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Origins of Life, Evolution

Subtopics:

Definition of Life

History of early life forms

Evolution: Formation of new species from pre-existing species.
Biological Species ;

Taxonomic rules and nomenclature

Later evolution of life-- the past 500 million years or so.

How many species are there?

Key points about species and evolution

. Links to physical systems.
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Some definitions:

Life: the process of being an organizing entity.

Evolution: the formation of new species from pre-existing species.

Taxon (plural Taxa): a grouping of organisms with a similarity in either characteristics
or evolution or both.

Species: A group of individuals capable of interbreeding.

Below: BK Table 7.1, Allaby Table 5.1, Primack pie chart and graph 1.11, 1.12.
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Nore: With 15,000 new species described every year, a ciunging classification system, and no central data registry, It is not suprising

that species estimates differ berween publications and years.

Sources: E. O. Wilson, 1988; L. Margulis and K. V. Schwartz, 1988; Sylvia L Mader, 1997; Neil A. Campbell, 1996; P. H. Raven, R. F. Even,

and S. E. Eichhorn, 1999.
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- Millions of

Period  years ago
Quaternary £ 0.01 -
Tertiary -
= 65 =
Cretaceous
Jurassic—
= 180
Triassic -
=250 —
Permian -
Carboniferous-
345 —
Devonian+
Silurian—'
Ordovician
= S00 —
Cambrian -

1.12 Although the total
number of families and
species has increased
over the eons, during
each of five episodes of
natural mass extinction
a large percentage of
these groups disap-
peared. The most dra-
matic period of loss
occurred about 250 mil-
lion years ago, at the
end of the Permian pe-
riod. We are now at the
start of a sixth episode,
the Pleistocene extinc-
tion, as human popula-
tions eliminate species
through habitat loss
and overharvesting.

Groups experiencing mass extinction
Extinction : 4
e Pleistocene: large mammals and birds

~ Extinction : :
- Cretaceous: reptiles (dinosaurs); many marine
species including many foraminiferans and mollusks

Extmctlon Triassic: 35% of animal families, including many
. reptiles and marine mollusks

Extinction
T Permian: 50% of animal families, including over 95%
of marine species; many trees, amphibians, most
bryozoans and brachiopods, all trilobites

Extinction ; . SR
Devonian: 30% of animal families, including agnathan

and placoderm fishes and many trilobites

Extinction
L Ordovician: 50% of animal families, including many

: trilobites
e
Bar width represents
relative number of
living groups

Table 5.1 Number of specles described and the likely

total number
No. described Estimate of total no.
Group (thousands) (thousands)
Viruses 5 500
Bacteria 5 _ 400
Fungi 7 1000
Protozoa 40 200
Algae 40 200
Nematodes 15 500
Molluscs 70 150
Crustaceans 40 100 Insects 751,000
Arachnids 75 600
Insects 950 4000
Vertebrates 45 50
Higher plants 250 300
Total 1605 8000 All other
: % animals

1.11 Approximately 1,413,000
species have been identified and de-
scribed by scientists; the majority of
these are insects and plants. Large
numbers of insects, bacteria, and
fungi are still undescribed, and the
eventual number of identified species Protists (single-celled
could reach 5 million or more. (Data  organisms with nuclei)
from Wilson 1992.) 30,800

Viruses 1,000

& Bacteria and similar

forms 4,800 %
Fungi 69,000

Algae 26,900

Plants 248,500



