A new salinity index for the invertebrate fauna of Australian inland waters

Supplementary information A

Sources of field salinity maxima

Adlem LT, Timms BV, 2000. Biogeography of the freshwater Peracarida (Crustacea) from Barrington Tops, NSW. Proceedings of the Linnean Society of New South Wales 122, 131–141.
Austin CM, Knott B, 1996. Systematics of the freshwater crayfish genus Cherax Erichson (Decapoda: Parastacidae) in south-western Australia: electrophoretic, morphological and habitat variation. Australian Journal of Zoology 44, 223–258.
Bayly IAE, Edward H, 1969. Daphniopsis pusilla Serventy: a salt tolerant cladoceran from Australia. Australian Journal of Science 32, 21–22.
Bayly IAE, Williams WD, 1966. Chemical and biological studies on some saline lakes of south-east Australia. Australian Journal of Marine and Freshwater Research 17, 177–228. 
Bayly IAE, 1963. A revision of the coastal water genus Gladioferens (Copepoda: Calanoida). Australian Journal of Marine and Freshwater Research 14, 194–217.
Bayly IAE, 1964. A revision of the Australasian species of the freshwater genera Boeckella and Hemiboeckella (Copepoda: Calanoida). Australian Journal of Marine and Freshwater Research 15, 180–238.
Bayly IAE, 1964. Chemical and biological studies on some acidic lakes of east Australian sandy coastal lowlands. Australian Journal of Marine and Freshwater Research 15, 56–72.
Bayly IAE, 1970. Further studies on some saline lakes of south-east Australia. Australian Journal of Marine and Freshwater Research 21, 117–130.
Bayly IAE, 1976. The plankton of Lake Eyre. Australian Journal of Marine and Freshwater Research 27, 661–665.
Bayly IAE, 1979. Further contributions to a knowledge of the centropagid genera Boeckella, Hemiboeckella and Calamoecia (athalassic calanoid copepods). Australian Journal of Marine and Freshwater Research 30, 103–127.
Bayly IAE, 1982. Invertebrate fauna and ecology of temporary pools on granite outcrops in southern Western Australia. Australian Journal of Marine and Freshwater Research 33, 599–606.
Bayly IAE, 1997. Invertebrates of temporary waters in gnammas on granite rock outcrops in Western Australia. Journal of the Royal Society of Western Australia 80, 167–172.
Bayly IAE, Halse SA, Timms BV, 2011. Aquatic invertebrates of rockholes in the south-east of Western Australia. Journal of the Royal Society of Western Australia 94, 549–555.
Benier J-M, 2004. The role of farm dams as refugia for aquatic invertebrates in a salinised landscape, south Western Australia. M.Sc. thesis, Edith Cowan University, Joondalup.
Brock MA, Shiel RJ, 1983. The composition of aquatic communities in saline wetlands in Western Australia. Hydrobiologia 105, 77–84.
Buckle D, Storey A, Humphrey C, Chandler L, 2010. Fish and macroinvertebrate assemblages of the upper Ord River catchment. Department of the Environment, Water, Heritage and the Arts, Darwin.
Cale D, Pinder A, 2018. Wheatbelt wetland biodiversity monitoring: fauna monitoring at Kulikup Swamp 1998–2013. Department of Biodiversity, Conservation and Attractions, Perth.
Cale D, Pinder A, 2018. Wheatbelt wetland biodiversity monitoring: fauna monitoring at Coyrecup Lake 1997–2012. Department of Biodiversity, Conservation and Attractions, Perth.
Cale D, Pinder, A 2019. Wheatbelt wetland biodiversity monitoring: fauna monitoring at Lake Pleasant View 1998–2012. Department of Biodiversity, Conservation and Attractions, Perth.
Cale D, Pinder A, 2019. Waterbird and invertebrate communities at Toolibin and Walbyring lakes during the 2017 fill event. Department of Biodiversity, Conservation and Attractions, Perth.
Cale DJ, 2008. Wetland survey of the Lake Bryde natural diversity recovery catchment: waterbirds, aquatic invertebrates and water chemistry. Department of Environment and Conservation, Perth.
Cale DJ, Halse SA, Walker CD, 2004. Wetland monitoring in the wheatbelt of south-west Western Australia: site descriptions, waterbird, aquatic invertebrate and groundwater data. Conservation Science Western Australia 5, 20–135.
Cale D, Lyons M, McCormick C, Pinder A, Walker C, 2010. State salinity strategy wetland biodiversity monitoring report: Lake Eganu 1998 to 2007. Department of Environment and Conservation, Perth.
Cale D, McCormick C, Lyons M, Pinder A, 2011. State salinity strategy wetland biodiversity monitoring report: Lake Wheatfield 1997 to 2009. Department of Environment and Conservation, Perth.
Carver S, Spafford H, Storey A, Weinstein P, 2009. Colonization of ephemeral water bodies in the wheatbelt of Western Australia by assemblages of mosquitoes (Diptera: Culicidae): role of environmental factors, habitat, and disturbance. Environmental Entomology 38, 1585–1594.
Carver S, Spafford H, Storey A, Weinstein P, 2010. The roles of predators, competitors, and secondary salinization in structuring mosquito (Diptera: Culicidae) assemblages in ephemeral water bodies of the wheatbelt of Western Australia. Environmental Entomology 39, 798–810.
Chessman BC, Growns JE, Kotlash AR, 1997. Objective derivation of macroinvertebrate family sensitivity grade numbers for the SIGNAL biotic index: application to the Hunter River system, New South Wales. Marine and Freshwater Research 48, 159–172.
Cho J-L, Humphreys WF, 2010. Ten new species of the genus Brevisomabathynella Cho, Park and Ranga Reddy, 2006 (Malacostraca, Bathynellacea, Parabathynellidae) from Western Australia. Journal of Natural History 44, 993–1079.
Clements AR, Suter PJ, Fussell M, Silvester E, 2016. Macroinvertebrate communities in spring-fed alpine source pools. Hydrobiologia 777, 119–138.
Cranston PS, Dimitriadis S, 2005. Semiocladius Sublette and Wirth: taxonomy and ecology of an estuarine midge (Diptera: Chironomidae: Orthocladiinae). Australian Journal of Entomology 44, 252–256.
DeDeckker P, Geddes MC, 1980. Seasonal fauna of ephemeral saline lakes near the Coorong Lagoon, South Australia. Australian Journal of Marine and Freshwater Research 31, 677–699.
DeDeckker P, Williams WD, 1982. Chemical and biological features of Tasmanian salt lakes. Australian Journal of Marine and Freshwater Research 33, 1127–1132.
DeDeckker P, 1981. Ostracoda from Australian inland waters – notes on taxonomy and ecology. Proceedings of the Royal Society of Victoria 93, 43–85.
DeDeckker P, 1981. Taxonomy and ecological notes of some ostracods from Australian inland waters. Transactions of the Royal Society of South Australia 105, 91–138.
DeDeckker P, 1982. Holocene ostracods, other invertebrates and fish remains from cores of four Marr lakes in southeastern Australia. Proceedings of the Royal Society of Victoria 94, 183–220.
Dittmann S, Baring R, Baggaley S, Cantin A, Earl J, Gannon R, Kuening J, Mayo A, Navong N, Nelson M, Noble W, Ramsdale T, 2015. Drought and flood effects on macrobenthic communities in the estuary of Australia's largest river system. Estuarine, Coastal and Shelf Science 165, 36–51.
Edward DHD, 1983. Inland waters of Rottnest Island. Journal of the Royal Society of Western Australia 66, 41–47.
Edward DHD, Gazey P, Davies PM, 1994. Invertebrate community structure related to physico-chemical parameters of permanent lakes of the south coast of Western Australia. Journal of the Royal Society of Western Australia 77, 51–63.
Ellis P, Williams WD, 1970. The biology of Haloniscus searlei Chilton, an oniscoid isopod living in Australian salt lakes. Australian Journal of Marine and Freshwater Research 21, 51–69.
Frey DG, 1991. A new genus of alonine chydorid cladocerans from athalassic saline waters of New South Wales, Australia. Hydrobiologia 224, 11–48.
Furlonge T, Dyer F, Davis J, 2015. The influence of differing protected area status and environmental factors on the macroinvertebrate fauna of temperate austral wetlands. Global Ecology and Conservation 4, 277–290.
Geddes MC, 1973. Salinity tolerance and osmotic and ionic regulation in Brachinella australiensis and B. compacta (Crustacea: Anostraca). Comparative Biochemistry and Physiology 45A, 559–569.
Geddes MC, 1973. A new species of Parartemia (Anostraca) from Australia. Crustaceana 25, 5–12.
Geddes MC, 1976. Seasonal fauna of some ephemeral saline waters in western Victoria with particular reference to Paratemia zietziana Sayce (Crustacea: Anostraca). Australian Journal of Marine and Freshwater Research 27, 1–22.
Geddes MC, de Deccker P, Williams WD, Morton DW, Topping M, 1981.  On the chemistry and biota of some saline lakes in Western Australia. Hydrobiologia 82, 201–222.
Goonan PM, Beer JA, Thompson TB, Suter PJ, 1992. Wetlands of the River Murray flood plain, South Australia. 1. Preliminary survey of the biota and physico-chemistry of ten wetlands from Chowilla to Mannum. Transactions of the Royal Society of South Australia 116, 81–94.
Growns I, Marsden T, 1998. Altitude separation and pollution tolerance in the freshwater crayfish Euastacus spinifer and E. australiensis (Decapoda: Parastacidae) in coastal flowing streams of the Blue Mountains, New South Wales. Proceedings of the Linnean Society of New South Wales 118, 139–145.
Halse SA, McRae JM, 2001. Calamoecia trilobata n sp (Copepoda: Calanoida) from salt lakes in south-western Australia. Journal of the Royal Society of Western Australia 84, 5–11.
Halse SA, McRae JM, 2004. New genera and species of giant ostracods (Crustacea: Cyprididae) from Australia. Hydrobiologia 524, 1–52.
Halse SA, 1981. Faunal assemblages of some saline lakes near Marchagee, Western Australia. Australian Journal of Marine and Freshwater Research 32, 133–142.
Halse SA, Shiel RJ, Pearson GB, 1996. Waterbirds and aquatic invertebrates of swamps on the Victoria-Bonaparte mudflat, northern Western Australia. Journal of the Royal Society of Western Australia 79, 217–224.
Halse SA, Shiel RJ, Storey AW, Edward DHD, Lansbury I, Cale DJ, Harvey MS, 2000. Aquatic invertebrates and waterbirds of wetlands and rivers of the southern Carnarvon Basin, Western Australia. Records of the Western Australian Museum Supplement 61, 217–267.
Halse SA, Pearson GB, McRae JM, Shiel RJ, 2000. Monitoring aquatic invertebrates and waterbirds at Toolibin and Walbyring lakes in the Western Australian wheatbelt. Journal of the Royal Society of Western Australia 83, 17–28.
Hebert PDN, Wilson CC, 2000. Diversity of the genus Daphniopsis in the saline waters of Australia. Canadian Journal of Zoology 78, 794–808.
Jeffery JAL, Kay BH, Ryan PA, 2005. Development time and survival of Verrallina funerea (Theobald) (Diptera: Culicidae) immatures and other brackish water mosquito species in southeast Queensland, Australia. Australian Journal of Entomology 44, 226–232.
Kangas MI, Geddes MC, 1984. The effects of salinity on the distribution of amphipods in the Coorong, South Australia, in relation to their salinity tolerance. Transactions of the Royal Society of South Australia 108, 3139–3145.
Kefford BJ, 1998. The relationship between electrical conductivity and selected macroinvertebrate communities in four river systems of south-west Victoria, Australia. International Journal of Salt Lake Research 7, 153–170.
Knott B, Suter PJ, Richardson AMM, 1978. A preliminary observation on the littoral rock fauna of Hartz Lake and Hartz Creek, southern Tasmania, with notes on the water chemistry of some neighbouring lakes. Australian Journal of Marine and Freshwater Research 29, 703–715.
Knowles JN, Williams WD, 1973. Salinity range and osmoregulatory ability of corixids (Hemiptera: Heteroptera) in south-east Australian inland waters. Australian Journal of Marine and Freshwater Research 24, 297–302.
Kokkinn M, 1986. Identification of two Australian salt lake chironomid species from subfossil larval head capsules. Palaeogeography Palaeoclimatology Palaeoecology 54, 317–328.
Lawrie AD, Chaplin J, Pinder A, 2021. Biology and conservation of the unique and diverse halophilic macroinvertebrates of Australian salt lakes. Marine and Freshwater Research 72, 1553–1576.
Linder F, 1941. Contributions to the morphology and the taxonomy of the Branchiopoda Anostraca. Zoologische Beiträge aus Uppsala 20, 101–302.
McLure N, Horwitz P, 2009. An investigation of aquatic macroinvertebrate occurrence & water quality at Lake Chandala, Western Australia. Edith Cowan University, Joondalup.
Mitchell BD, Geddes MC, 1977. Distribution of the brine shrimps Parartemia zietziana Sayce and Artemia salina (L.) along a salinity and oxygen gradient in a South Australian saltfield. Freshwater Biology 7, 461–467.
Mitchell BD, Richards K, 1992. Macroinvertebrate communities in two salt affected tributaries of the Hopkins River, Victoria. International Journal of Salt Lake Research 1, 81–102.
Paterson CG, Walker KF, 1974. Seasonal dynamics and productivity of Tanytarsus barbitarsis Freeman (Diptera: Chironomidae) in the benthos of a shallow, saline lake. Australian Journal of Marine and Freshwater Research 25, 151–165.
Paterson CG, Walker KF, 1974. Recent history of Tanytarsus barbitarsis Freeman (Diptera: Chironomidae) in the sediments of a shallow, saline lake. Australian Journal of Marine and Freshwater Research 25, 315–325.
Pinceel T, Vanschoenwinkel B, Waterkeyn A, Vanhove MPM, Pinder A, Timms BV, Brendonck L, 2013. Fairy shrimps in distress: a molecular taxonomic review of the diverse fairy shrimp genus Branchinella (Anostraca: Thamnocephalidae) in Australia in the light of ongoing environmental change. Hydrobiologia 700, 313–327.
Pinder AM, Quinlan KL, 2015. Aquatic invertebrate communities of wetlands along the Jurien coast of Western Australia. Journal of the Royal Society of Western Australia, 98, 69–88.
Pinder AM, Halse SA, Shiel RJ, Cale DJ, McRae JM, 2002. Halophile aquatic invertebrates in the wheatbelt region of south-western Australia. Verhandlungen der Internationale Vereinigung für Theoretische und Angewandte Limnologie 28, 1–8.
Pinder AM, Halse SA, McRae JM, Shiel RJ, 2004. Aquatic invertebrate assemblages of wetlands and rivers in the wheatbelt region of Western Australia. Records of the Western Australian Museum Supplement 67, 7–37.
Pinder AM, Halse SA, McRae JM, Shiel RJ, 2005. Occurrence of aquatic invertebrates of the wheatbelt region of Western Australia in relation to salinity. Hydrobiologia 543, 1–24.
Pinder AM, Halse SA, Shiel RJ, McRae JM, 2010. An arid zone awash with diversity: patterns in the distribution of aquatic invertebrates in the Pilbara region of Western Australia. Records of the Western Australian Museum, Supplement 78, 205–246.
Pinder AM, Quinlan K, Cale DJ, Leung AE, 2012. Aquatic invertebrates of the Hutt River and Hutt Lagoon catchments, Western Australia. Journal of the Royal Society of Western Australia 95, 29–51.
Pinder AM, Quinlan K, Shiel RJ, Lewis L, 2019. A survey of aquatic invertebrates of Nimalarragan wetland north of Broome. Department of Biodiversity, Conservation and Attractions, Perth.
Pinder A, Lewis L, Shiel R, 2020. Aquatic invertebrates of three wetlands in the Great Sandy Desert sampled in September 2018. Department of Biodiversity, Conservation and Attractions, Perth.
Quinlan K, Pinder A, Coppen R, Jackson J, 2016. An opportunistic survey of aquatic invertebrates in the Goldfields region of Western Australia. Conservation Science Western Australia 10, 1-12.
Radke LC, Juggins S, Halse SA, De Deckker P, Finston T, 2003. Chemical diversity in south-eastern Australian saline lakes II: biotic implications. Marine and Freshwater Research 54, 895–912.
Rippingale RJ, 1981. The ecology of plankton fauna in saline river pools. Hydrobiologia 82, 223–231.
Russell FS, 1970. On a new species of medusa from an inland salt lake in South Australia. Journal of Zoology 62, 449–452.
Rutherford JC, Kefford BJ, 2005. Effects of salinity on stream ecosystems: improving models for macroinvertebrates. CSIRO Land and Water, Canberra.
Sergeev V, Williams WD, 1983. Daphniopsis pusilla Serventy (Cladocera: Daphniidae), an important element in the fauna of Australian salt lakes. Hydrobiologia 100, 293–300.
Sergeev V, Williams WD, 1985. Daphniopsis australis nov. sp. (Crustacea: Cladocera), a further daphniid in Australian salt lakes. Hydrobiologia 120, 119–128.
Shackleton M, Holland A, Stitz L, McInerney P, 2019. Macroinvertebrate responses to conductivity in different bioregions of Victoria, Australia. Environmental Toxicology and Chemistry 38, 1334–1342.
Smirnov NN, Timms BV, 1983. A revision of the Australian Cladocera (Crustacea). Records of the Australian Museum Supplement 1, 1–132.
Storey AW, Halse SA, Shiel RJ, 1993. Aquatic invertebrate fauna of the Two Peoples Bay area, southwestern Australia. Journal of the Royal Society of Western Australia 76, 25–32.
Storey AW, Halse SA, Shiel RJ, Creagh S, 2011. Aquatic fauna and water chemistry of the mound springs and wetlands of Mandora Marsh, north-western Australia. Journal of the Royal Society of Western Australia 94, 419–437.
Suter PJ, Conrick D, Cockayne B, Choy S, 2002. Habitat profiles of Queensland mayflies, families Baetidae, Caenidae and Prosopistomatidae. Cooperative Research Centre for Freshwater Ecology, Albury.
Timms BV, McDougall A, 2006. Changes in the waterbirds and other biota of Lake Yumberarra, an episodic arid zone wetland. Wetlands (Australia) 22, 11–18.
Timms BV, Watts CHS, 1987. Water beetles of salt lakes near Colac, Victoria. Bulletin of the Australian Society for Limnology 11, 1–7.
Timms BV, 1974. Morphology and benthos of three volcanic lakes in the Mt. Gambier District, South Australia. Australian Journal of Marine and Freshwater Research 25, 287–297.
Timms BV, 1979. The benthos of some lakes in northeastern Queensland. Proceedings of the Royal Society of Queensland 90, 57–64.
Timms BV, 1983. A study of benthic communities in some shallow saline lakes of western Victoria, Australia. Hydrobiologia 105, 165–177.
Timms BV, 1986. Reconnaissance limnology of some coastal dune lakes of Cape York Peninsula, Queensland. Australian Journal of Marine and Freshwater Research 37, 167–176.
Timms BV, 1987. Limnology of Lake Buchanan, a tropical saline lake, and associated pools, of North Queensland. Australian Journal of Marine and Freshwater Research 38, 877–884.
Timms BV, 1993. Saline lakes of the Paroo, inland New South Wales, Australia. Hydrobiologia 267, 269–289.
Timms BV, 1998. A study of Lake Wyara, an episodically filled saline lake in southwest Queensland, Australia. International Journal of Salt Lake Research 7, 113–132.
Timms BV, 1998. Further studies on the saline lakes of the eastern Paroo, inland New South Wales, Australia. Hydrobiologia 381, 31–42.
Timms BV, 2001. A study of the Werewilka Inlet of the saline Lake Wyara, Australia – a harbour of biodiversity for a sea of simplicity. Hydrobiologia 466, 245–254.
Timms BV, 2002. The fairy shrimp genus Branchinella Sayce (Crustacea: Anostraca: Thamnocephalidae) in Western Australia, including a description of four new species. Hydrobiologia 486, 71–89.
Timms BV, 2008. The ecology of episodic saline lakes of inland eastern Australia, as exemplified by a ten year study of the Rockwell-Wombah Lakes of the Paroo. Proceedings of the Linnean Society of New South Wales 129, 1–16.
Timms BV, 2009. A study of the saline lakes of the Esperance hinterland, Western Australia, with special reference to the roles of acidity and episodicity. Natural Resources and Environmental Issues 15, 215–225.
Timms BV, 2009. Biodiversity of large branchiopods of Australian saline lakes. Current Science 96, 74–80.
Timms BV, 2012. An identification guide to the brine shrimps (Crustacea: Anostraca: Artemiina) of Australia. Museum Victoria Science Reports 16, 1–36.
Timms BV, 2015. A revised identification guide to the fairy shrimps (Crustacea: Anostraca: Anostracina) of Australia. Museum Victoria Science Reports 19, 1–44.
Timms BV, 2016. A review of the Australian endemic clam shrimp, Paralimnadia Sars 1896 (Crustacea: Branchiopoda: Spinicaudata). Zootaxa 4161, 451–508.
Timms BV, Datson B, Coleman M, 2006. The wetlands of the Lake Carey catchment, northeast goldfields of Western Australia, with special reference to large branchiopods. Journal of the Royal Society of Western Australia 89, 175–183.
Walker KF, 1969. The ecology and distribution of Halicarcinus lacustris (Brachyura: Hymenosomatidae) in Australian inland waters. Australian Journal of Marine and Freshwater Research 20, 163–173.
Walsh CJ, Mitchell BD, 1995. The freshwater shrimp Paratya australiensis (Kemp, 1917) (Decapoda: Atyidae) in estuaries of south-western Victoria, Australia. Marine and Freshwater Research 46, 959–965.
Williams WD, Kokkinn MJ, 1988. The biogeographical affinities of the fauna in episodically filled salt lakes: a study of Lake Eyre South, Australia. Hydrobiologia 158, 227–236.
Williams WD, 1970. Redescription of Haloniscus searlei Chilton, 1920 (Isopoda, Oniscoidea, Oniscidae) from an Australian salt lake. Crustaceana 19, 311–319.
Williams WD, 1978. Limnology of Victorian salt lakes, Australia. Verhandlungen der Internationale Vereinigung für Theoretische und Angewandte Limnologie 20, 1165–1174.
Williams WD, 1983. On the ecology of Haloniscus searlei (Isopoda, Oniscoidea), an inhabitant of Australian salt lakes. Hydrobiologia 105, 137–142.
Williams WD, 1986. Daphniopsis pusilla, a cladoceran of Australian salt lakes: recognition and ecological data for palaeolimnologists. Palaeogeography, Palaeoclimatology, Palaeoecology 54, 305–316.
Williams WD, Boulton AJ, Taaffe RG, 1990. Salinity as a determinant of salt lake fauna: a question of scale. Hydrobiologia 197, 257–266
Williams WD, Taafe RG, Boulton AJ, 1991. Longitudinal distribution of macroinvertebrates in two rivers subject to salinization. Hydrobiologia 210, 151–160.
Williams WD, De Deckker P, Shiel RJ, 1998. The limnology of Lake Torrens, an episodic salt lake of central Australia, with particular reference to unique events in 1989. Hydrobiologia 384, 101–110.
Yasser AG, Sheldon F, Hughes JM, 2018. Spatial distributions and environmental relationships of two species complexes of freshwater atyid shrimps. Ecosphere 9, e02388. 

1

