
APES 
HOW DO SPECIATION, 

EXTINCTION, AND HUMAN 
ACTIVITIES AFFECT BIODIVERSITY? 



Big Ideas

◦ Concept 4-4A  As environmental conditions change, the balance 

between the formation of new species and the extinction of 

existing species determines the Earth’s biodiversity.

◦ Concept 4-4B  Human activities are decreasing biodiversity by 

causing the extinction of many species and by destroying or 

degrading habitats needed for the development of new species.



How Do New Species Evolve?
◦ Speciation: when one species splits into 2 or more different 

species. A new species evolves when members have changed 

so much they can no longer breed to produce fertile offspring. 

The most common way this happens is when a barrier prevents 

flow of genes.

◦ Phase 1: Geographic Isolation occurs when different groups of the same 

population of a species become physically isolated from one another for a 

long period of time.

◦ Phase 2: Reproductive Isolation occurs when mutation and change by 
natural selection operate independently in gene pools of isolated 

populations. This results in inability to produce live, fertile offspring if 
populations are rejoined.



Have We Ever Seen A New Species 
Arise?

◦PBS: It’s Okay To Be Smart

◦https://www.youtube.com/watch?v=8csCJ94kdvo

https://www.youtube.com/watch?v=8csCJ94kdvo


Extinction is Forever

◦ Extinction: a process in which an entire species ceases 

to exist (biological extinction), or a population of a 

species becomes extinct over a large region, but not 

globally (local extinction).

◦When environmental conditions change, a population 

of a species faces 3 possible futures:

1. Adapt to new conditions through natural selection.

2. Move (if possible) to an area with more favorable conditions.

3. Become extinct.



Extinction is Forever

◦ Endemic Species (species found only in one area) are especially 

vulnerable. They exist on islands and other unique areas. These 

species have highly specialized roles within their ecosystems.

◦ Ex: Golden Toad of Monteverde Cloud Forest Reserve in Costa 

Rica.



Extinction is Forever

◦ All species eventually become extinct, but drastic changes in 

environmental conditions can eliminate large groups of species 

in a relatively short period of time.

◦ Throughout most of Earth’s history, species have disappeared at 

a low rate, called background extinction.

◦ Biologists estimate that the average annual background 

extinction rate has been 1 to 5 species for each million species on 

Earth.



Extinction is Forever

◦ In contrast, mass extinction is a significant rise in extinction rates 

above the background level.

◦ In such a catastrophic, widespread, and often global event, 

large groups of species (25 – 95% of all species) are wiped out 

worldwide in a few million years or less.

◦ Geologic evidence indicates that the Earth’s species have 

experienced at least 3 and probably 5 mass extinctions (20 – 60 

million years apart) during the past 500 million years.

◦ A mass extinction provides an opportunity for the evolution of 

new species that can fill unoccupied ecological roles or newly 

created ones.



Earth’s Mass Extinction Events

◦ SciShow

◦https://www.youtube.com/watch?v=FlUes_NPa6M

https://www.youtube.com/watch?v=FlUes_NPa6M


Science Focus:
Changing the Genetic Traits of a Population

◦ We have used artificial selection to change the genetic 

characteristics of populations with similar genes. (Ex: dogs) We 

use this process to select for desirable traits.

◦ We then use selective breeding (or crossbreeding), to generate 

populations of a species containing large numbers of individuals 

with the desired traits.

◦ Now scientists are using genetic engineering to speed up our 

ability to manipulate genes. Genetic engineering is the alteration 

of an organism’s genetic material, by adding, deleting, or 

changing segments of its DNA to produced desirable traits or 

eliminate undesirable ones.



Artificial Selection & Selective 
Breeding

◦ Fuse School – Biology for All

◦https://www.youtube.com/watch?v=fHS-OY9XDZc

https://www.youtube.com/watch?v=fHS-OY9XDZc


Genetic Engineering Will Change 
Everything Forever - CRISPR

◦Kurzgesagt – In a Nutshell

◦https://www.youtube.com/watch?v=jAhjPd4uNFY

https://www.youtube.com/watch?v=jAhjPd4uNFY

