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The Australian lungfish, Neoceratodus forsteri, has numerous morphological and physiological adaptations that are suitable for its natural environment of large river systems in southeast Queensland. These are subjected to periodic flooding as well as frequent partial drought, when the fish may be confined to deep water holes. Temperature and water quality vary widely over the year, and food is sometimes difficult to find. The water is often muddy, and may be stained with tannin from the leaves of the trees that grow on the banks. The adults have few natural enemies, but young lungfish are vulnerable to many predators. 

Specialised adaptations of the heart and respiratory system of lungfish are well known. These are of minimal importance to the Australian lungfish, which most often uses gill breathing, not lungs, despite the exigencies of its environment. Less notable adaptations of the Australian lungfish, like the sensory system, the unusual structure of the jaws and teeth, the Mauthner neuron system, the ultrastructure of the dentition, and specific arrangements for spawning and recruitment of young lungfish to the adult population are also of interest, though few are unique to lungfish.

Despite the inclusion of coloured oil droplets in the retina, possibly conferring colour vision on the fish, sight is not a major sensory modality for lungfish, which are most active at dusk or during the night. Instead, they have a range of sense organs, concentrated on the head around the jaws and within the oral cavity, including the olfactory organs, branches of the lateral line system, pit lines and electroreceptors. Another adaptation, shared with fish and some amphibia, is the Mauthner system, with two large neurons located in the hind brain and nerves running ventrally down the spinal cord and distributed to the body musculature. The neurons receive input from the vestibular organ and from the lateral line system via cranial nerve VIII. This enables the fish to react quickly if threatened, by twisting the body into a C-shape and moving away rapidly in an unpredictable direction. 

Aspects of the skull structure, notably the strong jaws and permanent tooth plates, and the complex articulation between the upper jaw bones and the skull roof, means that the jaws are unusually versatile (Kemp, 1992). This enables the Australian lungfish to masticate soft food materials such as filamentous algae and worms, or to crush gastropod shells and grind rough water plants. A similar but stronger articulation allows the African and South American lungfishes to crush and slice their food. The dentine of the lungfish tooth plate has a specialised ultrastructure that prevents crack propagation and resists wear, a function undertaken in other vertebrates by enamel, present but almost vestigial in lungfish. 

Lungfish spawn in spring in response to increasing photoperiod (Kemp, 1985). Fertilisation is external, and parent fish lay the eggs close to water plants like Vallisneria spiralis, Hydrilla verticillata and the submerged roots of Callistemon saligna, a tree that grows on the banks of the rivers. Availability of water plants suitable for the deposition and adherence of the eggs is important, but fish will spawn even if water plants are absent. When this occurs, eggs are shed into the water column and carried away by the current. If they are not swept into contact with water plants while the jelly coat is still sticky, the eggs are unlikely to survive. The water plants serve as shelters for the young lungfish when they hatch, and are essential to their survival at a vulnerable stage in the life cycle, when the fish are too young to feed and are poorly equipped to avoid predators (Kemp, 1996). In addition to cryptic colouring, the small lungfish, like the young of some other fish and of amphibia, have ciliated cells in the epidermis (Whiting and Bone, 1981). These function to keep the young lungfish clean in an environment that is laden with silt and potentially harmful settling organisms (Kemp, 1996). 

These specific adaptations of structure and function are essential for the life of the Australian lungfish in its natural habitat. Unfortunately, they do not equip the lungfish well for the changes made by human interference with rivers and lakes in southeast Queensland. None of the river systems where the lungfish live have escaped alterations such as the building of weirs and dams, and all are heavily polluted by agricultural waste or effluent from sugar refineries. Weirs and dams, intended to store water for agricultural use, have fluctuating water levels in spring when lungfish are spawning, and this destroys water plants close to the shore. Despite their ability to breath air when necessary, lungfish are as vulnerable to polluted water as any other aquatic species. The Australian lungfish is now under threat of extinction (Kemp, 1995), and efforts to protect the species or its environment have been ineffective. 
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