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DIVERSE AND UNIQUE

Tasmania’s marine environment has globally significant levels of biodiversity and endemism (unique species found nowhere else), and is incredibly distinctive. This is because of:

· the long period of geological isolation (over 65 million years)

· the long coastline relative to landmass

· a variety of oceanographic conditions including sub-Antarctic influences and the oceanographic barriers of the Bass Strait 
· and the isolation of large drowned river valleys such as Port Davey, Huon, Tamar and Macquarie Harbour (DPIWE 2000). 
These unique and diverse influences provide the recipe for a striking range of ecosystems that in turn support a diverse and stunning range of marine plants and animals. 

Tasmania has a temperate climate with a mean sea surface temperature 10-12 ˚C in winter and 18-20 ˚C in summer. The dominant climatic processes are successive high and low pressure systems in the zone of the roaring forties and the El Nino Southern Oscillation (ENSO). Tasmania and the Bass Strait Islands belong to the same landmass as mainland Australia, but have a narrow continental shelf (DPIWE 2000). 

Forty-nine marine species found in Tasmania are listed under Tasmanian and Australian threatened species legislation, including four species of turtle, four species of whale, four species of seals, four species of invertebrates, 22 species of birds, and nine species of fish. 

ECOSYSTEM PROCESSES — THE MAIN DRIVERS

There are three ocean currents that dominate Tasmania’s marine environment — the Antarctic Circumpolar Current which originates in the Southern Ocean, the East Australian Current that originates in the Coral Sea and flows south through the Tasman Sea, and the Zeehan Current, which is derived from the Leeuwin Current in Western Australia and moves south along Tasmania’s west coast (DPIWE 2000). Where the Antarctic Circumpolar Current converges with more northerly currents is an area of downwelling known as the Subtropical Convergence, and occurs in various places around Tasmania depending on the season. The strength of the East Australia Current varies with the El Nino Southern Oscillation, which controls the latitude of the Subtropical Convergence. These variations directly influence the distribution, diversity, larval recruitment and composition of species in communities off Tasmania’s coast through changes in water temperature and nutrient availability (DPIWE 2000). 

The Antarctic Circumpolar Current is characterised by divergence and upwelling and high marine productivity, in contrast to Australia’s more typically low-nutrient waters. 

FISH AND OTHER FANTASTIC FEATURES

A range of species are found only in restricted regions of Tasmania due to the varied weather conditions, however there are some species that are found right around the state, such as Blacklip Abalone, Southern Rock Lobster, Bastard Trumpeter, Striped Trumpeter and Warehou (Andrew 1999).

Nine species of fish resident in Tasmania have been listed under Australian and/or Tasmanian legislation as threatened, vulnerable or conservation dependant, including the school shark, Orange Roughy, Eastern gemfish and three species of utterly unique Handfish. 

Handfish

The Handfish family (Brachionicthyidae) are Tasmania’s most unique, bizarre and threatened fishes. Despite being related to the common tropical anglerfish, five of the eight species of Handfish are found only in Tasmania and Bass Strait. These include the Red Handfish, Zieball’s Handfish, and the Spotted Handfish. The female produces a relatively small number of large eggs in one sack, stays with them until they hatch, when the babies are born as fully formed Handfish (6-7mm long), whereby they drop to the seafloor and “walk” away. This limited dispersal puts the Handfish at risk of population collapse, and has contributed to the Spotted Handfish being the first fish listed as “endangered” in Australia (Andrew 1999). 

Horses and dragons

Seahorses, seadragons and pipefishes (family Syngnathidae) are considered rare and endemic in southern Australia, but can be easily found in certain areas of Tasmania. At risk of irreversible population decline, these graceful creatures are protected in Tasmania (DPIWE 2000). 

Kelp forests and the bounty of seaweed

Over 1300 species of seaweed (macroalgae) have been recorded along the southern Australia coastline – more than anywhere else in the world, except the Japanese Archipelago, which incorporates a much larger range of ecosystems from tropical to subarctic (Edgar 2001). We have three times more temperate species of macroalgae than tropical species in Australia, and the southeastern Tasmanian region includes probably the highest level of localised endemic species (DPIWE 2000). This incredible diversity not only provides for one of the world’s best diving experiences, it drives highly productive marine ecosystems and complex food webs that makes them some of the most dynamic and fascinating marine communities. Inhabited by grazers, suspension feeders and large animal such as fishes, they also release large amounts of plant detritus that may be exported and fuel food webs in other habitats. Luderick, Leatherjackets, Wrasse, Morwong, Blacklip Abalone, Elephant Snails, Limpets, crustaceans, molluscs and bacteria are just a sample of the diverse species that prey and predate on each other, in and of the seaweed (Edgar 2001). 

Invertebrates and the precious little things

Over 100,000 invertebrates are found in Australian waters, with around 80-90% of species in southern Australia found nowhere else in the world (endemic). There are more than 500 species of sponge here, with 60% found nowhere else; likewise, about two-thirds of the 200 species of ascidians (sea squirts) and the 500 species of bryozoans (lace corals) are endemic (DPIWE 2000). 

Crusts, shells and spines

Crustacea, including lobsters, crabs and prawns, are found in many parts of Tasmania and are well studied due to their commercial fishery value. As are, many species of Molluscs, abalone oysters and scallops, which are also found to varying degrees in Tasmanian waters. There have also been 500 species of Nudibranch (sea-slugs) recorded in Tasmania (DPIWE 2000). 

Another important component of Tasmanian marine environments are the Echinoderms, including the seastars, sea urchins, feather stars and sea cucumbers. There are several species that are completely unique to Tasmania, including the rare live-brooding seastar Patiriella vivipara, the live-brooding Marginaster littiralis from the Derwent Estuary, and Smilasterias tasmaniae from the D’Entrecasteaux Channel (DPIWE 2000). 

Charismatic megafauna 

The Leathery Turtle is a regular seasonal inhabitant of Tasmania. The tropical and subtropical Loggerhead, Hawksbill and Green Turtles also visit on an irregular basis. The New Zealand and Australian Fur Seals breed and live on a number of islands in Tasmanian waters form the Bass Strait in the north to the Maatsuyker Group off the south coast. Whilst many people believe that seal populations in Tasmania are booming, pup production for the Australian Fur Seal is still less than half of what it is estimated to have been before the heavy industry of sealing in the 1800s and 1900s. The Southern Elephant Seal, Crab-eater Seal, Leopard Seal, Australian Sea Lion, and Sub-Antarctic Fur Seal are also frequent visitors to Tasmania. The Blue Whale, Southern Right Whale, Humpback Whale, and Fin Whale are all visitors to Tasmania and are listed under the Tasmanian Threatened Species Protection Act (DPIWE 2000). These whales were once a conspicuous element of coastal waters with rumours of noise complaints from whale song in the Derwent River close to Hobart city. Dolphins are also a common sight in Tasmanian coastal waters. 

SEABIRDS
The marine birds of Tasmania include seabirds (which feed offshore), shorebirds and waders (which feed on coastal lagoons and estuaries above low tide). Seabirds breed on 90% of Tasmania’s 350 islands, with Bass Strait home to the most diverse and abundant populations of seabirds. Fifteen species of marine birds are listed as threatened in Tasmania, three of which are endangered, including the Little Tern, Antarctic Tern and the Wandering Albatross. 
Macquarie Island has outstanding ecological significance for it supports an enormous concentration of breeding seabirds, which feed on marine life in rich sub-Antarctic waters. Twenty species totalling 3.5million birds, breed on the island, most of which are four species of penguins (Gentoo, Royal, Rockhopper and King). Four species of albatross also breed on the island and eighteen other bird species visit the island (DPIWE 2000).

WEST AND SOUTH COASTS
West

The west coast faces the roaring forties and some of the most extreme weather on earth, with waves over 19m from peak to trough, which build up over thousands of kilometres in the southern Indian and Atlantic oceans. It is affected mostly by the Zeehan Current, which is derived from the Leeuwin Current and brings warm, saline, equatorial waters south. The current is most intense during winter, making waters around King Island noticeably warmer in winter than elsewhere in Tasmania (DPIWE 2000). 

Estuaries on the west coast are generally host to far fewer species than eastern estuaries, due to low levels of nutrients and dark tannin-stained waters that restricts photosynthesis. However they are also generally some of the most pristine estuaries in Tasmania (Edgar 1999).

South

The far south of Tasmania is an incredibly unique region with a number of species found nowhere else on earth. These unique species include Loney’s Handfish, the Many-rayed Threefin and the Tasmanian Seastar. Port Davey-Bathurst Harbour is a key feature of the south coast and is characterised by strongly stratified water – dark, tannin stained, nutrient poor freshwater coming from the surrounding pristine catchment of the South West World Heritage Area overlaying fully marine waters. This dark, shallow environment supports a range of species that are usually only seen in very deep waters beyond diving access, and varies in composition depending on it’s location in the estuary – it includes gorgonians, a range of sponges, basket stars, seawhips, seapens, soft corals, lace bryozoans, sharks, skates and rays (Andrew 1999, Barrett 1998, Barrett 2007a). 

In the high-energy exposed reefs to the east and north of Port Davey where the tannin-waters still reach, an unusual community of kelp and algae species and low diversity of fish and invertebrates, have adapted to the low light conditions (Barrett 1998). 

The intensity of the wave exposure on the west and south coast reefs means they have relatively definable zones of habitats – the intertidal area (to 1m depth in sheltered areas or 20m in exposed locations) is dominated by Bull Kelp, with only creatures like limpets and the fish Purple Wrasse able to survive. Beneath the Bull Kelp zone, is another band of large brown algae with the strap-like kelp Lessonea corrugata in the south and Crayweed in the north. These beds are predominantly single species, and provide habitat to Blacklip Abalone, Warrener, and a diverse assemblage of small crustaceans, invertebrates and snails. From 10-20m depth, below these large seaweed dominated habitats, is a diverse mixture of brown algae, red algae, seastars, crabs, marine snails, and a wide range of fishes including Bastard Trumpeter, Banded Morwong, and Blue-throated Wrasse (Andrew 1999). 

Providing waters are sufficiently cool and nutrient rich, dense Giant Kelp forests are also found from 5-25m depth. In these forests, plants spiral to the surface, buffering wave action and providing a sheltered habitat to a wide range of small species including bryozoans, hydroids, shrimps and copepods. The sessile animals (bryozoans and hydroids) are fast growing so they can complete their entire lifecycle in the time it takes for a frond to grow and erode away, whilst the other mobile creatures can move from frond to frond. These creatures in turn provide food for fishes such as Bastard Trumpeter (Andrew 1999). 

Deeper waters of these reefs are dominated by Common Kelp, which grows to 40m depth, and have less intense wave pressure, enabling sponges and other diverse red and green algae to survive there. Below 40m, reefs are covered by diverse communities of beautifully coloured sponges, soft corals, sea whips, gorgonians, ascidians and other sessile (immobile) animals. These reefs support huge schools of fishes, including Butterfly Perch, Barber Perch, Jack Mackerel, Barracouta and Australian Salmon (Andrew 1999).

These reefs can have up to 100 species of animal in 10 m2, and have an explosion of colour and diversity that is globally significant, but rarely seen (Andrew 1999). 

NORTH AND EAST COASTS 

North 

Within Bass Strait, complex mixing of tidal and oceanic currents occurs and varies with climatic conditions. With winter comes eastward flowing cool waters influencing migration of some fish species such as gemfish, and as summer turns, the East Australian Current waters flow westward (Andrew 1999). 

Many species, including Seagrass, Herring Cale, Magpie Perch, and the Black Sea Urchin are found mostly in Bass Strait and then diminish in abundance towards Maria Island or Bruny Island (Andrew 1999). In the Kent Group there is generally a high diversity of fish compared to other areas of Tasmania, with Blue Throat Wrasse and Purple Wrasse dominant, and strongly influenced by NSW species such as Eastern Blue Groper and Crimson Banded Wrasse. There is also a relatively high number of seastars and low number of rock lobsters compared to other regions. 73 species of red, brown and green algae have been identified, with the majority of species red, but the majority of actual cover from brown algae (Barrett 2007b). 

Extensive beds of seagrass meadows are found along the northeastern and northwestern coasts of Tasmania, with the Tamar estuary mouth hosting exceptionally high diversity of fish and invertebrates, and estuaries in this area generally characterised by large tidal ranges (DPIWE 2000, Edgar 1999). The seagrass and reefs of the north coast vary significantly in community structure depending on their exposure to intense wave and wind energy. Fishes reflect those found in the Kent Group, with Blue Throated Wrasse, Hulafish and Barber Perch common (Barrett 1999).

East 

The eastern seaboard is influenced by the East Australian Current (EAC), which brings warm, clear, nutrient-poor waters down the east coast of Australia (Andrew 1999). The eastern coast of Tasmania has a range of ecosystem types including reefs, estuaries, and sandy/gravel bottom beaches. 

The reefs of the east coast have a range of fishes and invertebrates. In the north-east, reefs host a range of kelp and seaweeds up to 30m deep in the high-energy wave zone, and then predominantly sponges, ascidians and bryozoans. Fish common in less than 5m depth include Purpe Wrasse, Marblefish, Toothbrush Leatherjacket. From 5-10m depth, these species are joined by Blue Throated Wrasse, Banded Morwong, Butterfly Perch and Jack Mackerel. Blacklip abalone is also common along the east coast, however the long-spin urchin Centrostephanus rodgersii is creating urchin barrens, leading to a change in community structure. Port Jackson sharks, Silver Drummer and Zebrafish also appear along the north east coast, but rarely go south (Barrett 1999).
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