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Abstract 

Birds play important roles in the functioning of ecosystems globally, acting 

as plant pollinators, spreading seeds, contributing to nutrient cycling and 

soil formation, and providing crucial chances for people to connect with 

environment. Unfortunately, the ever-increasing human population's 

urbanization, agricultural intensification, and industrialization are 

increasingly taking a significant toll on bird populations. Dwindling bird 

populations and kinds can have a severe influence on human health, the 

economy, and food production, therefore protecting the avian community is 

critical. Bird populations are falling as damaging anthropogenic activity 

increases. Pollutants emitted into the environment have an impact on the 

fitness and survival of birds worldwide. Birds in rural and urban areas, as 

well as seabirds, are under threat and are being exposed to toxic chemicals. 

Mitigation techniques must be given top importance. Understanding how 

humans-induced rapid environmental changes (HIREC) affect birds might 

assist politicians, urban planners, and farmers better conserve birds and the 

ecosystem services they provide. Thus, the use of birds as bio indicators is 
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dependent on the features of interest and the resources available for 

ecological evaluation, which encourages the conservation of bird species for 

future generations. Despite this, interactions between pollutants are still 

poorly understood and necessitate more focused study efforts. Threats to 

avian species and anthropoid pollution are still increasing over time, 

making mitigation measures a top concern for their preservation. This 

chapter can serve as a starting point for conservationists and decision-

makers to understand the various scopes of threats to bird species.  

Key words: Anthropogenic, Environmental stress, Habitat fragmentation, 

Pollution, Birds 

INTRODUCTION 

Extinction of birds has increased 

massively in the last 50 years. It is 

vital to investigate the causes of 

decline and to find potential 

solutions to mitigate extinction. .It 

is known that human-made 

pollution and contamination such 

as noise pollution, air pollution, 

oil pollution, plastic pollution, 

heavy metals, radioactive 

substances, pesticides and 

medicines etc. have deteriorative 

effect on birds. Large-scale 

research suggests that air 

pollution, specifically ozone layer 

depletion, is linked to the losses in 

bird abundance in the United 

States and other countries 

(Sanderfoot et al., 2017). The 

publications claim that over the 

past several decades, poor air 

quality has caused a decline in 

bird numbers and the loss of 1.5 

billion birds worldwide (Puasa et 

al., 2021).  

Anthropogenic pollution is 

becoming more widespread in all 

eco systems around the planet. 

Many taxa, such as birds, have 

suffered unfavourable 

consequences in recent years. 

Additionally, air pollution can 

harm birds by altering their 

habitats, causing an increase in 

parasites, and reducing their food 

availability (Hornfeldt and 

Nyholm, 1996). Small migratory 

birds, which make up to86 per 

cent of all terrestrial bird species 

and include sparrows, warblers, 

and finches, are most harmed by 

ozone pollution. Ozone pollution 

damages birds' respiratory 

systems directly and causes 

adverse indirect affects to their 

food sources (Liang et al., 2020). 

Long-term pollution exposure in 

birds resulted in decreased egg 

production and hatching, lung 

failure, inflammation, and smaller 

bodies. Plants that bird depends 
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on for food, a place to nest, and 

shelter are damaged by ozone. 

These contaminants interact, and 

their combined effects can be 

more harmful than their 

individual ones. However, 

interactions between pollutants 

are still incompletely understood, 

prompting more focused study 

efforts. High priority must be 

accorded for the preservation of 

these species is the 

implementation of mitigating 

measures due to the ongoing 

escalation of anthropoid pollution 

and threats to bird species 

(Nekaris et al., 2020). This chapter 

focuses on providing a foundation 

for decision-makers and 

conservationists to understand the 

various types of risks that bird 

species face. 

 

TYPES OF POLLUTION 

Plastic Pollution 

Most studies addressing the ef-

fects of plastics with European 

and North American origins are 

found in peer-reviewed publica-

tions, followed by Australia and 

New Zealand (21%), India (18%), 

and South Africa (8%) (Lebreton 

et. al., 2017). Seabird consumption 

of plastic has been used to gauge 

the level of pollution in the ma-

rine environment. However, it is 

also possible to monitor the plas-

tic contamination and bird expo-

sure in faeces, litter, pellets, or re-

gurgitated materials (Provencher 

et al., 2018). According to Basto et. 

al. 2019’s research, up to 78 

percentage of recognized seabird 

species have been found to have 

Micro plasticin their digestive 

tracts since the 1960’s, and by 

2050, more than 99% of the more 

than 300 seabird species are 

predicted to have consumed 

plastic debris. In few studies, the 

level of exposure has been linked 

to weather conditions, seasonal 

fluctuation, and species habitat. 

Wetlands, urban areas, and inland 

migratory species were only 

mentioned in 11% of study; the 

majority of studies focused on 

marine birds. (Faaborg et al., 

2010). Given that freshwater 

locations are among the most en-

dangered environments, research 

on freshwater plastic pollution 

may be expanding, (Blettler et al. 

2018). 

Effects of Plastic Pollution on 

Marine Birds 

❖ Obstruction of the gastro-

intestines and subsequent 

❖ Passage of the food into 

intestine. 

❖ Blockage of the gastric 

enzyme secretions 
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❖ Diminished feeding stimulus ❖ Delayed ovulation and 

reproductive failure 

Air Pollution 

In densely populated places, poor 

air quality caused by pollution 

and toxic chemicals can 

drastically affect the bird 

population. In addition to causing 

habitat alterations, parasite 

growth, and reduced food 

supplies, air pollution can also 

impact birds (Hornfeldt and 

Nyholm, 1996). As a result, 

phytophagous insects have less 

access to plant carotenoid levels, 

which can be suppressed by 

emissions (Gilg et al.,2021). 

Combined with their extremely 

high respiratory rates, birds are 

even more vulnerable to airborne 

contaminants and pollution 

(Rutkowska et al., 2018). Climate 

change brought on by global 

warming has resulted in extreme 

weather, unpredictable weather, 

and disruption of bird migration 

patterns. Poor air quality in 

densely populated places, kills 

birds, causes respiratory ailments, 

and has a negative impact on bird 

population (Mitra et al., 2011). 

Smog impairs visibility, irritates 

the senses, and diverts the birds 

from their migratory routes. 

Water Pollution 

Leaching of pesticides and heavy 

metals into rivers, lakes, and 

streams, would infect and kill 

birds. Water pollution, caused by 

eutrophication can reduce the 

level of oxygen in the water, 

threatening lives in the water 

bodies, (Kumaraswamy et al., 

2020). Many birds have been seen 

with balloon strings hanging from 

their beaks or wrapped around 

their necks due to strong winds, 

which frequently cause balloons 

to drift toward the ocean (Abbing, 

2019). Municipal, agricultural, and 

industrial wastes are said to be the 

main causes of water contamina-

tion worldwide, according to re-

search from the University of 

Michigan (Richard et al., 2021). 

Leaks of pesticides and heavy 

metals into rivers, lakes, and 

streams, can sicken and kill birds, 

posing a hazard to certain species. 

Pollutants in water can also lower 

the oxygen content of the water, 

harming aquatic lives (Schweitzer 

& Noblet, 2018). Birds that 

depend on fish as a food source 

frequently need to migrate to 

other locations to find food, 

upsetting the natural equilibrium. 

The quantity of food available to 

migratory shorebirds has 

drastically decreased because of 

the pollution caused by inorganic 

nitrogen, phosphorus, oil, and 

heavy metals. Birds suffer 
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significantly from the contami-

nants in freshwater, mud, and 

invertebrates (Burger, 2002). 

Oil Pollution 

Oil pollution has a significant 

negative impact on "water birds," 

Approximately 500,000 aquatic 

birds die every year due to oil 

spills (Clark & Finley 1997). Even, 

shorebirds and seabirds are 

highly sensitive such pollution. 

When birds inhale or ingest PAHs 

(Write the expansion of PAH) and 

other oily substances, their 

feathers lose their capacity to 

protect them from the elements, 

which can lead to hypothermia 

and drowning (Tran et al., 2019). 

Oil gets coated in the feathers of 

the birds when they meet oil 

spilled water bodies which make 

feathers unable to act as a 

waterproof barrier (Delhey, 2007). 

As a result, a portion of their skin 

is uncovered and exposed to the 

elements. Birds commonly ingest 

the oil while trying to clean their 

feathers, which makes them sick 

or even kills them from poisoning. 

Anthropogenic Air Pollutants 

Most anthropogenic air pollution 

is caused by the burning of 

several kinds of fuels. The 

ecosystem and human health are 

both negatively impacted by the 

presence of pollutants in the air 

(King et al., 2021). Metal 

concentrations in marine 

environments can go above 

background levels due to 

anthropogenic factors like 

domestic and industrial waste 

water effluents, urban and 

agricultural runoff, the 

combustion of fossil fuels, 

atmospheric deposition, and anti 

fouling paints from ships (Ma et 

al., 2022). The amount of food 

accessible to migratory shorebirds 

has drastically decreased as a 

result of the pollution caused by 

inorganic nitrogen, phosphorus, 

oil, and heavy metals. Birds suffer 

significantly from contaminants in 

the area's water, mud, and 

creatures (Richard et al., 2021). 

Numerous variables, including 

population density and diversity, 

reproduction, physical condition 

(feathers, weight, asymmetry, 

deformity), physiology, 

immunity, and genetics were used 

to evaluate the effects of air 

pollution on bioaccumulation and 

bio monitoring (Richard et al., 

2021). Birds are commonly used to 

bio- monitor air pollution, help 

analyzing geographical 

distribution of pollutants such 

heavy metals, and follow their 

migration routes (mercury and 

lead mainly). The pollutants 

include polycyclic aromatic 

hydrocarbons (PAH), brominated 

diphenyl ethers, benzene, toluene, 

PCBs (expand), Sulphur dioxide, 
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and Nitrogen dioxide (Hao et al., 

2021). 

Heavy Metal Pollution 

Studies have shown that heavy 

metals can also have an influence 

on the reproduction and general 

health of some birds. Birds' health 

has been proven to be negatively 

impacted by contaminants 

including cadmium, mercury, and 

selenium by lowering their 

growth or body weight (Wei 

Zhang et al., 2011). One of the 

most prevalent toxic illnesses that 

affect companion avian species is 

heavy metal toxicosis. It was also 

explored whether there was a link 

between heavy metals and 

parasites or sickness. Pesticides 

were also monitored for 

environmental pollution in some 

research, and in one study both 

pesticides and pharmaceuticals 

were monitored (Richard et al., 

2021). Clearing any consumable 

heavy metals from the bird's 

habitat would avoid heavy metal 

poisoning (i.e., the cage and 

fencing materials). Using fencing 

and cages made of non-toxic 

materials including stainless steel 

and welded wires (Gall et al., 

2015). 

Pesticides Pollution 

In addition to having an impact 

on birds, food chain, and 

environment, pesticides can have 

both direct and indirect effects on 

insect populations as well. Using 

birds as biomarkers, 

environmental exposure to 

pollutants was assessed (Chen et 

al., 2009). Food webs and diets 

were used to explore the 

bioaccumulation and pathways of 

certain pollutants. DDT tends to 

accumulate because living things 

cannot break it down. When DDT 

is present in a bird's body, the 

eggshells shrink, killing the chicks 

before they hatch. This explains 

why DDT-related bird population 

declines are occurring (Hellou et 

al., 2013). DDT and other 

chemicals disrupted raptors' 

reproductive cycles. As the 

falcons consumed birds that had 

previously consumed insects and 

plants tainted with the chemicals, 

the poison accumulated in their 

bodies (Tesfahunegny, 2016). As a 

result, there was decreased 

fertility and eggs with fragile 

shells that cracked under the 

weight of the parents. Oil and 

related chemicals can harm birds' 

internal organs and alter their 

metabolism if consumed. This can 

result in issues like liver damage 

and hormone disruption, as well 

as dehydration and poisoning 

(Mora, 1997). 
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Noise Pollution 

According to research, noise 

pollution has an impact on all of 

the birds' behavior, fitness, 

reproduction, growth, and 

frequently causes chronic stress. 

Persistent noise may create an 

acoustic blanket that muffles the 

aural cues which birds need to 

identify predators, rival species, 

and their own species (Francis et 

al., 2011).The stress of being 

startled by noise causes the birds 

to flee, wasting energy that could 

have been used for resting, 

finding food, or other essential 

tasks like mating. Three years of 

research by the University of 

Colorado has demonstrated how 

noise pollution impacts birds and 

their behavior. The ability of birds 

to communicate is the main issue 

they have when there is excessive 

noise.  

Low-frequency vocalizations of 

birds are readily drowned out by 

noise pollution, which hinders 

their ability to mingle with other 

birds in their colony and seek a 

mate (Ortega, 2012). However, 

finches and other birds that 

vocalize at a higher frequency do 

not seem to be affected by the 

noise pollution's activity, 

seemingly oblivious to the mass 

exodus of their other avian pals 

(Klingbeil et al., 2020). 

Light Pollution 

From the perspective of birds, 

there cannot be too much light. 

From a distance, illuminated 

cityscapes appear stunning at 

nights, but it doesn't help the lost 

bird find its way home. When city 

lights obscure the bright stars in 

the sky that birds use to plan their 

next day's travel, the birds might 

become disoriented and lost. 

Light pollution can change birds' 

flight patterns and make it 

challenging to follow their regular 

migratory paths. City birds 

struggle to fall asleep because of 

all the bright lights, and some 

birds have developed night-time 

behaviors (Klingbeil et al., 2020). 

Unfortunately, light pollution also 

leads to fatal accidents between 

some birds and nearby structures 

and other things in the sky that 

they may find challenging to 

notice while "blinded by the 

light." 
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CONCLUSION 

The effect of pollution and con-

taminants on avian populations 

has been highlighted in this 

chapter. The prevalence and envi-

ronmental emissions of pharma-

ceutical wastes, heavy metals, 

pesticides, air pollutants, plastics, 

and oil are discussed in this 

chapter. The extinction of bird 

species has the potential to have a 

considerable influence on the 

health of ecosystem functioning 

and the ecological services that 

birds offer. The loss of habitat, 

urbanization, and pollution from 

human activity are exposing birds 

to an increasing number of con-

taminants and poisons. It is 

stressed that while if each of these 

pollutants has a large effect on its 

own, their interactions and the 

stress brought on by exposure to 

several pollutants may and do 

affect the health of bird popula-

tions. Their impact might range 

from immediate mortality to long-

term changes in quality of life or 

reproductive potential, which 

have an impact on the population 

of the birds. The tiniest particles, 

for instance, may be able to flow 

through cell membranes or tissue 

barriers because large plastics can 

entangle but are continually bro-

ken down into smaller plastic 

sizes.  Even though there are gaps 

in scientific understanding in al-

most every field, there is generally 

enough reliable evidence to war-

rant applying the precautionary 

principle and moving forward to 

swiftly protect birds and wildlife 

in general. Pollution and land-use 

changes are likely to exacerbate 

biodiversity threats in the future 

unless major reforms in political 

and economic policies are imple-

mented. As a result, it is critical to 

reduce the usage of these con-

taminants and create other tech-

nologies that have a lesser impact 

on biodiversity. In order to safe-

guard birds and the ecosystem 

services they provide, alternatives 

to lessen human effect on nature 

should be developed and given 

highest concern. The cost of im-

plementing mitigation plan is 

likely to vary extremely for each 

pollutant and may be significant. 

It may be perceived to be dispro-

portionate from an economic 

standpoint in some circumstances, 

and thus, can become a causative 

reason to prevent mitigation poli-

cies from being implemented. 

Biodiversity conservation should 

be prioritized in order to sustain 

ecosystem services and environ-

mental health. Multiple stressors 

must be considered for effective 

mitigation techniques. A lack of 

policy action should no longer be 

defended on the grounds of a lack 
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of understanding. And an, exten-

sive research is required to plan 

and implement conservation and 

management measures, particu-

larly in the habitat areas of en-

dangered or keystone species. 

REFERENCES 

1. Abbing, M. R. (2019). Plastic 

soup: An atlas of ocean pollution. 

Island  Press. 

2. Basto, M. N., Nicastro, K. R., 

Tavares, A. I., McQuaid, C. D., 

Casero, M., Azevedo, F., 

&Zardi, G. I. (2019). Plastic 

ingestion in aquatic birds in 

Portugal. Marine pollution 

bulletin, 138, 19-24. 

3. Blettler, M. C., Abrial, E., 

Khan, F. R., Sivri, N., 

&Espinola, L. A. (2018). 

Freshwater plastic pollution: 

Recognizing research biases 

and identifying knowledge 

gaps. Water research, 143, 416-

424. 

4. Burger, Joanna. "Food chain 

differences affect heavy metals 

in bird eggs in Barnegat Bay, 

New Jersey." Environmental 

Research 90, no. 1 (2002): 33-39. 

5. Chen, D., Zhang, X., Mai, B., 

Sun, Q., Song, J., Luo, X., & 

Hale, R. C. (2009). Poly-

chlorinated biphenyls and 

organochlorine pesticides in 

various bird species from 

northern China. Environmental 

Pollution, 157(7), 2023-2029. 

6. Clark Jr, R. C., & Finley, J. S. 

(1977). Effects of oil spills in 

arctic and subarctic 

environments. Biological 

Effects, 2, 411-476. 

7. Delhey, K., Peters, A., 

&Kempenaers, B. (2007). 

Cosmetic coloration in birds: 

occurrence, function, and 

evolution. the american 

naturalist, 169(S1), S145-S158. 

8. Faaborg, J., Holmes, R. T., 

Anders, A. D., Bildstein, K. L., 

Dugger, K. M., Gauthreaux Jr, 

S. A., ... & Warnock, N. (2010). 

Recent advances in 

understanding migration 

systems of New World land 

birds. Ecological 

monographs, 80(1), 3-48. 

9. Francis, C. D., Ortega, C. P., 

& Cruz, A. (2011). Noise 

pollution filters bird com-

munities based on vocal 

frequency. PLoS one, 6(11), 

e27052. 

10. Gall, J. E., Boyd, R. S., 

&Rajakaruna, N. (2015). 

Transfer of heavy metals 

through terrestrial food webs: 

a review. Environmental moni-

36



               Sinduja et al.  Ba      Ba 

toring and assessment, 187(4), 

1-21. 

11. Gilg, O., Kovacs, K. M., Aars, 

J., Fort, J., Gauthier, G., 

Grémillet, D., ... &Bollache, L. 

(2012). Climate change and the 

ecology and evolution of 

Arctic vertebrates. Annals of 

the New York Academy of Sci-

ences, 1249(1), 166-190. 

12. Hao, Y., Zheng, S., Wang, P., 

Sun, H., Matsiko, J., Li, W., ... 

& Jiang, G. (2021). 

Ecotoxicology of persistent 

organic pollutants in 

birds. Environmental Science: 

Processes & Impacts, 23(3), 

400-416. 

13. Hellou, J., Lebeuf, M., & Rudi, 

M. (2013). Review on DDT 

and metabolites in birds and 

mammals of aquatic ecosys-

tems. Environmental Re-

views, 21(1), 53-69. 

14. Hornfeldt, B., &Nyholm, N. 

E. I. (1996). Breeding 

performance of Tengmalm's 

owl in a heavy metal 

pollution gradient. Journal of 

Applied Ecology, 377-386. 

15. King, M. D., Elliott, J. E., & 

Williams, T. D. (2021). Effects 

of petroleum exposure on 

birds: A review. Science of The 

Total Environment, 755, 

142834. 

16. Klingbeil, Brian T., Frank A. 

La Sorte, Christopher A. 

Lepczyk, Daniel Fink, and 

Curtis H. Flather. "Geo-

graphical associations with 

anthropogenic noise pol-

lution for North American 

breeding birds." Global ecology 

and biogeography 29, no. 1 

(2020): 148-158. 

17. Kumaraswamy, T. R., Javeed, 

S., Javaid, M., &Naika, K. 

(2020). Impact of pollution on 

quality of freshwater 

ecosystems. In Fresh water 

pollution dynamics and 

remediation (pp. 69-81). 

Springer, Singapore. 

18. Lebreton, L., Van Der Zwet, J., 

Damsteeg, J. W., Slat, B., 

Andrady, A., &Reisser, J. 

(2017). River plastic emissions 

to the world’s oceans. Nature 

communications, 8(1), 1-10. 

19. Liang, Y., Rudik, I., Zou, E. Y., 

Johnston, A., Rodewald, A. D., 

& Kling, C. L. (2020). 

Conservation cobenefits from 

air pollution regulation: 

Evidence from 

birds. Proceedings of the Na-

tional Academy of Sci-

ences, 117(49), 30900-30906. 

20. Ma, Y., Choi, C. Y., Thomas, 

A., & Gibson, L. (2022). 

Review of contaminant levels 

and effects in shorebirds: 

37



               Sinduja et al.  Ba      Ba 

Knowledge gaps and 

conservation pri-

orities. Ecotoxicology and 

Environmental Safety, 242, 

113868. 

21. Mitra, A., Chatterjee, C., & 

Mandal, F. B. (2011). Syn-

thetic chemical pesticides and 

their effects on birds. Res J 

Environ Toxicol, 5(2), 81-96. 

22. Mora, M. A. (1997). Trans-

boundary pollution: per-

sistent organochlorine 

pesticides in migrant birds of 

the southwestern United 

States and Mex-

ico. Environmental Toxicology 

and Chemistry: An In-

ternational Journal, 16(1), 3-11. 

23. Nekaris, K. A. I., Handby, V., 

Campera, M., Birot, H., 

Hedger, K., Eaton, J., &Imron, 

M. A. (2020). Implementing 

and monitoring the use of 

artificial canopy bridges by 

mammals and birds in an 

Indonesian agroforestry 

environment. Diversity, 12(10), 

399. 

24. Ortega, C. P. (2012). Chapter 

2: Effects of noise pollution 

on birds: A brief review of 

our knowledge. Ornithological 

monographs, 74(1), 6-22. 

25. Provencher, J. F., Vermaire, J. 

C., Avery-Gomm, S., Braune, 

B. M., & Mallory, M. L. 

(2018). Garbage in guano? 

Microplastic debris found in 

faecal precursors of seabirds 

known to ingest 

plastics. Science of the Total 

Environment, 644, 1477-1484. 

26. Puasa, N. A., Zulkharnain, 

A., Verasoundarapandian, G., 

Wong, C. Y., Zahri, K. N. M., 

Merican, F.,Shaharuddin NA, 

Gomez-Fuentes C,& Ahmad, 

S. A. (2021). Effects of diesel, 

heavy metals and plastics 

pollution on penguins in 

Antarctica: A re-

view. Animals, 11(9), 2505. 

27. Richard, F. J., Gigauri, M., 

Bellini, G., Rojas, O., &Runde, 

A. (2021). Warning on nine 

pollutants and their effects on 

avian communities. Global 

Ecology and Conservation, 32, 

01898. 

28. Rutkowska, M., Płotka-

Wasylka, J., Lubinska-

Szczygeł, M., Różańska, A., 

Możejko-Ciesielska, J., 

&Namieśnik, J. (2018). Birds' 

feathers–suitable samples for 

determination of 

environmental pollut-

ants. TrAC Trends in Ana-

lytical Chemistry, 109, 97-115. 

29. Schweitzer, L., &Noblet, J. 

(2018). Water contamination 

and pollution. In Green 

38



               Sinduja et al.  Ba      Ba 

chemistry (pp. 261-290). El-

sevier. 

30. Sanderfoot, O. V & Holloway, 

T. (2017). Air pollution 

impacts on avian species via 

inhalation exposure and 

associated out-

comes. Environmental Research 

Letters, 12(8), 083002. 

31. Tesfahunegny, W. (2016). 

Impact of pesticides on birds 

from DDT to current fatality: 

A Literature Review. Journal 

of Zoology Studies, 3(2), 44-55. 

32. Tran, T. H., Steffen, J. E., 

Clancy, K. M., Bird, T., 

&Egilman, D. S. (2019). Talc, 

asbestos, and epidemiology: 

corporate influence and 

scientific incogni-

zance. Epidemiology (Cam-

bridge, Mass.), 30(6), 783. 

 

 

 

 

 

 

 

 

 

 

 

33. Wang, D., & Wang, P. (2016). 

Two birds with one stone: 

Two-factor authentication 

with security beyond 

conventional bound. IEEE 

transactions on dependable 

and secure computing, 15(4), 

708-722. 

34. Wei Zhang, W., & zhang Ma, 

J. (2011). Water birds as bio 

indicators of wetland heavy 

metal pollution. Procedia 

Environmental Sciences, 10, 

2769-2774. 

 

39


