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The Evidence

In 1859, Charles Darwin published
his controversial theory: That
species evolve by a process of
natural selection.

Today that explanation is
overwhelmingly accepted by
scientists.

Darwin spent much of his life
meticulously collecting evidence to
support his idea, and around the
world scientists continue to find
indications that natural selection is
at work.
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multiple descendant species The concept

extinction Darwin proposed that all species are

the modified descendents of other,
, earlier species.

divergence

Small heritable differences make some
ancestral SFIEEiES individuals more Ilkely to succeed in
the struggle to survive than others.

These individuals produce more
http://anthro.palomar.edu/evelve/ offspring and so those differences
become more common in the
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Natural selection works continually

to produce a population that is
‘ best suited to its changing
: r environment.
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The evidence: fossil record

Palaeontologists learn about the history and
relatedness of species by studying fossils.

Darwin noticed that many animals and
plants preserved in this way are no longer

found alive.

Furthermore, similar, but slightly modified,
species often bunch together in a series of

rock layers.

Darwin postulated these species cluster
because they are descendent from one
another.
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Figure 28.17 The record of gradual evolution is dis-
rupted if the fossil record is not complete.
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Life Persists #
to the present

Time

Life Began
More than three
billion years ago .

Figure 1. A. The most recent common ancestor of the bird and the jellyfish.
At this point, the two lineages diverged or split.
X. The portion of history that the bird and the jellyfish share.
Their lineages were one during this time,
B. The most recent commaon ancestor of the bird, jellyfish, and fern.
Y. The portion of history that the bird, jellyfish, and fern share.
The bird and jellyfish share a more recent common ancestor (A)
than either does with the fern (B). Therefore, they are
more closely related to each other than either is to the fern.
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The evidence:
geographical distribution

Darwin noticed that similar
species tend to cluster in
space as well as time.

For example, the 13 finch
species he encountered in the
Galapagos are found nowhere
else and virtually all
marsupials are found in
Australia.

The reason for this,
suggested Darwin, is simply
that these species are
descendent from a common
ancestor that lived in the
same region.
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The evidence:
geographical distribution

Darwin noticed that similar
species tend to cluster in
space as well as time.

For example, the 13 finch
species he encountered in the
Galapagos are found nowhere
else and virtually all
marsupials are found in
Australia.

The reason for this,
suggested Darwin, is simply
that these species are
descendent from a common
ancestor that lived in the
same region.
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bl Darwin argued that the anatomical
= N ol similarities amongst living species are
finoe @ further evidence for common descent from
@ ARCHAEA common ancestors.
- Furthermore the similarities can be used
e to group all animals into a hierarchical
= “tree of life”.
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The evidence: genetic similarities

Despite the enormous diversity of life, the
genetic blueprint encoding it shows
striking uniformity.

From nanometre-scale viruses to blue
whales, life is encoded in just two
substances: RNA and DNA.

The degree of similarity in DNA
sequences between closely related
species can be striking: we share 98.5 %
of our DNA with chimpanzees.

DNA and proteins are less similar in
distantly related species, suggesting that
genetic differences have accumulated
as species diverged from common
ancestors.
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