NOTES 6.3

Chapter 6 - The Environment and Changes Over Time
Lesson 3 - Biological Evidence of Evolution
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Modern-day organisms can provide clues about evolution.

By comparing organisms, scientists can infer how closely
related the organisms are in an evolutionary sense.
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Comparative Anatomy

Q: What is comparative anatomy?
A: the study of similarities and differences among structures of living species

An organism's body structure is its basic body plan, such as how its bones are arranged.

Ex. fishes, amphibians, reptiles, birds, and mammals all have a similar body structure -
an internal skeleton with a backbone

This is why scientists classify all 8 groups of animals together as vertebrates.

Presumably, these groups all inhernited these similarities in structure from an early vertebrate ancestor that they

shared, also knownas| homologous structures

Q: What are homologous structures?
A: similar structures that related species have inherited from a common ancestor

Sometimes scientists find fossil evidence that supports the evidence provided by homologous structures.

Ex. fossils show that the ancestors of today's whales had legs and walked on land
known as creodonts

This supports other evidence that whales and humans share a common ancestor




Homologous Structures
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Q: Based on the diagram, do you think that humans share a common ancestor with
cats, frogs, bats, and birds?

A:l yes, because the bones are similar |

Q: What similarities in structure do the above limbs share?

Ail the bones are connected the same way I

Analogous Structures

Q: What are analogous structures?
A: body parts that perform a similar function
but differ in structure

Vestigial Structures

Between 5040 million years ago, this mammal breathed air and walked clumsily on
land. It spent a lot of time in water, but swimming was difficult because of its rear
legs. Individuals born with variations that made their rear legs smaller lived longer
and reproduced more. This mammal is an ancestor of modern whales.

Modern toothed whale

After 1015 milllion more years of evolution, the
ancestors of modern whales could not walk on
land. They were adapted to an aquatic environment.
Modern whales have two small vestigial pelvic
bones that no longer support legs.

Q: What are vestigial structures?

A: body parts that have lost their
original function through
evolution

The best explanation is that the
species with a vestigial structure
is related to an ancestral species
that used the structure for a
pecific purpose.
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http://www.youtube.com/watch?v=8cn0kf8mhS4

Pharyngeal Pouches

Similarities in Early Development
i y : Pharyngeal peuches Pharyngeal pouches Pharyngeal pouches Pharyngeal pouches
Scientists can also make inferences about \ \ \ '

evolutionary relationships by comparing \ ‘ | \
the early development of different organisms. \ ,&
These similarities suggest that these 4

vertebrate species are related and share a

| common ancestor Fish Reptile 8ird Human

Similarities in DNA

Scientists infer that| Species |with simﬂarl body structures |and

| development patterns inherited many of the same | g‘eneS | froma

common ancestor.

Recall that genes are made of DNA and by comparing, scientists can infer how closely related the species
are by comparing -

2 the sequence of nitrogen bases in the DNA of different species
%] the order of amino acids in a protein

Species A-G  ATAA TGAGG- — A
Species B-6 ATATA TGAGG- I—
Species C -6 TAGTGAGG- c

Species D -6 A ATAGTAAGG- 5
bttt

The more similar the sequences, the more closely related the species are. Recall also that the DNA bases
along a gene specify what type of protein will be produced.

Recently, scientists have developed techniques that allow them to I eXtIaCt I or remove,

DNA |irom | fossils | . The DNA from fossils has provided new evidence about evolution.

. QI: What can scientists learn from fossil DNA that they could not learn by
B'g studying the physical structure of fossils?
Brain

Al: . . .
Knowledge | it they are truly biologically related

longer have to compare living species in order to reconstruct
evolutionary relationships?
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z Q2: Will the ability to extract DNA from fossils mean that scientists will no

A2: no, because you still need to see it




Scientists use such combined evidence to construct | branChing trees |

Q: What is a branching tree?
A: a diagram that shows how scientists think different groups of organisms are related

Amphiblans

Reptiles
Fishes M % Q: Are reptiles more closely related to
’\T fishes or to invertebrates?

Irvertebrates o e .
A: fish
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A Branching Tree
Branching trees such as this show
mlationships between groups of organisms
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QI: Are lesser pandas more closely Q2: When did giant pandas and all bears evolve
‘related to raccoons or to bears? from their common ancestor?
er raccoons | A2: I 22 mya |
Q3: When did all of these animals evolve Q4: Which are more closely related, raccoons and
from their common ancestor? lesser pandas, or giant pandas & all of the bears?

A3| 31-32 mya | legiant pandas & beats

g QB5: Who are the MOST related? M Q6: Who are the LEAST related?
As: brown bear & | A6:| brown bear & |

polar bear lesser panda




