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A CHANGE IN A 
SPECIES OVER TIME

Evolution
Charles Darwin 

•an 18th century British “ Naturalist”

•sailed on the “HMS Beagle” 
collecting specimens

•compared the mainland (Ecuador) and the Galapagos 
Island’s organisms

•wrote “On the Origin of Species”
The Theory of Evolution

• realized the tortoises on each island had 
common ancestors

Variations

•All members of a 
species have variations.

•Variations are 
cause by mutations.

 is a slight difference in an 
inherited trait of individuals 
members of a species

Natural Selection

• The survival and 
reproduction of 
organisms best adapted 
to their environment.

 organisms with variations that help them survive in 
their environment, live longer, compete better, and 
reproduce more than those that do not have the 
variation

Mutations: A change in the genome.
Mutations: A change in the genome.
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Mutations: A change in the genome.

Hairless  Cat

black and white squirrel Snake with a vestigial leg.
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Tree climbing giraffe. Only kidding!!

Adaptation

•A change or mutation that helps an 
organism survive.

• a good mutation

Adaptations

giraffe’s long neck fox’s white fur
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Camouflage 

• an adaptation that enables a species to blend 
in with its environment

Camouflage

Grasshopper

Bird
Wolf

Snake Moth
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Kangaroo Frog

Iguana Elephant

Deer Sparrow
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Frog

Flounder

Walking Stick
Frog -Leaf

Cryptic Frog

Lizard Leaf
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tarantula giraffe

Green Chameleon

Peppered Moths of Manchester

Mimicry
• a beneficial resemblance of one specie to 

another specie 



5/24/2020

8

Artificial Selection or Selective Breeding 

• the breeding of organisms by humans 
for desired characteristics

Punctuated Equilibrium

•species stay the same for a long time 
(million yrs) then abruptly change 
(thousand yrs)

Adaptive Radiation

One species evolves into other species.

Adaptive Radiation 

One species evolves into other species.

Adaptive Radiation 

One species evolves into other species.

1. The finches had many variations due to 
mutations. 

2. The best variations allowed a finch to survive 
and reproduce, this is called an adaptation.

4. The good adaptations in the beaks allowed some 
of them to compete for limited resources and out 
compete others for food and resources, therefore 
reproduce and pass on their genes.

3. The finches produced more organisms than the 
environment could support.
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Evidence for evolution

Anatomical 
Evidence

Fossil Record
• all the fossils discovered on 

earth

Fossils

•over millions of years bones or soft 
tissue imprints turn into stone

Comparative Anatomy 

• the study of similarities and differences 
among structures of living species

Homologous Structures :

•A comparison of anatomical features suggesting 
a close evolutionary relationship.

 are body parts of organisms that are similar in 
structure and position but different in function
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Analogous Structures 

• body parts that perform a similar function 
but differ in structure

Vestigial Structures 

• body parts that have lost their original 
function through evolution

Embryology
 the science of the development of embryos from 

fertilization to birth

Molecular Evidence
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Molecular Biology 

•Divergence- Looking at the Molecular Clock to 
estimate changes in DNA that lead to different 
species

Mitochondrial DNA is 
passed from mother to 
child in the egg. 

Mutation in Mitochondrial DNA happens on 
average every 10,000 years and we as humans 

have 20 mitochondrial mutations. 

How old are we?

10,000 yrs X = 20 mutations 200,oo0 yrs 

Molecular Evidence Molecular Evidence

200,oo0 yrs 

Anatomical Evidence

200,oo0 yrs 

• Comparing DNA  and proteins for 
similarities between organisms.

Molecular Evidence
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Physical and Chemical Evidence
The Law of Superposition 

•Can be used to date 
and compare fossils.

•Older rocks are 
deeper than younger 
rocks.

Radioactive Dating 

•Using radioactive elements to date a 
fossil.

•“half life” - decay rate of a  radioactive 
element.

•isotopes - carbon 14 ( 6,000 yr. ) , uranium 
238 ( 4.5 billion yr. )

Geologic Time Scale 

• a chart that divides Earths history 
into different time scales

Extinctions

• occurs when the last individual organism 
of a species dies
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Environmental Change 

• when the environment changes species must 
adapt (evolve) to find the resources they need 
to survive as a species

Vertebrate 
(backbone) 
Evolution of 
Animals

Human Evolution
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