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ABSTRACT

The Amazon Rainforest is one of the most biodiverse biomes on Earth. Yet, deforestation for agriculture and
logging have become increasingly common. Global temperatures have also been registering a rapid increase.
Both these factors have influenced the behavior and evolutionary path of the Amazon fauna. Having a high
dispersal ability has proven to be crucial if human activity continues to impact the environment. Yet, many
species will be unable to disperse at the same rate as climate change. Deforestation has not only influenced
dispersal ability rates, but it has also impacted the weather of the region. Precipitation reduction has
resulted in the decrease of animal population, and consequently the genetic variety that allows for a more
likely evolution success. The general neglect shown by governments responsible for the research and
preservation of the Amazon basin has further emphasized the continuous destruction of the environment.
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INTRODUCTION

The Amazon Rainforest in South America is considered one of the most biodiverse biomes in the world, with one
in ten known species being found there. The rainforest covers around 6.7 million square kilometers, distributed
throughout eight countries: Brazil, Bolivia, Peru, Ecuador, Colombia, Venezuela, Guyana, and Suriname, in
addition toFrench Guiana (WWF, 2022).Its importance to Earth’s climate is unquestionable, with 120 to 350 tons of
carbon dioxide (CO,) being stored per hectare in the Amazon basin (Imazon, 2013). Although it is known for its
rich biodiversity and benefits to global climate, governments and other institutions from the region do not view the
conservation of this biome as a priority. In the past 50 years, 17% of the forest has been destroyed (WWF, 2022).
From January to September 2022, 9,000 square kilometers have been deforested. This has been the highest
deforestation level registered in the past 15 years (Imazon, 2022). The main causes are logging, and agriculture and
its consequences include forest fragmentation (Elias, 2014; Hagen et al., 2012).The rapid increase of the Amazon’s
deforestation has resulted in it releasing more CO, than it is able to absorb in 2021 (de Alencar, 2021). In addition
to contributing to climate change, these human activities have been causing irreversible damage to the fauna of
Amazonia. Still, little research has been done to understand the impacts that climate change and deforestation have
had on the behavior and evolution of Amazon species (Buchholz et al., 2019). This paper focuses on analyzing the
consequences of human activity on the biodiversity of the Amazon basin. More specifically, the effects of global
warming and deforestation on the fauna of the Brazilian Amazon Rainforest and if the animals will be able to
survive anthropogenic climate change.

Climate Change

The consequences of global warming will have lasting effects in the Amazon rainforest, as they set the path for the
future of its biodiversity (Siepielski et al., 2017). Climate changes in the biome are likely to cause the extinction of
species from the forest, many of which are endemic to the Amazon basin. This “climate-driven selection”
(Siepielski et al., 2017) is the result of rising temperatures which have been affecting the vegetation of the area,
causing a series of changes in the biome such as decrease of food sources and habitat loss (International Fund for
Animal Welfare, 2022). If species do not have a high dispersal ability, nor are they able to acclimate to the
environment’s new conditions (both of which are highly probable), then their population will decrease (Sales et al.,
2020). To keep up with climate changes, the species would have to be able to migrate at a faster pace than these
changes, also due to deforestation, which does not allow animals to move through large areas of forest. The land is
occupied for agricultural purposes, for instance, thus making climate-driven migration much more challenging and
unnatural (Sales et al., 2020). If the species is unable to move to separate locations due to deforestation, they will
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have to remain in the same forest space and suffer from habitat loss as well. Species distribution in the rainforest
will therefore be reduced (Sales et al., 2020).

A dispersal simulation published in 2020 of primates found in the Amazon basin, shows that the biotic velocity for
multiple species used in this simulation is much higher than their maximum dispersal ability, in some cases being
almost ten times as fast (Sales et al., 2020). This demonstrates species inability to quickly adapt to the fast-changing
environment caused by human activities, a problem that is affecting animals at a global scale and will result in fast
decline in populations of the Amazonian fauna (Sales et al., 2020). The simulation also showed that 67 (82%) of the
82 species used in the conducted scenarios are expected to be subjected to temperatures that surpass the maximum
temperature of the current ecosystem they live in. The rise in heatwave regularity and extent is predicted to cause
the highest effect on animal behavior (Buchholz et al., 2019). With large-scale deforestation and degradation, as
well as global warming, the likelihood for recovery of biodiversity will be minimal and the fauna of the Amazon
Forest will slowly become extinct.

Effect of Deforestation on Precipitation

The destruction of habitat, water sources, food sources, and several other impacts of forest fragmentation and
degradation has increased to the point where the Amazon’s biodiversity is at critical risk. Deforestation is the main
influencing factor for the reduction of precipitation in the Amazon basin (Feeley et. al., 2020). As a result, species
from the area will have a reduction in population, as many of them are water demanding (Buchholz et al., 2019).
Consequently, the chances for their adaptation to new climates and changing environments may further decrease
due to the lower genetic variety (Bemmels & Anderson, 2019). This is also a consequence of poaching and
deforestation for agricultural purposes which continue to reduce the population of most Amazonian species directly
and indirectly, including the already endangered ones. Although some studies show that characteristics that evolved
for different purposes other than climate change survival may prove to be effective to reduce the impact of global
warming on species from other biomes, it is unlikely to be enough to save most of the Amazon’s fauna (Buchholz
et al., 2019). It has been observed in research conducted for different climate conditions that climate oscillation has
altered natural selection and globally determined the evolution of species (Siepielski et al., 2017).

CONCLUSION

This research shows how climate change and deforestation of the Amazon Rainforest has affected animal behavior
of the basin, and how it will change the evolutionary path of its fauna, consequently its biodiversity. Although some
information is available, there has been little behavioral research on the effects of climate change and the
consequences to the biodiversity of the Amazon basin. Lack of funding from the governments responsible for the
preservation and research of the Amazon Rainforest, especially Brazil, further emphasize the neglect and ignorance
shown by these countries in relation to the preservation of our world (Sales et al., 2020). The tipping point of this
biome will occur when global temperatures rise 4 degrees Celsiusabove pre-industrial revolution temperatures or
when deforestation of 40% of the Amazon rainforest is reached (Nobre et al., 2016). Yet, humans continue to
interfere with nature and cause damage that may determine the future of thousands of species. Drastic measures
must be taken by governments to continue to attempt the reduction of greenhouse gas emissions. Amazonian
countries must reduce deforestation to preserve the biodiversity found in the Amazon Rainforest.

REFERENCES

[1]. About the Amazon. WWEF. (n.d.). Retrieved November 12, 2022, from
https://wwf.panda.org/discover/knowledge_hub/where_we_work/amazon/about_the_amazon/

[2]. Bemmels, J. B., &mp; Anderson, J. T. (2019). Climate change shifts natural selection and the adaptive
potential of the perennial forbboecherastrictain the Rocky Mountains. Evolution, 73(11), 2247-2262.
https://doi.org/10.1111/ev0.13854

[3]. Buchholz, R., Banusiewicz, J. D., Burgess, S., Crocker-Buta, S., Eveland, L., &mp; Fuller, L. (2019).
Behavioural Research Priorities for the study of animal response to climate change. Animal Behaviour, 150,
127-137. https://doi.org/10.1016/j.anbehav.2019.02.005 de Alencar, B. (2021, July 14).

[4]. Floresta Amazdnicajdemitemaisgascarbdnico do que absorve, ApontaEstudo. G1. Retrieved November 8,
2022, from https://g1l.globo.com/natureza/noticia/2021/07/14/floresta-amazonica-ja-emite-mais-gas-
carbonico-do-absorve-aponta-estudo.ghtml

[5]. DesmatamentoAcumuladoatéSetembroPassa dos 9 mil km2 em 2022, Pior Marca em 15 anos. Imazon.
(2022, October 18). Retrieved November 9, 2022, from https://imazon.org.br/imprensa/desmatamento-
acumulado-ate-setembro-passa-dos-9-mil-km%C2%B2-em-2022-pior-marca-em-15-anos/

[6]. Elias, S. A. (2014). Rise of human influence on the world's biota. Reference Module in Earth Systems and
Environmental Sciences. https://doi.org/10.1016/b978-0-12-409548-9.09144-2

[7]. Feeley, K.J., Bravo-Avila, C., Fadrique, B. et al. Climate-driven changes in the composition of New World
plant communities. Nat. Clim. Chang. 10, 965-970 (2020). https://doi.org/10.1038/s41558-020-0873-2

Page | 415



[9].

[10].

[11].

[12].

[13].

International Journal of Enhanced Research in Educational Development (IJERED)
ISSN: 2320-8708, Vol. 10 Issue 6, Nov-Dec, 2022, Impact Factor: 7.326

Google+Greenpeace+ImazonCriamPrograma de Celular Para Vocédenunciar O Desmatamento. Imazon.
(2013, August 1). Retrieved November 13, 2022, from
https://imazon.org.br/imprensa/googlegreenpeaceimazon-criam-programa-de-celular-para-voce-denunciar-o-
desmatamento/

Hagen, M., Kissling, W. D., Rasmussen, C., De Aguiar, M. A. M., Brown, L. E., Carstensen, D. W., Alves-
Dos-Santos, 1., Dupont, Y. L., Edwards, F. K., Genini, J., Guimaraes, P. R., Jenkins, G. B., Jordano, P.,
Kaiser-Bunbury, C. N., Ledger, M. E., Maia, K. P., Marquitti, F. M., Mclaughlin, O., Morellato, L. P., ...
Olesen, J. M. (2012). Biodiversity, species interactions and ecological networks in a fragmented world.
Advances in Ecological Research, 89-210. https://doi.org/10.1016/b978-0-12-396992-7.00002-2

Nobre, C. A., Sampaio, G., Borma, L. S., Castilla-Rubio, J. C., Silva, J. S., &amp; Cardoso, M. (2016).
Land-use and climate change risks in the Amazon and the need of a novel Sustainable Development
Paradigm. Proceedings of the National Academy of Sciences, 113(39), 10759-10768.
https://doi.org/10.1073/pnas.1605516113

Sales, L., Ribeiro, B. R., Chapman, C. A., &amp; Loyola, R. (2020). Multiple dimensions of climate change
on the distribution of Amazon Primates. Perspectives in Ecology and Conservation, 18(2), 83-90.
https://doi.org/10.1016/j.pecon.2020.03.001

Siepielski, A., Morrissey, M., Buoro, M., Carlson, S., Caruso, C., Clegg, S., Coulson, T., DiBattista, J.,
Gotanda, K., Francis, C., Hereford, J., Kingsolver, J., Augustine, K., Kruuk, L., Martin, R., Sheldon, B.,
Sletvold, N., Svensson, E., Wade, M., &amp; MacColl, A. (2017). Precipitation drives global variation in
natural selection. Science, 355(6328), 959-962. https://doi.org/10.1126/science.aag2773

The impact of climate change on our planet's animals. IFAW. (2022, February 28). Retrieved November 5,
2022, from https://www.ifaw.org/journal/impact-climate-change-animals

Page | 416



