Ch-8 Heredity and Evolution

Key Topics Covered

1. Heredity and Inheritance
o Mendel’s experiments with pea plants and the discovery of dominant and
recessive traits
o The concept of genes and alleles
o The role of chromosomes in inheritance
2. Evolution and Natural Selection
o Darwin’s theory of natural selection
o The importance of variations in species survival
o Fossil evidence and evolutionary relationships
3. Speciation and Genetic Drift
o How new species arise over time
o The impact of environmental changes on evolution
4. Human Evolution

e The evolutionary history of humans
o Fossil records and genetic studies

Heredity plays a crucial role in shaping human traits by passing genetic information from
parents to offspring. This process determines physical characteristics, health predispositions,
and even behavioral tendencies.

How Heredity Influences Traits

1. Genes and Inheritance
o Traits are controlled by genes, which exist in different forms called alleles.
o Some traits follow Mendelian inheritance, where dominant alleles overshadow
recessive ones.
2. Physical Characteristics
o Features like eye color, hair texture, height, and skin tone are inherited.
o Some traits, like dimples or a cleft chin, are influenced by dominant genes.
3. Health and Genetic Disorders
o Heredity affects susceptibility to conditions like diabetes, heart disease, and
color blindness.
o Mutations in genes can lead to inherited disorders.
4. Behavioral and Psychological Traits

o Studies suggest that intelligence, temperament, and even sleep patterns have
genetic links.
« However, environmental factors also play a significant role in shaping personality.

Heredity is fascinating because it explains why we resemble our family members while still
being unique. Want to explore a specific trait in more detail?



Evolution and Natural Selection

Evolution is the process by which species change over generations due to genetic variations
and environmental influences. Natural selection, a key mechanism of evolution, was first
proposed by Charles Darwin and Alfred Russel Wallace.

How Natural Selection Works

1. Variation in Traits
o Individuals within a species have differences in traits, such as color, size, or
speed.
o These variations arise due to genetic mutations and recombination.
Survival and Reproduction
o Some traits provide advantages, helping individuals survive longer and
reproduce more.
o Example: Brown beetles may survive better than green ones if birds prefer
eating green beetles.
Inheritance of Traits
o Beneficial traits are passed down to offspring, making them more common in
future generations.
Gradual Change in Population
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Over time, species evolve as advantageous traits become widespread.
Examples of Natural Selection

« Darwin’s Finches: Different beak shapes evolved based on available food sources.

o Peppered Moths: Dark-colored moths thrived during industrial pollution, while
lighter ones declined.

« Antibiotic Resistance: Bacteria evolve resistance to antibiotics, making treatments
less effective.

Speciation and Genetic Drift

Speciation is the process by which new species arise due to genetic changes and reproductive
isolation. Genetic drift, on the other hand, is a random change in allele frequencies within a
population, often affecting smaller populations more significantly.

Types of Speciation

1. Allopatric Speciation
o Occurs when a population is geographically separated, preventing gene flow.
o Example: A river or mountain divides a species, leading to distinct
evolutionary paths.
2. Sympatric Speciation
o Happens within the same geographical area due to genetic mutations or
behavioral changes.
o Example: Certain insects may develop a preference for different host plants,
leading to reproductive isolation.
3. Peripatric and Parapatric Speciation



Peripatric: A small group becomes isolated at the edge of a larger population.
Parapatric: Adjacent populations evolve separately due to environmental differences.

Genetic Drift and Its Impact

Random changes in allele frequencies can lead to significant evolutionary shifts.
Bottleneck effect: A drastic reduction in population size alters genetic diversity.
Founder effect: A small group colonizing a new area may develop unique traits over
generations.

Human Evolution

Human evolution is the process by which modern humans, Homo sapiens, developed from
ancestral species over millions of years. It involves genetic changes, environmental
adaptations, and cultural advancements.

Key Stages of Human Evolution

1.

Early Primates
o Primates diverged from other mammals about 85 million years ago.
o The earliest primate-like mammals appeared over 55 million years ago.
Hominid Evolution
o The Hominid family includes great apes and early human ancestors.
o Humans share a common ancestor with chimpanzees and bonobos, diverging
4—7 million years ago.
Emergence of Homo Genus
o Homo habilis, one of the earliest human species, appeared over 2 million
years ago.
o Homo erectus developed advanced tools and migrated out of Africa.
Modern Humans

Homo sapiens evolved in Africa around 300,000 years ago.
Early humans migrated across continents, adapting to different environments.

Key Traits That Define Humans

Bipedalism: Walking on two legs evolved over 4 million years ago.

Tool Use: Evidence of tool-making dates back 3.3 million years.

Language & Culture: Complex communication and symbolic expression emerged in
the last 100,000 years.



