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CHARLES DARWIN’S: THEORY OF
EVOLUTION

- Manjusha Ingawale

Introduction

During the early modern period, European exploration, colonial
expansion, and empire building brought an extraordinary diversity of
plant and animal specimens to scientific centers across Europe.
Botanical gardens, natural history museums, and zoological collections
became hubs of systematic study. Naturalists were no longer limited to
local species; they could now compare organisms from different
continents and climates. This unprecedented access to global
biodiversity stimulated new scientific questions about the origin,
distribution, and relationships among species. Beginning in the
eighteenth century, scholars also turned their attention to fossils. Careful
examination of fossilized remains revealed organisms that were clearly
different from any living species. By the early nineteenth century, it
became evident that entire groups of plants and animals had existed in
the past but had disappeared from Earth. Furthermore, the organisms
found in particular geological strata often differed significantly from
modern forms. This discovery suggested that life on Earth had changed
over time. These findings posed a serious challenge to the long-standing
belief in special creation, the idea that species were independently
created in their present, fixed forms and remained unchanged. For
centuries, this view had dominated both religious doctrine and scientific
thought. Nature was considered stable and harmonious, reflecting a
deliberate design. However, accumulating evidence from geology,
paleontology, and comparative biology increasingly contradicted the
notion of fixed species. Scientists began to suspect that species might not
be permanent but could transform gradually across generations. The
most influential and comprehensive explanation for this transformation
was proposed by Charles Darwin.

Darwin introduced the theory of evolution through natural
selection, arguing that species change over time through a natural
process. According to this theory, individuals within a population vary in
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their characteristics. Those possessing traits better suited to their
environment are more likely to survive and reproduce, passing these
advantageous traits to the next generation. Over long periods, this
process results in adaptation, diversification, and the formation of new
species.

Historical Background

The formulation of Darwin’s theory of evolution was not a
sudden insight but the result of years of careful observation, reflection,
and engagement with the scientific ideas of his time. The nineteenth
century was a period of rapid scientific advancement. Geologists were
uncovering evidence that Earth was far older than previously believed,
and naturalists were cataloguing an astonishing diversity of life from
across the globe. Within this intellectual environment, the foundations
of evolutionary thought were gradually taking shape. A defining moment
in Darwin’s intellectual journey was his voyage aboard the HMS Beagle
from 1831 to 1836. As a young naturalist, Darwin traveled extensively
through South America, observing its forests, plains, mountains, and
coastlines. He collected fossils of extinct mammals and noticed that they
resembled living species found in the same regions. This geographical
continuity suggested a historical connection between past and present
life forms.

The Galdpagos Islands proved especially significant. There,
Darwin observed that species varied subtly from island to island.
Tortoises from different islands had differently shaped shells, and
finches possessed distinct beak forms adapted to specific diets. Although
these birds were clearly related, their variations appeared to be shaped
by the unique environmental conditions of each island. These
observations challenged the belief that species were fixed and
unchanging. Instead, they suggested that species might adapt and
diverge over time. Darwin’s ideas were also influenced by earlier
thinkers whose work reshaped scientific understanding:

e Jean-Baptiste Lamarck had proposed that species change over time.
Although his mechanism of inheritance through the use and disuse
of organs was later rejected, his emphasis on transformation
encouraged scientists to question the immutability of species.
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e Charles Lyell, in his influential geological writings, argued that
Earth’s features were shaped by slow, continuous processes
operating over immense spans of time. This concept of “deep time”
provided the necessary temporal framework for gradual biological
change. Without vast periods of time, evolution would not be
possible.

e Thomas Malthus wrote about population growth and the inevitable
competition for limited resources. He observed that populations
tend to grow faster than the supply of food and space, leading to
struggle and competition. This idea profoundly influenced
Darwin’s thinking, helping him recognize that competition could
serve as a natural mechanism driving change.

Bringing together his observations and these intellectual
influences, Darwin published his work in 1859, On the Origin of Species.
In this book, he carefully constructed a logical argument supported by
extensive evidence.

Darwin’s Argument in On the Origin of Species

Variation Under Domestication: Darwin began his book with familiar
examples from artificial selection. He described how breeders of
pigeons, dogs, cattle, and other domestic animals deliberately select
individuals with desirable traits. Within any population, there exists
considerable natural variation. Some pigeons have slightly larger bodies,
some dogs have sharper senses, and some cows produce more milk. By
selecting specific individuals for reproduction, breeders gradually
enhance particular traits. Over many generations, small differences
accumulate, producing varieties that can differ dramatically from their
ancestral forms. Through these examples, Darwin demonstrated two
important principles: first, variation exists naturally within populations;
second, selection acting upon that variation can lead to significant
change.

Variation in Nature and the Problem of Species: Darwin then
extended this reasoning to wild organisms. He argued that variation is
not limited to domesticated species but is universal in nature. However,
unlike artificial selection, no human breeder directs these changes.
Instead, environmental conditions determine which variations are
favourable. Darwin also questioned the rigid classification of species. He
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observed that distinguishing between species and varieties is often
difficult. Some organisms appear intermediate, blurring clear
boundaries. He suggested that well-marked varieties could be viewed as
“incipient species,” meaning species in the process of formation. This
idea challenged the traditional belief that species were fixed and
separately created.
The Struggle for Existence: One of Darwin’s most revolutionary
contributions was the concept of the “struggle for existence.” Influenced
by Malthus, he argued that all organisms produce more offspring than
can possibly survive. Resources such as food, water, shelter, and mates
are limited. As a result, individuals must compete for survival. This
struggle is not always dramatic or violent. It may involve subtle
competition plants competing for sunlight, animals competing for
nesting space, or organisms struggling to withstand environmental
stresses such as drought or cold. Nevertheless, the consequence is clear:
not all individuals survive to reproduce. This idea directly contradicted
the prevailing doctrine of natural theology, which portrayed nature as
harmonious and perfectly balanced. Instead, Darwin described nature as
dynamic and competitive. In later editions of his book, he incorporated
the phrase “survival of the fittest,” originally introduced by Herbert
Spencer, to summarize this process.
Natural Selection (The Core Mechanism): In the fourth chapter,
Darwin presented the central mechanism of his theory natural selection.
He explained it through a series of logical steps:
¢ Individuals within a species vary naturally.
e Some variations provide even slight advantages in particular
environments.
e Because of the struggle for existence, individuals possessing
advantageous traits are more likely to survive and reproduce.
e These favourable traits are passed to offspring.
e Over vast periods of time, the accumulation of small,
advantageous changes transforms populations.

Darwin compared natural selection to artificial selection,
describing it as “unconscious selection.” Unlike a breeder, nature does
not intentionally choose traits. Rather, environmental conditions
determine which individuals succeed. Those better adapted leave more
offspring, gradually shaping the characteristics of the population.
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Core Principles of Darwin’s Theory

Darwin’s theory of evolution by natural selection is built upon a
set of interconnected principles that explain how species change over
time. These principles describe a natural process that operates
continuously in populations, gradually shaping the characteristics of
organisms across generations.
1. Variation: One of Darwin’s most important observations was that
individuals within any species are not identical. Even among closely
related individuals such as siblings there are noticeable differences in
size, colour, shape, strength, behaviour, and many other traits. In a
population of deer, some may run slightly faster; in a group of birds,
some may have marginally stronger beaks; in a field of plants, some may
tolerate drought better than others. These differences, known as natural
variations, are crucial because they provide the raw material for
evolution. Many of these variations are heritable, meaning they can be
passed from parents to offspring. Although Darwin did not know about
genes or DNA, he clearly understood that inheritance plays a key role in
shaping future generations. Without variation, all individuals would be
identical, and no evolutionary change could occur.
2. Overproduction: Darwin also recognized that organisms tend to
produce more offspring than can possibly survive. A single plant may
produce thousands of seeds, fish lay hundreds of eggs, and mammals
produce multiple young during their lifetimes. If every offspring
survived and reproduced, populations would grow rapidly beyond the
capacity of the environment to support them. However, nature does not
allow unlimited growth. Resources such as food, water, shelter, and
space are finite. Environmental factors such as predators, disease,
climate, and natural disasters further limit survival. As a result, only a
fraction of the offspring born in each generation survive to adulthood.
Overproduction therefore creates a natural imbalance between
population growth and available resources. This imbalance sets the
stage for competition.
3. Struggle for Survival: Because more individuals are produced than
can survive, there is an inevitable struggle for existence. This struggle
may take different forms. Members of the same species compete for food,
territory, and mates. Different species may compete for similar
resources. Organisms must also struggle against environmental
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challenges such as drought, extreme temperatures, and disease. This
struggle is not always dramatic or violent. Often, it is subtle and
continuous. A plant competing for sunlight may grow slightly taller than
its neighbours. A predator that can run slightly faster may capture more
prey. Even small advantages can determine which individuals survive
and which do not.

4. Natural Selection: Natural selection is the mechanism that arises
from variation and the struggle for existence. Individuals possessing
traits that provide even a slight advantage in a particular environment
are more likely to survive, reproduce, and pass those traits to their
offspring. Over time, favourable traits become more common in the
population because the individuals carrying them leave more
descendants. Conversely, traits that reduce survival or reproductive
success become less common. This process gradually modifies the
population. Natural selection does not operate with intention or
purpose. Itis not guided by foresight. Rather, it is the automatic outcome
of differential survival and reproduction under specific environmental
conditions. What is “fit” in one environment may not be advantageous in
another. Thus, natural selection continuously shapes organisms in
response to changing surroundings.

5. Descent with Modification: Over long periods of time, the
accumulation of small, favourable variations can lead to significant
changes. Populations may gradually diverge from their ancestral forms,
eventually becoming so different that they constitute new species. This
process is known as descent with modification. Darwin used the
metaphor of a branching tree to describe the history of life. All species
arise from earlier forms, and all living organisms ultimately share
common ancestors. The diversity of life on Earth is therefore the result
of gradual modification across millions of years.

Evidence Supporting Evolution

Since Darwin first proposed his theory, multiple independent
lines of evidence have confirmed and strengthened evolutionary biology.
These lines of evidence come from diverse scientific disciplines and
together form a coherent and consistent picture.
1. Fossil Record: Fossils preserved in sedimentary rock layers provide
a historical record of past life. By studying fossils in different geological
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strata, scientists can trace changes in organisms over time. The fossil
record shows that many species that once existed are now extinct and
that new forms have appeared gradually. Transitional fossils
demonstrate intermediate characteristics between major groups,
revealing evolutionary connections. The chronological sequence of
fossils strongly supports the idea that life has changed progressively
over millions of years.

2. Comparative Anatomy: The comparison of anatomical structures
among different species reveals deep similarities beneath surface
differences. For example, the forelimbs of humans, whales, bats, and
horses have the same underlying bone structure, even though they
perform different functions such as grasping, swimming, flying, or
running. These homologous structures indicate that these species share
a common ancestor. The similarities cannot be explained by chance;
rather, they reflect inherited structural patterns modified for different
uses.

3. Embryology: Early stages of embryonic development often reveal
striking similarities among different species. Vertebrate embryos, for
example, share common features such as pharyngeal arches and similar
body plans in early development. These similarities suggest that diverse
organisms share evolutionary origins. As development proceeds,
species-specific traits emerge, but the early resemblance points to
common ancestry.

4. Biogeography: The geographical distribution of species provides
powerful evidence for evolution. Island species often resemble those of
the nearest mainland but show unique adaptations to local conditions.
For example, closely related species may occupy different islands yet
display variations suited to each island’s environment. Such patterns are
consistent with species diverging from common ancestors after
becoming geographically isolated. Biogeography demonstrates how
environmental factors and isolation contribute to evolutionary change.
5. Molecular Biology: Modern advances in genetics and molecular
biology have provided some of the strongest evidence for evolution. DNA
analysis reveals remarkable similarities in the genetic codes of different
species. The closer two species are evolutionarily, the more similar their
DNA sequences tend to be. For example, humans share a high percentage
of their DNA with other mammals. Molecular comparisons allow
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scientists to reconstruct evolutionary relationships with great precision,
confirming the principle of common descent proposed by Darwin.

Criticisms and Limitations

When Charles Darwin first introduced his theory of evolution by
natural selection in On the Origin of Species, it sparked intense debate
and controversy. Many religious groups strongly opposed the theory
because it challenged the traditional belief that all species were
individually created in their present form. The concept of special
creation, rooted in long-standing theological interpretations, was deeply
embedded in society. Darwin’s proposal that species evolved gradually
from common ancestors seemed to contradict these established views
and was seen by some as undermining religious doctrine. Beyond
religious objections, there were also important scientific criticisms. One
of the most significant limitations of Darwin’s theory was his inability to
explain how traits were inherited. During Darwin’s time, the science of
genetics did not yet exist. Although he understood that characteristics
were passed from parents to offspring, he did not know the mechanism
behind inheritance. This gap in knowledge raised doubts about how
favourable variations could reliably persist across generations.

This problem was later resolved through the work of Gregor
Mendel, whose experiments with pea plants in the mid-19th century
revealed the fundamental laws of heredity. Mendel’s discoveries, though
initially overlooked, were rediscovered in the early 20th century and
became the foundation of modern genetics. The integration of Mendelian
genetics with Darwinian natural selection eventually strengthened
evolutionary theory rather than weakening it. Another common
misconception about Darwin’s theory is that it attempts to explain the
origin of life itself. In reality, evolution does not address how life first
began on Earth. Instead, it explains how living organisms change and
diversify after life has already emerged. The question of life’s origin
belongs to other scientific fields, such as chemistry and abiogenesis
research.

Impact on Modern Science
Darwin’s theory fundamentally transformed biological science
and continues to shape modern research. His idea that life evolves
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through natural processes provided a unifying framework for
understanding the diversity and complexity of living organisms. One of
the most important developments was the Modern Synthesis, a 20th-
century movement that combined Darwin’s theory of natural selection
with advances in genetics, paleontology, and systematics. Scientists such
as Theodosius Dobzhansky and Ernst Mayr helped integrate genetic
principles with evolutionary theory, demonstrating how mutations and
genetic recombination create variation on which natural selection acts.
This synthesis strengthened and refined Darwin’s original ideas using
molecular and genetic evidence. Darwin’s theory has influenced
numerous scientific fields, including:
e Genetics: Understanding how genetic variation contributes to
evolutionary change.
e Ecology: Studying how organisms adapt to their environments
and interact within ecosystems.
e Medicine: Explaining phenomena such as antibiotic resistance,
where bacteria evolve rapidly in response to drug treatments.
e Conservation Biology: Guiding efforts to preserve biodiversity by
understanding  adaptation,  population  genetics, and
environmental pressures.

Conclusion

Charles Darwin’s theory of evolution by natural selection
remains one of the most influential and transformative ideas in the
history of science. It provides a powerful and coherent explanation for
the diversity of life and the remarkable adaptations organisms display in
response to their environments. Although Darwin’s ideas initially faced
strong resistance and contained certain limitations due to the scientific
knowledge of his time, subsequent discoveries in genetics, paleontology,
and molecular biology have overwhelmingly confirmed and expanded
his theory. Evolution is now recognized as the central organizing
principle of biology. Today, evolutionary theory continues to guide
scientific research, offering insight into everything from the spread of
diseases to the preservation of ecosystems. More than a century after it
was first proposed, Darwin’s theory remains essential for understanding
life on Earth and humanity’s place within the natural world.
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