMEROLS.

CLostn ACAI. THE AUINS AT BoLLA BOLLANA AND.
YLDNAMUTANA AR EVIDENCE OF THE OFTIMISM OF THE
DALY MNGE. W GRINWOOD  DISOVRD
CORUNDUM Caw 1N 1903 BUT THESE WERE NOT OF
CEM QUALITY AND MINING WAS UNPROFITARLE

18 910, THIE DISCOVERY OF RADIUM ORE NEAR
. PAINTER Y WB. GREENWOOD ALSO PROMISED A
BOO! THAT NEVER EVINTUATLD. THE ORE SAMPLES
WERE SENT TO ADELAIDE WIILRE A YOUNG, (ATER SIR)
DOUGLAS MAWSON WAS RESPONSIBLE FOR IDENTIING
THE URANILAG AINERALS. LIMITED MINING WAS CARRIED.

BY 1900, PASTORALITS 1D SETTIED 0N MOST
OF THE LAND SURROLNDING. ARKAROOLA. BUT TiE
COUNTRIIDE AROUND MOLNT PAINTLR WAS DECIDEDILY

SOLATED. BY THE MID-IS305. APPROXIMATELY L0/

THE AA QUICKIY BECAME INTESTID WiTh
VERMIN AND SEROUSLY. DECRADED. [N 1937 SMILER
T sons o WE.
CREENWOOD - WERE AWARDED THE PROPLRTY B THE
SOUTII ALSTRALIAN GOVERNMINT OR THE PRICE OF

AND BeNTY GREEswooD

MAINTAINING THE FENCES. THESE 1ARDY BROTERS SCT
AMOUT ESTABUISHING  THE  ARKAROOLA  PASTORAL
STATIoN. 1N Goon vEARs 7000 SIEEP coutn B
AND TAR BETWEEN. AT THE BEST OF TIMES, ARKAROOLA
RUCGED TERRAIN. MUSTERING WAS ALMOST IMPOSSLE

THE AT TRACK INTO. TIIE M. PANTER
HEARTLAND WAS CARVED OUT ALONG, RADILM CRECK B
THE DEPARTMENT OF MINES 1 1944 WHEN THE Souni
ALSTRALIAN GOVERNMENT REOPENED TIE AINE AS PART
ALED [ORCES OF WORD WAR Il GOVERNMENT
CEOLOGIST REc: SPRICC, WO 11AD PRIVIOLSLY VISTID.
ARKAROOLA AS A STUDENT OF SR DOUGLAS MAWSoN
BTWEE 937 AND 1940, WAS TAKEN QUT oF TIIE

ARCAAS A GEOLOGIST / OLOGIST, REG SAW A NEED.
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THE RRST ATTEMPT AT TOURST DIVELOPMINT
N THE ARCA OCCURRED. 18 1923 WHEN DR, CIHARLES
FONTON SCT P A PRMITVE TIEATI S8 AT TIE
RADIOACTIVE PARALANA. HOT SPRINGS. wilicll ARt
LOCATED ON THE ARKAROOLA' EASTLRN. BOUNDAR.
THIS PROIECT WAS DOOED TO FAIL fROM THE OUTSET
SH0CKING ACCES. E ONIY BROLGIIT ONE GROUP OF

I 1945 PR GATIR S THowas
PLAVORD GAVE [NCOURAGEMINT T0 A GROLP OF
SIONIY ENTRCPRINIURS WHIO WERE INTLRISTED Iy
RVIVIVG THE PARALANA EAITH SPA” PROPOSAL REC
SPICC WAS DIRICTED To LiAD THE GROLP O
INTIRESTED PARTIES THROLGH! THE FUNDERS RANGERS.
THIS TP LED TO THE CVENTUAL SHECTION OF WILPENA
POUND AS THE SITE fOR THE FUNDIRS RANGERS
PuisuRs Resonr

AT AROUND THE SAME TIME. TiE GRIEswooD
ARkARDOLA T0R. TOLRISM pURROSES. N 1965 it
SPRIGG FAMILY BECAME CONCIRNID AT THE WORSENING
RGIONAL DIGRDATION Of  ApcaRooLA Ty
ovir e 610000 MicTARE oY 1N Tt
INTLRLSTS OF EXVIRONMENTAL CONSIRVATION. IN 1967
THE CHARMAN OF T PASTORAL BoArD, T Sprice
PLRMISSON TO START REMOVING, UVESTOCK. AT 1T
ABOLIT 3,000 SHEEP HAD TO BE KEPT ON THE ROPLRTY

FLALY DE-STOCK ABKAROOLA IN ORDER T0 RIST TH
PROPLRTY fOR TIIC PURPOSES OF CONSLRVATION- Thls

THE SWE RGGIDNISS TUAT AADE 1T
WONDERLL To VISl THE PINSICAL SETTING OF
ARKARGOLA 5 MAGNIFICENT AND THE ANCIENT ROCKS

SOME OVER A BLLION YARS OLD - AW LNIQUE! SR
DOUGLAS MAWSON. DESCRIED THE ARKARDOLA AREA
ASTIE ‘GEA OF THE FUNDERS RANGERS: A GLOLOGISTS

Y MD-I968 THE NEW ARGAROOLA VILLAGE
WAS CREATED SKM WEST OF THE ORIGINAL STATION
HOMISTIAD (NOW A PRVATE RESDINCEL OVER 150
TERRAIS I8 SoUTI ALSTRALI. T IS ONE OF AUSTRALIAS.

AFTER MLCH NEGOTIATION. T SPRIGE FAMIY.
SUCCEEDED. N 1IAING. ARKARDOLA GAZETIED AS A
WIDUTE_NCTUARY (1969) AND NISTORC RESERYE
(19701 This JOINT RISIRVE STATUS WAS WITHDRAWN
WITIOLT EXPLANATION B THE SOUTH AUSTRALAN
COVERMINT I 972, AND INALLY. RENSTATID I
1996. THE ARGAROOLA SANCTUARY BEMANS INTIRELY

CoNTROL OF THE SPRICE, TANILY
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