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Parrots (Psittacines) of Australia
Home to species from all major parrot superfamilies, Australia is often called the Land of the Parrots. Both the magnificence and shrewdness in Psittaciformes struck me as remarkable for a bird order. Among all wild species, parrots are inconspicuously close to humans and can seem to have it all: intelligence, strong surviving ability, and communication and coordination among parrots. Behind their small, unassuming heads lies the intelligence of a five year old. Among certain species no larger than twenty inches lies the ability to forage through entire fruit fields, leaving only scraps of leaves and distraught farmers [3].
	Their foraging ability was clear on our visit to the Sydney Botanical Gardens, as we fed the Rainbow Lorikeets. Their discernment and strategic moves were very clear and stood out from any other bird I’ve encountered. 
Taxonomy
Parrots are classified taxonomically in Kingdom Animalia, Phylum Chordata, Class Aves, and Order Psittaciformes. The order Psittaciformes is subdivided into three superfamilies: the Psittacoidea ('true' parrots), the Cacatuoidea (cockatoos) and the Strigopoidea (New Zealand parrots, totaling more than three hundred and fifty species [deKloet]. The order Psittaciformes includes commonly known species such as parrots, parakeets, parrotlets, lories, lorikeets, conures, macaws, and cockatoos. Psittaciformes is a rich order filled with diversity and phylogenetic interconnectedness [5].
What separates the members of Psittaciformes from other birds? The only traits that all parrots share in common are their hooked beaks and zygodactyl feet, two toes facing forward and two facing backwards. Most parrots make their nests in tree cavities and have colored feathers [5].
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Phylogenetic relationship between the three parrot superfamilies [3]
Phylogenetic relationships
Phylogeny and systematics of parrots (Psittaciformes) have been increasingly active areas of study over the past twenty years. The results of that work have led to substantial revision of the view of evolutionary relationships at the supra-generic level within this order. Strong agreement has been reached that parrots comprise three major monophyletic groups: Psittacoidea ('true' parrots), the Cacatuoidea (cockatoos) and the Strigopoidea [5], [2], [3].
Psittacoidae, the true parrots, is likely what most think of when referring to parrots. These are colorful, widespread parrots that total a hundred and fifty eight parrot species [2]. [image: ]                       [image: http://upload.wikimedia.org/wikipedia/commons/9/9f/Gelbbrustara.jpg]
Phylogeny and relationships of Psittacoidea [3]		Blue-and-gold Macaws [6]

Subfamily Loriinae, is the most prevalent of the parrot species in Australia. While Loriinae is a clade, their phylogenetic relationships are quite diverse and variant, stemming from the basal genus Lorius. Their monophyly is evident physically through their brush tipped tongues, used for extracting nectar, existing in all Loriinae species [2], [1].
[image: ][image: http://upload.wikimedia.org/wikipedia/commons/5/55/Rainbow_Lorikeet_(Trichoglossus_haematodus)_-Nelson_Bay_-NSW.jpg]
Phylogeny and relationships of Loriinae [1] 				     Rainbow Lorikeet [6]


Totaling twenty one species, Cacatuidae is a genetically consistent family comprising the cockatoos, residing exclusively in Australasia. Cockatoos occupy natural habitats such as mangroves, inlands, rainforests and shrublands. Their diet matches their habitat, consuming seeds, insects, and vegetables. Cacatuidae is the truly monophyletic group (all species descending from the same ancestor), consisting of a clade of cockatoos. This is visibly clear in the twenty one species of cockatoos, all sharing distinct features to the cockatoo. Note their similarities here: http://beautyofbirds.com/cockatoophotogallery.html. The genus probosciger, which includes only the Palm Cockatoo, is the most basal genus in Cacatuidae, suggesting that other members of Cacatuidae descended from this species [1]. [image: ] [image: http://upload.wikimedia.org/wikipedia/commons/0/0b/Probosciger_aterrimus-20030511.jpg]
Phylogeny and relationships of Cacatuidae [1]		Palm Cockatoo [6]
The New Zealand parrot superfamily, Strigopoidea, consists of three genera of parrots, Nestor, Strigops and the fossil Nelepsittacus. The genus Nestor consists of the kea, kākā, Norfolk Island kākā and Chatham Island kākā, while the genus Strigops contains the iconic Kākāpō. All extant species are endemic to New Zealand. The species of the genus Nelepsittacus were endemics of the main islands, while the two extinct species of the genus Nestor were found at the nearby oceanic islands like Chatham Island of New Zealand, and Norfolk Island and Phillip Island of Australia. The modern common species names are kea, kākā and kakapo [1], [5].
 [image: ]                                    [image: http://3.bp.blogspot.com/-71RCjGVq-9I/TbYbjjO2WdI/AAAAAAAAAuw/2n1OcbDTOQM/s400/216514_197077537000798_189858051056080_471472_7833504_n.jpg]       
Phylogeography of Strigopoidae  [1], [4]				Australian Kakapo [6]
	Here is the classification of the superfamilies of Psittaciformes based on recent findings [5]:
Superfamily Strigopoidea: The New Zealand parrots.
· Family Nestoridae: 2 genera with 2 living (kea and New Zealand kaka) and several extinct species of the New Zealand region.
· Family Strigopidae: The flightless, critically endangered Kakapo of New Zealand.
Superfamily Cacatuoidea: Cockatoos
· Family Cacatuidae
· Subfamily Nymphicinae: 1 genus with one species, the cockatiel.
· Subfamily Calyptorhynchinae: The black cockatoos
· Subfamily Cacatuinae
· Tribe Microglossini: One genus with one species, the black palm cockatoo.
· Tribe Cacatuini: Four genera of white, pink and grey species.
Superfamily Psittacoidea: true parrots.
· Family Psittacidae
· Subfamily Psittacinae: Two African genera, Psittacus and Poicephalus
· Subfamily Arinae
· Tribe Arini: 15 genera
· Tribe Androglossini: 7 genera
· Incertae sedis: 10 genera
· Family Psittrichasiidae
· Subfamily Psittrichasinae: One species, Pesquet's parrot
· Subfamily Coracopsinae: One genera with several species.
· Family Psittaculidae
· Subfamily Platycercinae
· Tribe Pezoporini: ground parrots and allies
· Tribe Platycercini: broad-tailed parrots
· Subfamily Psittacellinae: 1 genus (Psittacella) with several species.
· Subfamily Loriinae
· Tribe Loriini: lories and lorikeets
· Tribe Melopsittacini: 1 genus with one species, the budgerigar
· Tribe Cyclopsittini: fig parrots
· Subfamily Agapornithinae: 3 genera
· Subfamily Psittaculinae
· Tribe Polytelini: 3 genera
· Tribe Psittaculini: Asian psittacines
· Tribe Micropsittini: pygmy parrots
Geographic Range
The three hundred and fifty parrot species live in warm climates over the world, centered in Australasia, Africa, South America and Asia. Several lories, cockatoos, and parrots are found in Australia. 
The true parrots are distributed throughout the tropical and subtropical regions of the world, mostly in the Southern Hemisphere, covering many different habitats, from the humid tropical forests to deserts. However, the larger populations are native to Australasia, South America and Central America. Cockatoos have a much more restricted range than the true parrots, occurring naturally only in Australasia. Eleven of the 21 species exist in the wild only in Australia. Of the Strigopoidea, the Norfolk Kaka is endemic to the Phillip Island of Australia [2], [3].
The lorikeets in Australia are: Rainbow Lorikeets, Red-Collared Lorikeets, Scaly-Breasted Lorikeets, Varied Lorikeets, Musk Lorikeets, Purple Crowned Lorikeets and Little Lorikeets. Rainbow Lorikeets are found along the coastal strip from Cape York south to Victoria and into South Australia. Their preferred habitat is coastal forests as well as urban gardens, such as those of Sydney. 
The sulphur crested cockatoo is found in the northern and eastern mainland of Australia and occupies nearly all kinds of habitats whereabouts. This cockatoo is so common and intrusive, it is regarded as a pest by the agriculture industry for its bombastic forages that destroy entire fruit and crop fields.
The basal specie palm cockatoo is less adaptable in habitat, occupying only rainforests and woodlands in Cape York Peninsula, Queensland [3].
A bird no one would have encountered on our trip, is the Western Corolla. While generally uncommon as a species the Corolla is found, as implied, on the western side and middle of Australia. The cockatoo occupies grassy woodlands and is most often seen in Perth [2].
Ecology 
There is much diversity if the feeding and breeding ecology of Parrots in Australia, though all the local parrots live in temperate environments of sorts. True parrots and cockatoos are seed predators rather than seed dispersers, mostly using their large and powerful bills to open and consume seeds. The lories and lorikeets, are primarily nectar and pollen consumers, and have tongues with brush tips to collect this source of food, as well as some specialized gut adaptations to accommodate this diet. In addition to feeding on seeds and flowers, some parrot species, such as the Golden-winged Parakeets, prey on animals, especially invertebrate larvae [7].  
Although there are a few exceptions, parrots are monogamous breeders which nest in cavities and hold no territories other than their nesting sites. The eggs of parrots are white. In most species the female undertakes all the incubation, although incubation is shared in cockatoos. The female remains in the nest for almost all of the incubation period and is fed both by the male and during short breaks. Incubation varies from 17 to 35 days, with larger species having longer incubation periods. The newly born young are altricial, either lacking feathers or with sparse white down. The young spend anything from three weeks to four months in the nest, depending on species, and may receive parental care for several months thereafter [2], [3].
Conservation Status
Many parrot species are in decline and several are extinct. Of the 350 or so living species, 130 are listed as near threatened or worse by the IUCN, the International Union for Conservation of Nature, of which 16 are currently considered Critically Endangered. There are several reasons for the decline of so many species, the principal threats being habitat loss and degradation, hunting and, for certain species, the wild-bird trade. Parrots are persecuted because, in some areas, they are hunted for food and feathers, and as agricultural pests. Their ability to vocalize only adds to their recognition and makes them instantly recognizable and the most relatable of birds. Unfortunately, this makes them targets of the trade industry [2].
Due to organizations such as the Parrot Society of Australia, the parrot species in Australia are under less threat than those in South America and other parts of the world. 18 species of the superfamily Psittacoidea have gone extinct since 1500. Five cockatoo species (including all subspecies)—the Tanimbar corella (Cacatua goffiniana), red-vented cockatoo (Cacatua haematuropygia), Moluccan cockatoo (Cacatua moluccensis), yellow-crested cockatoo (Cacatua sulphurea) and palm cockatoo (Probosciger aterrimus)—are protected. Recovery programs for the kākāpō and the kākā have been established, while the Kea is also closely monitored [3].
It takes humanitarian efforts to cut this down and a recognition that parrots best thrive in the wild, free!
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Fig.3. A maximum-likelihood (ML) ree inferred from cytochrome-b gene sequences, with A. striatus and C. livia as outgroups. The numbers
above branches refer to bootstrap values calculated from 100 full heuristic search repiicates. Unlabelled nodes received <50% bootstrap sup-
port. The number of individuals of each species is shown in parentheses.
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