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We share our earth with some 400 billion birds, each with 
its own abundant assortment of feathers (Stevens, 2020). 
The coloration of feathers of avian species encompasses a 
vast array of  of colors, patterns, and shapes. Together 
with pigments, the structure of the feather allow the 
creation of this wide color spectrum with the amazing 
hues and colors we observe.

1) Regions For Comparison: 
Each region was chosen due to either the similarities or 
differences to Australia in some way such as climate, 
topography, etc.  This allowed a diverse range of habitats 
to be evaluated in relation to the proportion of species 
and thus if differences among regions factor into the 
coloration of avian species.
2) Establishment of Plumage Categories for Avian Species 
Classification. Four categories were established and used 
in the classification of species plumage coloration. 
a)Birds with mainly black plumage and less than five 
percent of any other color.
b)Birds with mainly white plumage and less than five 
percent of any other color.
c)Birds with black-and-white plumage, having less than 
five percent of any other color and at least fifteen 
percent of both black and white coloration.
d)Other plumage types.
3) Data Collection: As an observational study, resources 
of previously collected information was used to evaluate 
plumage colors. Avibase, an online resource, provided 
avian species lists for various regions across the globe. 
Categorization was based on plumage color analysis via 
the use of field guides along with Avibase’s online image 
database 

Upon superficial examination, the calculated 
proportion of black-and-white species of the four 
regions are relatively similar. The calculated 
proportion of each country is as follows: Australia = 
0.117, Canada = 0.083, Japan = 0.125, and 
Madagascar = 0.105. Differing largely from 
originally posited ideas, results indicated similar 
proportions among the four regions examined. 

-Results suggest no statistically significant differences 
among countries and hence regional differences with 
regards to pied species proportion. What suggests this the 
most strongly is the comparison of Canadian proportion 
to the warmer island regions, as Canada represents the 
most differences from the islands. A superficial 
examination of figure two suggests relatively similar pied 
proportions among countries, regardless of regional 
differences. 

Madagascar's highly diverse and plentiful vegetation-filled 
island (CRM) was hypothesized to have the lowest 
proportion of black-and-white bird species. Figure three 
suggests that Madagascar and Australia have relatively 
similar proportions of black-and-white species. This 
suggests that plumage coloration and regional differences 
such as vegetation color or quantity are not correlated, 
supporting Mason and Bowie’s (2020) hypothesis that 
plumage patterns did not show any correlation to habitat. 
Previously suggested ideas that avian plumage color may 
provide some form of camouflage, and thus reduce the 
risk of predation, are not supported here. Future studies 
may benefit from examining different factors other than 
regional possibly influencing plumage coloration. Recent 
developments in genome-wide analysis could enable 
investigation into why certain plumage colors arise versus 
others and could suggest correlations between plumage 
color and the genetics of avian species (Inaba and 
Chuong, 2020). 
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Figure 3 . Proportional comparison of black plumage, white 
plumage, and pied plumage among four regions examined.

Feathers:
- With over twenty 

functions, even as an 
individual feather, 
plumage is suggested to 
be the most conspicuous, 
complex, and varied 
characteristic in birds.

Figure 1: “Feather Structure.” Anatomy Note, 2019 Apr.

Deposited in feathers are one of the three main 
pigments:
- Melanin: causing dark brown or black
- Porphyrin: resulting in deep reds and purples
- Carotenoid: different from the others, this 

pigment must be derived through diet and results 
in bright yellows and reds

The stunning blue hues observed in avian plumage 
are the result of scattering of light through layers of 
melanin granules or air vacuoles within the keratin of 
the barb.

- Structural color

Figure 2 . Australian, Canadian, Madagascar, and 
Japanese landscapes; encompassing the wide regional 
differences  among the countries examined.

 

 

C. cayana (Spangled cotinga) 

 
S. petechia (Yellow Warbler) 

 
C. hemileucurus (Violet 

sabrewing) 

Pied Plumage
While black and white plumage coloration is largely a mystery (Mennill et 
al., 2003), some hypotheses do exist suggesting both benefits and 
drawbacks associated with these colors. Heppner (1970) suggested the 
existence of some benefits to dark coloration in some species, especially for 
species in warmer climates. 
Another possible benefit through the reduction of predation risk, 
Gotmark's (1995) analysis supported the claim that black-and-white 
plumage was selected due to this ability. By observing two species' 
behavior, he suggested that the pied coloration of F. hypoleuca (European 
pied flycatcher) caused the nearby nesting A. nisus (Eurasian sparrowhawk) 
to avoid them.
Mennill et al. (2003) suggested that unpigmented white plumage traits are 
more influenced by developmental and genetic factors, while melanized 
black plumage traits are more influenced by environment and social factors. 
Supporting this idea, Galvan and Solano (2016) analyzed the synthesis of 
melanin pigments and determined that it is environmentally and genetically 
controlled. This is due to the involvement of precursors and metal ions 
which must be acquired with diet, supporting the claim posited by Mennill 
et al. (2003) that melanin pigment product is influenced by environmental 
factors such as available diet. 
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Research Question 
Does there exist regional differences in the 
proportion of pied avian species?
Initial investigation suggested that a higher 
proportion of black-and-white (pied) avian species 
exists in Australia. I propose to determine the 
proportion of black-and-white species in Australia, 
along with three other regions for comparison: 
Canada, Japan, and Madagascar. In comparing the 
proportions, an analysis will indicate if the Australian 
Avifauna has a higher proportion of black-and-white 
species.
Goals:
-Examine the species inhabiting the four countries 
and assign each specie to their appropriate category.
-Calculate the proportion of black-and-white birds in 
each of the four regions and determine if there are 
statistically significant differences among them.
-Appropriately interpret data and statistics to 
determine if the hypothesis is supported or not.
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