
Factors Affecting Avian Endemism on Islands
Haley Field

Haley.Field@stmu.ca

St. Mary's University 14500 Bannister Road SE, Calgary, AB T2X 1Z4

Introduction Methods Results Discussion

Literature Cited

Endemism refers to species that are isolated to 

a single location or region in the world (Ricklefs 

et al. 2015). This project compared factors that 

might affect avian endemism, among six 

islands and island chains. There are large 

regional differences in levels of endemism. It 

appears, for instance, that endemic bird 

species are particularly common in Australia, 

with 355 (Avibase 2021). In contrast, Canada 

does not have any endemic avifauna (Avibase

2021). In a world with growing global 

homogenization, areas with habitats that once 

supported high numbers of endemic species 

are in decline. According to Olden et al. (2004), 

biotic homogenization is the process of non-

native species displacing native species, 

resulting in decreased diversity between 

regions. Biotic homogenization causes both an 

expansion of non-native species’ ranges, and a 

decrease in native, or endemic, species’ 

ranges (Olden et al., 2004). To fully evaluate 

the repercussions of global homogenization, 

interactions need to be considered on a larger 

scale and include both biotic and abiotic factors 

(Olden et al., 2004).

Prior to collecting data, I confirmed that Avibase contained 

information for the six islands chosen: Hawaiian islands, 

Caribbean islands, United Kingdom, Madagascar, Andaman 

and Nicobar Islands, and New Zealand. These regions were 

chosen because all of them have endemic avian species, 

and they are isolated land masses, separate from 

continents. The islands vary in the following ways: latitude 

and climate, geographical size, size of human population, 

timing of period of most rapid human population growth, and 

number of introduced avian species. This information was 

obtained from Avibase and government websites. To acquire 

a useful dataset, groups of birds not relevant to the project 

were removed. The percentages of endemic avian species 

were obtained from the database for each region. The 

percentages of endemic avian species were extracted from 

the database for each region. The number endemic species 

(number), and the proportion of the avifauna that is endemic 

(percentage) to each island or island chain was counted. 

The data was entered into an Excel spreadsheet. This 

included location, number of avian endemic species, total 

number of avian species, percentage of avian endemism, 

and factors that may influence endemism (size of the island 

or island chain, distance from mainland, climate, elevation, 

and human impact). The Excel file was saved as “.csv”. This 

format is compatible with R-studio. Data was uploaded and 

imported to R-studio. In order run a multifactorial ANOVA 

test, the data was converted into separate tables, one table 

for each factor compared to the percentage of avian 

endemism. A summary of the results of the ANOVA test were 

attained and a post-hoc Tukey-Kramar's test was run, if null-

hypothesis is rejected. The results of each ANOVA test were 

compared to determine which factors have the greatest 

impact on avian endemism. Results were summarized in 

tables and figures.

Number of introduced avian species resulted in p-

value of 0.701. Size of island produced a p-value of 

0.143. The distance of the island from the nearest 

continent resulted in a p-value of 0.965. The 

maximum elevation of the island resulted in a p-value 

of 0.175. The average annual temperature resulted in 

a p-value of 0.564, while the average annual 

precipitation resulted in a p-value of 0.491. The 

latitude of the island produced a p-value of 0.386. 

Lastly, the rapid human population increase, and 

current human population had p-values of 0.266 and 

0.663 respectively. Despite not having statistically 

significant results, the size of the island and the 

maximum elevation of the island (Table 1) appear to 

have the greatest impact on the responding variable, 

avian endemism. There are slight trends in the 

elevation and percentage of endemism the Caribbean 

Islands, Madagascar, and Andaman and Nicobar 

Islands. The Hawaiian islands, United Kingdom, and 

New Zealand appear to be outliers to this trend. 

According to Lele et al. (2019) elevation has a positive 

correlation to bird occupancy in the montane 

grasslands, but the results of my research indicate 

that the same relationship does not apply as strongly 

to oceanic islands.

Members of some families of avifauna are more 

inclined to extinction, while species in other families 

are better adapted to thrive in varying habitats on a 

global scale (Lockwood et al., 2000). This is due to 

specific physical attributes that some species possess, 

which may make it difficult for some of them to live in 

any environment other than the one they are adapted 

to. While some avifauna may have characteristics 

specific to their environment, some have more general 

traits that make it easier for them to emigrate to other 

regions. Bird species that are endemic to islands or 

island chains make up 17% of the world’s bird species 

(McCall et al., 1996). Endemism is scale dependent, 

and by looking at regions using larger scale, smaller 

hotspots such as oceanic islands may appear less 

significant (Daru et al., 2020). This is because islands 

occupy relatively little geographic area compared to 

continents. If compared to much larger land masses, 

the results will be skewed to allude to island data 

being less significant than it is. To eliminate the 

underrepresentation of smaller regions, I compared 

islands only with other islands. For an endemic 

species to occur on an island, three phases need to 

occur: colonization, survival/population, and genetic 

drift or selective pressure (McCall et al., 1996). This 

study indicates that factors affecting endemic avifauna 

populations in larger regions do not have the same 

effect on smaller geographic regions. Furthermore, this 

evidence demonstrated that the nine factors studied 

do not have statistically significant impact on avian 

endemism. Future research might focus on exploring 

other potential factors. However, this does not mean 

that these factors do not impact endemic species other 

than birds. Moving forward, the findings from this 

research might be applied to other flora and fauna.
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Figure 1. Map of the Earth with islands and island chains under study indicated (World Atlas, 2021). From 

left to right the islands are as follows: Hawaiian Islands, Caribbean, Great Britain, Madagascar, Andaman 

and Nicobar Islands, and New Zealand.

Table 1. The maximum elevation, in hundreds of meters, and the size of island, thousands of kilometers 

squared, related to the percentage of avian endemic species on six islands and island chains.

Island or Island 

Chain

Percent of 

Avian 

Endemism

Size of Islands 

(km2)

Maximum 

Elevation of 

Islands

Caribbean 23.3 280,000 3175

Madagascar 34.84 592,800 2876

Hawaii 17.13 16,635 4205

United Kingdom 0.15 244,820 1345

New Zealand 21.23 268,021 3754

Andaman and 

Nicobar

6.84 8249 733

Image 1. Scottish Crossbill (Loxia Scotica) is the only endemic bird 

species in the United Kingdom
https://conservationscienceblog.wordpress.com/2015/10/19/loxia-scotica-
britains-only-endemic-bird/ obtained April 12, 2022

Image 2. Antillean Mango (Anthracothorax dominicus) is one of the many 

endemic avifauna in the Caribbean
https://ebird.org/species/antman1obtained April 12, 2022.

https://avibase.bsc-eoc.org/checklist.jsp?lang=EN&p2=1&list=clements&synlang=&region=AUct&version=images&lifelist=&highlight=0
https://doi.org/10.1144/M47.2
https://www.netstate.com/states/geography/hi_geography.htm
https://www.worldatlas.com/

