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Introduction
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Birds have a far-reaching influence in the environment; from providing food for other animals and humans to playing a vital role in maintaining the balance of natural ecosystems. With approximately 13% of current extant bird species being considered globally threatened with extinction, it is clear that their importance to the environment is increasingly under pressure. Birds are known to perform a variety of ecological roles, such as devouring pests, pollinating flowers, dispersing seeds, scavenging carrion, cycling nutrients, and modifying the environment in ways that benefit other species. 
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Not only are they useful to humans, but they are also observed, fed and used as artistic and spiritual inspiration by millions of people around the globe. 
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Furthermore, birds are conspicuous in many habitats, occur worldwide and are better known than other vertebrate groups. 
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Moreover, due to climate change and human movements, the spread of avian diseases has become a threat to global commerce, which can cause considerable loss of life. 
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Overall, birds are an important part of the environment and provide a variety of ecosystem services that are essential to their survival and the well-being of humans.
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Birds are major seed dispersers and their diet influences the reproductive success of the plants whose seeds they disperse. Specialized frugivorous birds have coevolved with certain plant families to produce fruits with large seeds and high nutritive quality. A survey of the plants eaten by frugivorous birds in the four main tropical forest regions has revealed that birds that specialize on a narrow diet, as well as those with monogamous breeding systems, should spend more time in fruiting plants to diversify their diet. Dispersal of the seeds varies depending on the size, behavior and texture of the fruit. Small seeds are likely to be dispersed more widely than large ones since they pass more quickly through the system and are more likely to be ingested. Tanagers and finches masticate fruits and drop large seeds, while manakins swallow fruit intact and drop no seeds. Once ingested, seeds have similar rates of passage in manakins and tanagers, but pass much more slowly in finches. Internal separation of small seeds from fruit pulp allows them to pass more quickly than pulp. This indicates that manakins handle fruits differently than tanagers and finches. As such, the diet and behavior of birds can inform us of the characteristics of the plants that they feed on.
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Hummingbirds
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A multiscale analysis of hummingbird communities conducted in a Costa Rican agricultural ecosystem revealed that the richness of hummingbird species increases with tree cover at fine spatial scales (about 30 m) in both forested habitats and coffee plantations. Community analysis further indicated that the hummingbird species found in coffee plantations overlap substantially with those in forest fragments, yet the two habitats differ mainly in changes in species' abundances. 
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Lower-quality forest fragments and coffee plantations supported multiple dimensions of hummingbird biodiversity, while the high-quality forests offered very complex and diverse hummingbird communities. A network analysis of 20 hummingbird species found no support that traits of bill curvature, bill length, or body size confer any advantage for using coffee plantations or predicting species specialization. Species-specific specialization in the ecosystem-wide network suggests that more forest-dependent hummingbirds tend to be more specialized, while less specialized species are found in coffee plantations. 
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Furthermore, analysis of hummingbird abundance-based biodiversity coefficients revealed that coffee plantations and forests form distinct communities, signifying the formation of a novel biological community. Hummingbird species in coffee plantations were more opportunistic or random in their foraging patterns, and generally less specialized than those in forest reserves . Foraging on arthropods constituted nearly 50% of the foraging attempts by hummingbirds in lowland Costa Rica, while in highland locations, flower nectar was more dilute, and 30% of foraging attempts involved eating arthropods. 
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Thus, hummingbirds prefer habitats with plenty of flower nectar and insects to feed on. The continued presence of pollination services to native plants in human-made habitats leads to questions about species evolution in these habitats. Additionally, hummingbirds are generally labile in their interaction partner choice, depending on the circumstances, and the species frequently captured in the study sites included the Rufous-tailed Hummingbird (Amazilia tzacatl) and the Green Hermit (Phaethornis guy), as well as the White-tipped Sicklebills (Eutoxeres aquila).
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Sampling was conducted over 5 years of mist netting at 19 sites in the Costa Rican agricultural ecosystem, and data from 4 sites located inside forest reserves, 23 sites in forest fragments and 6 sites in coffee plantations were used in the analysis. 
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The results suggest that hummingbirds colonizing coffee plantations formed a novel biological community in the agricultural ecosystem. A plot of effort-adjusted proportions of unique captures of each hummingbird species indicates substantial overlap between communities in coffee plantations and in forest sites, and a multidimensional scaling plot of hummingbird abundance-based biodiversity coefficients illustrate differences and similarities among sites.

Hummingbirds are renowned for their remarkable foraging abilities; they feed on a variety of insects and nectar from flowers. 
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Research indicates that North American migratory hummingbirds consume nectar from a broad range of plant species throughout their wide wintering and breeding ranges. The Rufous Hummingbird, for example, migrates from its northern range limit in southern Alaska to its southern limit in southern Mexico. Nectar sources they utilize may include red, tubular flowers with fused corollas, such as eucalyptus, as well as white, free-petaled flowers, such as eucalyptus. Such a wide range of nectar sources requires hummingbirds to have the ability to learn and forage for food efficiently. 
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Research indicates that Ruby-throated, Broad-tailed, and Rufous hummingbirds are able to learn to feed from artificial feeders more quickly when a knowledgeable tutor is present. It appears that hummingbirds learn a novel food source more quickly when tutored by a knowledgeable tutor. Both untutored and tutored hummingbirds learn to feed more quickly in the second trial than the first. Hummingbirds forage on diverse assemblages of flowers, varying in shape, color, and accessibility. Additionally, hummingbirds are able to fly while eating, as they require large amounts of food to fuel their flight.
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Hummingbirds harvest nectar from flowers, which they are often near or at carrying capacity, meaning all the food they produce is consumed. Birdwatchers and enthusiasts of hummingbirds alike can attract and feed them by landscaping with recommended plants and providing supplemental food sources. However, some tropical hummingbird species do not use hummingbird feeders readily, and all of the aforementioned species consume food items provided by humans. Two birds were not tested in the second trial due to their exposure to modified feeders between trials. It was found that all hummingbirds were able to learn to feed from a novel food resource, and their behavior persisted even after the tutor was removed, indicating hummingbirds use observational learning rather than social facilitation. 

Benefits of using observational learning to hummingbirds include: (1) fledgling birds can learn floral food sources from their mother more easily ; (2) migrating hummingbirds can learn novel food sources that they may only use once or twice in their lifetime; and (3) the ability to find food sources in novel habitats, such as human-modified habitats, is enhanced. Year-to-year variation in flower abundance will likely result in selection for learning beyond the first year. During breeding, migration, and winter residency, Nearctic–Neotropical hummingbird migrants forage and compete in mixed-species assemblages. Hummingbirds defend syringes that hold food from other hummingbirds. What types of plants provide hummingbirds with food sources?
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The Violet-throated Metaltail hummingbird (Metallura baroni) is an endangered species endemic to south-central Ecuador. 
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This species inhabits three distinct habitats, including Polylepis woodland, the upper edge of the montane forest, and shrubby paramo. With a preference for the last of these habitats, the metaltail primarily inhabits shrubby environments with only a few scattered trees. 
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An analysis of the species' distribution was done using a maxent model, which revealed that it is more abundant in areas with higher vegetation cover. 
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The Violet-throated Metaltail is known to consume the flowers of Brugmansia sp. Gynoxis sp. and Valeriana sp. and will also visit the flowers of Brachyotum sp. Berberis sp. and Barnadesia arborea. In particular, Castilleja fissifolia (Scrophulariaceae) was reported as the most important flower for the species during July–October. The metaltail also seems to tolerate moderated human intervention in its habitats provided there is some native brushy cover. To compare the relative abundance of hummingbirds among habitats, a Mann-Whitney U-test should be used. This test would help determine which plants are most important for the species and could inform conservation efforts.
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Jamaican Parrots
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What species of parrots inhabit Jamaica?

Jamaica is home to an abundance of parrot species, such as the common parrot, the red-capped parrot, the green-winged parrot, the yellow-crowned parrot, and the white-crowned parrot. Jamaica also provides a habitat for the endangered Puerto Rican Parrot (Amazona vittata), the population of which is 22-23 birds in the wild and 56 individuals in captivity. 
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This species is found primarily in Puerto Rico, but there are also two subspecies that inhabit Jamaica: the Cayman Brae Parrot (Amazona leucocephala hesterna) with a population of less than 150 individuals, and the Grand Cayman Parrot (Amazona leucocephala caymanensis), which has a stable population of 1,000. Jamaica is also home to the Puerto Rican Parrot, whose population is 1,000. Other species of parrots that inhabit Jamaica include cockatoos, macaws, and parakeets. Overall, Jamaica is a great place for parrot species to reside and flourish due to its abundance of resources and suitable habitat.

What is the population size of Jamaican parrots?

The Jamaican parrots, on the other hand, are categorized into two species, namely the Black-billed Parrot (Amazona agilis) and the Yellow-billed Parrot (Amazona collaria). Both species of parrots are endemic to Jamaica and are found only in the wet limestone forests of Cockpit Country. The Black-billed Parrot can lay up to 4 eggs per clutch, with an incubation period of around 24 days. 
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The Yellow-billed Parrot also lays 3-4 eggs per clutch and has an incubation period of 24 days. 
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The mortality rate of the Black-billed Parrot is highest during the first four weeks of the nestling period, and the primary cause is predation by predators. The nesting behavior of both species of parrots is also strongly influenced by the endemic and Vulnerable yellow boa, Epicrates subflavus. Additionally, an abundance of vines and an interlocking canopy have been observed in Jamaican Black-billed Parrot nest-trees that failed due to chick loss, which is most likely caused by snakes. The snakes are most active during March to July, which is also the breeding season of parrots and other bird species. The current population of Jamaican parrots is unknown, but they are believed to be decreasing due to the destruction of their habitat.
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