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Abstract- Extinction, a natural phenomenon, has 

influenced Earth's life development for millions of 

years. Climate change, natural disasters, habitat 

changes, genetic inbreeding, and low reproductive 

rates can lead to species extinction. Evolution allows 

new species to develop by establishing new 

environments. Large-scale extinctions, like the 

Cretaceous dinosaur extinction, alter ecosystems and 

provide opportunities for new species. Human 

activities, such as deforestation and pollution, are 

increasing the rate of extinctions. 

Key Words: EXTINCTION, MASS EXTINCTION, 

HOLOCENE  

INTRODUCTION 

Extinction occurs when a species no longer exists. 

For millions of years, this natural phenomenon has 

influenced the development of life on Earth. Climate 

change, natural disasters, and changes to habitats 

can result in species becoming extinct, while genetic 

inbreeding and low reproductive rates can also cause 

populations to decrease. The process of evolution 

includes the inevitable occurrence of extinction. It 

enables new species to develop by establishing new 

environments and decreasing competition. 

Throughout the history of our planet, many large-

scale extinctions have occurred. One important 

example is the event at the end of the Cretaceous 

period that led to the extinction of the dinosaurs. 

Massive extinction events alter ecosystems, 

providing opportunities for new species to flourish. 

Extinctions caused by human activities are 

happening rapidly and are cause for concern. The 

habitats of many species are at risk due to 

deforestation, climate change, and pollution. 

According to ecologists, the rate of extinctions 

happening now is estimated to be 1,000 to 10,000 

times greater than the average rate in the past. To 

sum up, extinction occurs naturally but can also be 

caused by human actions. Having a grasp on how it 

works is essential for conservation efforts and 

preserving biodiversity. 

TYPES OF EXTINCTION 

According to area of extinction there are three types; 

Local, global, and widespread. 

Local extinction, known as extirpation, is the 

termination of a species (or any other taxon) in a 

chosen geographic area. The species exists 

elsewhere in the globe. Change in the ecology of the 

area can precede or follow up after the Local 

extinction. It has sometimes been followed by a 

replacement of the species taken from other 

locations. An example is, Cheetah in India is extinct 

but still exists in Africa.  

Local extinctions are in contrast with global 

extinctions. A species is globally extinct when it no 

longer lives anywhere on the planet. The last 

members of a species die because they cannot 

acquire the food, water, shelter, and/or space 

necessary to survive. Example is Dodo bird. By 

1681, the dodo was gone; by 1746, the Réunion 

solitaire; and by around 1790, the Rodrigues 

solitaire. In addition to being one of the most well-

known cases of extinction brought on by humans, 

the dodo is often used as a metaphor for 

technological obsolescence. 

Widespread extinction, on the other hand, of course 

involves more than one species. There is a 

significant and swift decline in Earth's biodiversity. 

A significant decline in the variety and quantity of 

multicellular creatures is indicative of such an 

occurrence. Widespread extinctions may give way to 

mass extinctions. 

Based upon the natural occurrence or anthropogenic 

activities, again extinctions could be classified as, 

Background, Mass, & Manmade extinction. 

Background Extinction is the continuous loss of 

individual species as a result of ecological or 

environmental variables such illness, habitat loss, 

climate change, or competitive disadvantage 

compared to other species. There is always an 

animal or plant going extinct because it is a natural 

process. One example of background extinction is 

one species of bird going extinct every 400 years, 

and it is natural. 

A sudden and extensive decline in Earth's 

biodiversity is known as a mass extinction event. A 
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significant decline in the variety and quantity of 

multicellular organisms, including plants, animals, 

bacteria, fungi, is indicative of such an occurrence. 

It happens when the rate of extinction rises in 

relation to both the rate of speciation and the 

background rate of extinction. There should be more 

than 50% loss of species for an event to be named a 

mass extinction. Till date there are 5 major mass 

extinctions, some of which had more than 70% of 

overall species removed from the face of earth. 

Dinosaurs went extinct due to one such event. 

Manmade extinctions of course as the name suggests 

are due to anthropogenic activities. Human beings 

have been ruling the planet for last few Millenia. 

Needless to say, when a species is dominating over 

other species of the planet, an obvious decline in 

species diversity due to competition, overharvesting, 

etc., happen. Dodo bird is an example of global 

extinction brought about by manmade reasons.   

EXTINCTION REASONS 

Extinction is a natural process and has a lot of 

reasons and sometimes due to manmade reasons 

accelerated, as it is happening in recent times. 

Environmental Changes: Some natural factors cause 

extinction as follows: 

CLIMATE CHANGES 

Even relatively small changes in climate have 

already caused widespread local extinctions. As our 

planet warms further, many species may struggle to 

adapt quickly enough to survive. Vulnerable 

rainforest species, in particular, face amplified risks 

due to deforestation and climate change, while dry-

climate species persist. At the heart of climate 

change lies the greenhouse effect—a natural 

phenomenon that’s both our planet’s best friend and 

foe. The greenhouse effect is like Earth’s warm 

blanket. It lets sunlight in but traps some of the heat 

that would otherwise escape back into space. 

Without it, the world would be a very cold, 

uninhabitable place. Since the mid-19th century, 

human activity has raised up the mercury levels, 

pushing the greenhouse effect in excess. The result 

is a currently warm and pre-apocalyptic planet! The 

following are the reasons of climate change. 

Natural Factors like Volcanic eruptions, changes in 

solar radiation, and even tectonic shifts have 

historically influenced our climate.  

Orbital Wiggles: Earth’s orbit isn’t static; it changes 

over long periods. These orbital variations can 

nudge our climate toward warmer or cooler phases. 

Solar Variability: The Sun, our celestial spotlight, 

isn’t always consistent, solar cycles come with 

varying energy output.  

Ocean Currents and Natural Cycles: Ocean currents, 

like the Gulf Stream, play role in climate changes. 

Natural cycles—think El Niño and La Niña—can 

temporarily change temperatures.  

GEOLOGICAL EVENTS 

Throughout Earth’s history, the stage has witnessed 

dramatic shifts—volcanic eruptions, asteroid 

impacts, and tectonic upheavals—that set the scene 

for mass extinctions. These cataclysmic events, 

often global in scale, reverberate through time, 

leaving their mark on the fossil record. Here, we 

explore the dynamics of natural extinction, its 

causes, and the evolutionary consequences. 

The Cambrian Explosion and Beyond the Cambrian 

Explosion, a pivotal moment around 541 million 

years ago, marked the sudden appearance of diverse 

multicellular life forms. Yet, alongside this burst of 

innovation, extinctions also occurred. The intricate 

dance of ecological niches and environmental 

changes led to the rise and fall of species during this 

dynamic period1. 

The Big Five Mass Extinctions Earth’s history is 

punctuated by five major mass extinctions, each 

etched into the geological record. These events bear 

names like the Permian-Triassic, the Cretaceous-

Paleogene, and the end-Ordovician. They reshaped 

ecosystems, extinguishing entire lineages. For 

instance: 

Permian-Triassic Extinction (The Great Dying): 

Approximately 252 million years ago, volcanic 

eruptions in Siberia spewed forth lava and noxious 

gases, triggering a cascade of environmental 

changes. Up to 96% of marine species vanished, 

leaving a desolate world behind. 

Cretaceous-Paleogene Extinction: Around 66 

million years ago, an asteroid impact near present-

day Mexico led to the demise of the dinosaurs. The 

skies darkened, ecosystems collapsed, and the age of 

reptiles waned. 

End-Ordovician Extinction: Roughly 443 million 

years ago, a cooling climate and falling sea levels 



© March 2024| IJIRT | Volume 10 Issue 10| ISSN: 2349-6002 
 

IJIRT 182332      INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2392 

disrupted marine ecosystems. Brachiopods, 

trilobites, and other ancient inhabitants suffered. 

These events reveal the intricate interplay between 

geological forces, climate shifts, and biological 

responses. Some species adapted, while others 

perished. 

Selectivity and Recovery Mass extinctions exhibit 

patterns of selectivity. Certain traits—respiratory 

and circulatory anatomy, for instance—correlate 

with susceptibility to metabolic stress from 

hypercapnia, anoxia, or climate warming. The fossil 

record reveals these nuances, painting a portrait of 

survival and vulnerability. Yet, amidst disaster, 

recovery also unfolds. New niches emerge, and 

resilient species fill them, shaping the evolutionary 

trajectory of life on Earth.  

HABITAT ALTERATIONS 

Habitat loss and fragmentation—like the delicate 

unravelling of a tapestry—have long been 

recognized as primary drivers of biodiversity decline 

and ecosystem degradation worldwide, finally 

leading to extinction.  

Reasons for Fragmentation. Three basic factors 

influence the ecological impact of habitat 

fragmentation, even if it ultimately results from 

habitat loss: 

 Loss of Habitat Area Directly:  Species and 

communities suffer when continuous habitat tracts 

are divided into smaller, geographically isolated 

bits.  Ecological dynamics change as patch size 

decreases, isolation increases, and edge area 

expansion occurs. 

 Modifications in Spatial Configuration:  

Ecosystems are impacted by changes in landscape 

structure, such as greater isolation between patches, 

which go beyond simple area loss.  Ecological 

islands are formed by isolated fragments that impact 

gene flow, species mobility, and community 

interactions. 

 Interactions between matrices and indirect effects:  

It is important to consider how habitat fragments 

interact with the matrix surrounding them.  

Resilience, resource availability, and population 

dynamics can all be impacted by spill over effects, 

which occur when species migrate between pieces 

and the matrix. 

Ecosystem, Community, and Population Reactions  

Fragmentation-mediated processes lead to 

generalizable responses at several levels since 

habitat loss alters the quantity and structure of 

habitat (e.g., patch size drop, patch isolation rise, 

and edge area increase).Population Dynamics: 

Smaller patches often harbour fewer individuals, 

leading to reduced genetic diversity and increased 

vulnerability to stochastic events. 

Community Composition: Species richness 

declines, and community structure becomes uneven. 

Some species thrive in edge habitats, while others 

struggle. 

Ecosystem Functioning: Fragmented landscapes 

alter nutrient cycling, pollination dynamics, and 

trophic interactions. Ecosystem services waver, 

affecting human well-being. 

Mitigating Threats Understanding these 

mechanisms is critical for conservation efforts. 

Strategies include: 

Corridor Creation: Establishing habitat corridors to 

reconnect fragmented patches, allowing species 

movement and gene flow. 

Matrix Management: Enhancing matrix quality 

(e.g., maintaining natural vegetation) to support 

species interactions beyond fragments. 

Preserving Core Areas: Protecting large, intact 

habitats as refuges for sensitive species. 

Evolutionary Factors: certain evolutionary factors 

may contribute to species vulnerability and in turn 

cause extinction. 

GENETIC INBREEDING 

The survival of a species is significantly impacted 

by inbreeding, which is defined as the mating of 

close relatives.  The factors behind inbreeding 

depression—the decline in survival and 

reproduction linked to inbreeding—are examined in 

this academic discussion.  We analyse the genetic 

components involved, focusing on the effect on 

fitness and elevated homozygosity  for deleterious 

alleles.  In sexually reproducing diploid species, 

especially those that naturally outbreed, inbreeding 

depression is almost universal.  We also look at how 

small, isolated populations always lose genetic 

diversity as a result of their isolation.  Reduced 

genetic variety makes it more difficult for threatened 

species to adjust to changing environmental 
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conditions and increases their risk of extinction.1. 

Inbreeding Depression and Fitness 

Inbreeding depression, a consequence of close kin 

mating, manifests as reduced survival and 

reproductive success. Its effects are nearly universal 

in sexually reproducing diploid organisms. Key 

points include: 

Increased Homozygosity: Inbred individuals exhibit 

increased homozygosity for deleterious alleles. 

Harmful recessive mutations accumulate, 

compromising fitness. 

Heterozygote Advantage: Genetic diversity 

(heterozygosity) usually confers advantages, but 

inbreeding erodes this diversity. Species that 

naturally outbreed suffer more pronounced effects. 

LOSS OF GENETIC DIVERSITY 

Isolated Populations: There is an unavoidable 

problem for small, isolated populations.  Isolation 

reduces their genetic variety, which restricts their 

ability to adapt to changes in their environment. 

Evolutionary Adaptation: The foundation of 

adaptive evolution is genetic diversity.  When 

diversity is lost, species become less hardy and the 

evolutionary toolbox is weakened. 

THREATENED SPECIES AND 

EVOLUTIONARY CONSTRAINTS 

Reduced Ability to Evolve: Threatened species often 

exhibit compromised ability to evolve. Factors 

include lower genetic diversity, reduced 

reproductive rates, and smaller effective population 

sizes. 

The Extinction Risk: The inexorable link between 

genetic diversity, adaptation, and extinction risk 

underscores the urgency of conservation efforts. 

POOR REPRODUCTION 

Reproductive fitness gradually declines over 

generations.  Stabilizing selection adjusts species to 

certain environments by working unrelentingly.  

Ironically, this adaptation may make a species 

extremely specialized and susceptible to changes in 

its surroundings.  These precisely calibrated species, 

which are frequently the pinnacle of evolutionary 

achievement, find themselves on the verge of 

extinction when their surroundings shift.  

Survival Techniques and Artefacts:  In order to 

survive, some species follow the vanishing 

paleoclimates in which they most likely originated.  

These natural "relics" endure as living fossils, traces 

of earlier times.  Even still, attritional reproductive 

decline is an unstoppable force.  There is now strong 

evidence that even major extinctions, those massive 

upheavals in Earth's history, are more often caused 

by slow environmental changes that reduce 

reproductive success than by abrupt apocalypses. 

DECLINING POPULATION NUMBERS 

The drop in population numbers of different species 

globally is alarming, and often marks as a starting 

point for mass extinctions. A Tragic Drop  The World 

Wildlife Fund’s (WWF) Living Planet Report 2022 

states that since 1970, monitored populations of 

vertebrates—from fish and amphibians to birds and 

mammals—have seen an average decline of an 

astounding 69%.  This alarming figure depicts a 

world in crisis, with ecosystems failing, habitats 

collapsing, and species in danger of going extinct. 

Human Impact: Human Activities since the 

Industrial Revolution, releasing copious amounts of 

greenhouse gases—like carbon dioxide (CO₂)—into 

the atmosphere. Burning fossil fuels for energy, 

deforestation, and industrial processes all contribute 

to acceleration of extinction rates, and can be 

influenced negatively by activities like  

DEFORESTATION 

Anthropogenic deforestation significantly affects 

ecosystem stability and biodiversity and is a major 

cause of species extinction.  Large areas of forests 

are being cut down for logging, urbanization, and 

agriculture, which disturbs habitats and results in the 

extinction of plants and animals that rely on these 

areas to survive.  About 80% of all terrestrial species 

on Earth live in forests, and when these forests are 

destroyed, their habitats become fragmented, which 

makes it more difficult for species to travel, breed, 

and obtain food.  Extinction rates are accelerated by 

habitat loss, invasive species invasion, and climate 

change. In addition to disrupting ecological balance, 

the loss of species diversity jeopardizes ecosystem 

services that are essential to human health, like 

pollination, water purification, and carbon 

sequestration.  Thus, stopping deforestation is 

essential to preserving biodiversity and preserving 

the integrity of the ecosystems in our world.  

POLLUTION 
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Human pollution drastically changes natural habitats 

and ecosystems, which is a major contributor in the 

extinction of species.  Pollutants like plastics, 

pesticides, heavy metals, and greenhouse gases are 

released into the environment as a result of industrial 

operations, agricultural practices, and urbanization.  

Wildlife may be poisoned by these pollutants, which 

could result in physiological stress, infertility, and 

death.  For example, hypoxic zones—where oxygen 

levels are too low to sustain the majority of marine 

life—can be created by water pollution from 

industrial waste and agricultural runoff, leading to 

enormous fish and other aquatic organism deaths. 

Climate change is a result of air pollution, especially 

from burning fossil fuels, which changes habitats 

and drives animals to migrate or adapt quickly, often 

beyond their capabilities.  Furthermore, 

contaminants have the ability to bioaccumulate in 

the food chain, affecting apex predators' long-term 

health.  Pollution's cumulative effects increase a 

species' susceptibility to other dangers, hastening its 

extinction and reducing biodiversity. Therefore, 

protecting species and conserving ecological 

integrity require addressing pollution. 

OVERHUNTING & OVERHARVESTING 

Human overhunting and overharvesting are major 

causes of species extinction, upsetting ecological 

equilibrium and reducing biodiversity.  Many 

species, including large mammals, birds, and marine 

life, have declined as a result of overhunting, which 

is fuelled by the demand for meat, fur, and other 

animal products.  For instance, whale populations 

have been severely depleted due to overexploitation 

for flesh and oil, putting certain species in danger of 

going extinct.  Likewise, over collection of marine 

and plant resources, including fish, lumber, and 

medicinal plants, depletes them more quickly than 

they can be naturally restored. Because the 

eradication of important species can have a domino 

effect on food webs and habitat structures, this 

unsustainable extraction not only endangers the 

targeted species but also has an impact on entire 

ecosystems.  Ecosystem services that are vital to 

preserving ecological health and human well-being, 

such pollination, seed distribution, and nutrient 

cycling, are compromised when species are lost as a 

result of overhunting and overharvesting.  

Therefore, to lessen the effects of overhunting and 

overharvesting and to protect biodiversity, 

sustainable practices and the enforcement of 

conservation regulations are essential. 

HABITAT DESTRUCTION 

One of the main causes of species extinction is 

human habitat damage, which has a negative 

influence on ecosystem function and biodiversity.  

Natural habitats are fragmented and lost as a result 

of activities like mining, urbanization, agriculture, 

and deforestation, which makes it harder for species 

to live and procreate.  Among the habitats most 

impacted are forests, grasslands, wetlands, and coral 

reefs.  Ecological relationships are disrupted, species 

are displaced, and genetic diversity is lost when 

these habitats are destroyed.  For example, the 

destruction of tropical rainforests for farming 

disturbs the complex biological networks that 

support these ecosystems in addition to removing 

habitat for innumerable species. Additionally, 

because animals are compelled to live closer to 

human settlements, habitat destruction frequently 

results in an increase in confrontations between 

humans and wildlife.  Numerous species are in 

danger of going extinct as a result of the cumulative 

consequences of habitat loss.  Therefore, 

maintaining biodiversity and making sure that 

ecosystems are resilient to changes in the 

environment depend on the preservation and 

restoration of natural habitats. 

IN A NUTSHELL … 

Norms of Reaction and Anthropogenic Extinction  

Knowing the norm of reaction—the variety of 

phenotypic responses to changing environmental 

conditions—becomes crucial as we face the looming 

anthropogenic-mediated global extinction disaster.  

Reproductive failure highlights a species' fragility, 

whether it takes the form of reduced fecundity or 

embryonic abortion.  The fate of life on our planet is 

shaped by the cumulative toll on reproductive fitness 

rather than just the dramatic events. 

EVOLUTION VS EXTINCTION 

Because they influence the diversity and adaptability 

of life on Earth, extinctions are essential to evolution 

and natural selection.  Ecological niches are left 

empty when species become extinct, allowing other 

species to develop and occupy them.  When a single 

ancestral species splits into several new species, 

each of which is suited to a distinct environment or 

way of life, this process might result in adaptive 

radiation.  For instance, mammals were able to 

diversify and take control of terrestrial environments 

when the dinosaurs were extinct around 66 million 
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years ago.  In a similar way, modern fish and marine 

mammals emerged as a result of the extinction of 

huge marine reptiles. Additionally, extinctions serve 

as a mechanism for natural selection, whereby 

species with desirable features survive and procreate 

while those incapable of adapting to shifting 

environmental conditions or competition are 

removed.  This dynamic process contributes to the 

constantly shifting fabric of biodiversity on our 

planet by propelling the emergence of new species 

and the ongoing adaptation of living forms to their 

surroundings. 

EXTINCTION MAKING WAY FOR 

EVOLUTION: 

Evolutionary Dynamics: Extinction is an integral 

part of the evolutionary process. It allows for the 

emergence of new species by creating ecological 

niches and reducing competition. 

Adaptive Radiation: When a species goes extinct, it 

opens up opportunities for related species to 

diversify and occupy vacant ecological roles. 

Selective Pressure: Extinction acts as a selective 

pressure, favouring adaptations that enhance 

survival and reproduction. 

MASS EXTINCTIONS 

Mass extinctions are important occurrences in 

Earth's history where a sizable portion of species 

from different taxa become extinct in a 

comparatively brief amount of geological time.  

These occurrences have had a significant impact on 

biodiversity and evolution.  Five significant mass 

extinctions have occurred, each brought on by a 

confluence of circumstances.  For example, 

enormous volcanic eruptions in Siberia are thought 

to have caused the Permian-Triassic extinction, 

which occurred around 252 million years ago and 

resulted in severe climatic change, ocean 

acidification, and anoxia.  The dinosaurs and many 

other species were wiped out during the Cretaceous-

Paleogene extinction, which occurred around 66 

million years ago and is generally thought to have 

been caused by a combination of volcanic activity 

and a major asteroid impact. Rapid changes in the 

climate, rising sea levels, and the spread of exotic 

species are other factors contributing to mass 

extinctions.  By resetting the evolutionary clock, 

these occurrences illustrate how dynamic and 

intertwined life is on Earth and enable the formation 

of new species and ecosystems.  Knowledge of the 

origins and effects of previous mass extinctions can 

help guide conservation efforts and offer important 

insights into the current biodiversity crisis.  

Ecosystems are altered by mass extinctions, which 

makes room for new species to flourish. 

CURRENT EXTINCTIONS 

Extinction is a continuous process just like 

evolution. Just as this article is being written  many 

species are    going extinct by the minute. Currently 

there are different types of extinction going on 

around us. 

LOCAL EXTINCTION 

As the author belongs to the state of West Bengal in 

India, the local extinction studies were taken into 

consideration belongs to the state. In the past decade, 

West Bengal has seen several species become 

endangered or extinct. Approximately 350 species 

native to the region are currently listed on the 

International Union for Conservation of Nature 

(IUCN) Red List, including several flagship species 

such as the Bengal tiger (Panthera tigris tigris), 

Asian elephant (Elephas maximus), and one-horned 

rhinoceros (Rhinoceros unicornis), all of which are 

classified as endangered. The gaur (Bos gaurus) is 

listed as vulnerable. Furthermore, the region has 

experienced the local extinction of 40 avian species 

and 19 ichthyofaunal species. These biodiversity 

losses are predominantly attributed to anthropogenic 

factors, including habitat destruction, environmental 

pollution, climate change, and unsustainable 

exploitation of natural resources. 

GLOBAL EXTINCTION 

Over the past decade, numerous species have 

undergone unexpected extinction at a global scale, 

predominantly as a consequence of anthropogenic 

pressures and environmental alterations. Prominent 

instances include the Bramble Cay melomys 

(Melomys rubicola), a small rodent endemic to 

Australia, which was declared extinct in 2016, 

primarily due to habitat inundation resulting from 

sea-level rise. Similarly, the Christmas Island forest 

skink (Emoia nativitatis) was last observed in 2014 

and subsequently declared extinct, with habitat 

degradation and the introduction of invasive species 

identified as the principal drivers. The Western black 

rhinoceros (Diceros bicornis longipes) was officially 

declared extinct in 2011, predominantly due to 

unsustainable poaching pressures. These extinction 

events underscore the critical necessity for 
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immediate and effective conservation strategies 

aimed at safeguarding threatened species and 

preserving ecological integrity. 

BACKGROUND EXTINCTION 

Quantifying natural extinctions over the past century 

presents significant challenges, largely due to the 

intricate interactions between natural processes and 

anthropogenic influences. Nevertheless, natural 

extinctions are generally understood to occur at a 

background rate, estimated at approximately 1 to 5 

species per year across all taxonomic groups, based 

on paleontological evidence and models of 

evolutionary dynamics. Species with inherently 

small population sizes or highly specialized 

ecological requirements are particularly susceptible 

to natural extinction, especially when faced with 

gradual environmental changes to which they cannot 

adapt. It is, however, well-documented that the 

current rate of species extinction greatly exceeds this 

background rate, predominantly driven by 

anthropogenic factors such as habitat degradation, 

pollution, climate change, and overexploitation. 

Post-17th century, the ability to accurately quantify 

extinction events has been hindered by limited 

historical biodiversity data and inconsistent 

documentation practices. 

MASS EXTINCTION 

The ongoing biodiversity crisis, frequently termed 

the sixth mass extinction, is distinguished by an 

accelerated and historically unprecedented rate of 

species loss, primarily attributable to anthropogenic 

activities. Contemporary assessments indicate that 

global populations of vertebrates—including 

mammals, birds, fish, amphibians, and reptiles—

have declined by an average of 69% since 1970. This 

precipitous decline is largely driven by habitat 

destruction, climate change, environmental 

pollution, overexploitation of natural resources, and 

the proliferation of invasive species. Notable 

examples include the Amazon pink river dolphin 

(Inia geoffrensis), which experienced a population 

reduction of approximately 65% between 1994 and 

2016, and the eastern lowland gorilla (Gorilla 

beringei graueri), whose numbers declined by an 

estimated 80% over the period from 1994 to 2019. 

These data underscore the profound impact of 

human-induced pressures on global biodiversity and 

highlight the urgent necessity for integrated and 

sustained conservation interventions aimed at 

curbing further biodiversity loss and maintaining the 

ecological processes vital to planetary health. 

ANTHROPOCENE EXTINCTION 

The Anthropocene Extinction, widely regarded as 

the sixth mass extinction, denotes the current epoch 

characterized by an accelerated and unprecedented 

rate of biodiversity loss primarily driven by 

anthropogenic factors. Unlike previous extinction 

events caused by geological or astronomical 

phenomena, the current biotic crisis is attributed to 

large-scale habitat destruction, climate change, 

pollution, overexploitation of species, and the 

introduction of invasive organisms. Extinction rates 

are now estimated to be 100 to 1,000 times higher 

than the natural background rate, with vertebrate 

populations declining by an average of 69% since 

1970. This decline affects terrestrial, freshwater, and 

marine ecosystems alike, disrupting ecological 

networks and reducing ecosystem resilience. The 

far-reaching consequences of this biodiversity 

collapse underscore the urgent need for integrated 

conservation strategies and transformative socio-

economic policies to safeguard ecological integrity 

and ensure long-term sustainability. 

DISCUSSION 

Extinction, a scientific fact recognized two centuries 

ago, has long intrigued scholars. However, 

prevailing theories have predominantly focused on 

the “causes” of extinction, neglecting critical aspects 

related to “effect” and “mechanism.” To address this 

gap, a novel paradigm emerges—one that transcends 

individual events and embraces the multi-

generational attrition of reproductive fitness.  

Evolution and extinction are integral components of 

the dynamic processes that shape biodiversity on 

Earth. Evolution, driven by mechanisms such as 

natural selection, genetic drift, and speciation, 

facilitates the diversification of life forms over 

geological time scales. Conversely, extinction—the 

complete loss of a species—acts as a counterbalance 

to speciation, removing lineages that can no longer 

adapt to changing environments or compete 

successfully within ecosystems. While both 

processes are natural and ongoing, they are 

punctuated by episodic mass extinction events that 

significantly alter the trajectory of life on Earth. 

Historically, five major mass extinctions have 

occurred during the Phanerozoic Eon, each defined 

by the abrupt and widespread loss of a substantial 
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proportion of Earth’s species. These include the 

End-Ordovician, Late Devonian, End-Permian, 

End-Triassic, and Cretaceous-Paleogene (K–Pg) 

extinctions. Each event was triggered by distinct 

catastrophic environmental changes, such as 

volcanic activity, rapid climate shifts, ocean anoxia, 

or asteroid impact. Mass extinctions not only caused 

significant reductions in biodiversity but also reset 

ecological baselines, often followed by adaptive 

radiations that led to the emergence of new dominant 

taxa. 

The Anthropocene extinction further is its 

multidimensional impact—not only on species 

richness but also on genetic diversity, population 

viability, and ecosystem functionality. Unlike 

sudden cataclysmic events of the past, the 

Anthropocene extinction is unfolding over decades 

to centuries, yet its effects are no less severe. Many 

species face extinction before they are even formally 

described, particularly in biodiverse tropical 

regions. This crisis also challenges the evolutionary 

potential of species by fragmenting populations and 

reducing adaptive genetic variation, thereby 

undermining resilience to future environmental 

changes. 

Understanding the interplay between evolution and 

extinction, especially in the context of mass 

extinction events, is essential for developing 

conservation strategies aimed at preserving 

biodiversity and ecosystem integrity. The current 

trajectory underscores the need for urgent, 

interdisciplinary approaches to mitigate human 

impacts, foster habitat restoration, and integrate 

evolutionary principles into conservation planning. 

Failure to act may not only result in irreversible 

biodiversity loss but also compromise the ecological 

foundations critical for human survival. 

SUMMARY 

In summary, extinction represents both a natural 

evolutionary process and a phenomenon 

increasingly accelerated by anthropogenic 

influences. While species have naturally gone 

extinct throughout Earth’s history due to factors 

such as climatic shifts, geological events, and 

ecological competition, the current rate and scale of 

extinction are predominantly driven by human 

activities, including habitat destruction, climate 

change, pollution, overexploitation, and the spread 

of invasive species. Recognizing and understanding 

the multifaceted dynamics of extinction—both 

natural and human-induced—is essential for 

informing effective conservation strategies. Such 

understanding enables the identification of at-risk 

species and ecosystems, the mitigation of extinction 

drivers, and the preservation of biodiversity, which 

is vital for ecosystem functioning, resilience, and the 

overall health of the planet. As biodiversity 

underpins critical ecosystem services upon which 

human societies depend, addressing the extinction 

crisis is not only a matter of ecological concern but 

also of socioeconomic and ethical responsibility. 
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