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Complex structures can be formed from simple systems by purely natural processes:

+Universe can arise from a quantum fluctuction.
4+Laws of physics can have come from 'nothing.’
+Life evolved by natural processes.

+5elf organization commeon in nature and lakb.
+The universe and life "look" undesigned.
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1)Plausible pre-biotic conditions result in the creation of certain basic small molecules

(monomers) of life, such as amino acids. This was demonstrated in the Miller-Urey
experiment by Stanley L. Miller and Harold C. Urey in 1953.

2)Phospholipids (of an appropriate length) can spontaneously form lipid bilayers, a basic
component of the cell membrane.

3) The polymerization of nucleotides into random RN A molecules might have resulted in
self-replicating ribozymes (RNA world hypothesis).

4) Selection pressures for catalytic efficiency and diversity result in ribozymes which
catalyse peptidyl transfer (hence formation of small proteins), since oligopeptides complex
with RNA to form better catalysts. Thus the first ribosome is born, and protein synthesis
becomes more prevalent.

5) Proteins outcompete ribozymes in catalytic ability, and therefore become the dominant
biopolymer. Nucleic acids are restricted to predominantly genomic use.
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Lee Smolin, The Life of the Cosmos Oxford University Press, 1997

Ricard V. Solé and Brian C. Goodwin, Signs of Life: How Complexity Pervades
Biology, Basic Books, 2001
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Appedix-1:
From Indiana University:
http://www.indiana.edu/~oso/evolution/selection.htm

Natural Selection — If Mutation is Random, Why Does Evolution Occur at All?

Every time that scientists have examined the process of mutation, seeking to learn if there are
recognizable patterns, the answer seems to be that mutation is essentially random. If we
think of the causes of mutation, such as chemical mistakes in DN A replication or repair, or
physical damage due to cosmic rays or other radiation, we see that there is no reason to
expect mutation to be anything except random. And yet, evolution has produced
highly-complex life forms, with a great many specialized adaptations that make them appear
as if they were specifically designed to live where and how they do. How can an apparently



random process result in apparently directed evolution?

This question is one of the "logical" problems that many people have with evolution. It is
simply counter-intuitive that a random process can give rise to highly-ordered structures, and
to adaptation to specific environments. Perhaps the best way to address this issue is to
provide some examples in which we model the process.

Example 1: using colors to represent individuals

In this example, we consider two populations of 10 individuals. Each individual can
reproduce, but because of ecological constraints (food supply, for example), the environment
maintains the population at a maximum of 10 individuals. Using random choice (throwing
dice, for example), we have assigned different colors to the 10 individuals--and we use the
same colors for each population. The two populations look like this:

The left-hand population is in a cool environment, then individuals colored blue, green, and
purple have a competitive advantage over the other colors, with purple being most
successful. The right-hand population is in a warm environment, with red, orange, and
yellow having a competitive advantage. Red is most successful. In the next generation, we
have this:

In the next generation, we have this:
And then this:
And then this:

Each population changes slowly with time, from generation to generation, as some
individuals have more offspring than others. The two populations began with identical
genetic diversity, based on random "mutation." However, the environmental conditions were
different, so selection was different. The cool environment selected for the cool colors, and
against the warm colors. The warm environment selected for the warm colors, and against
the cool colors. Mutation was random, but selection provided a direction to the evolution.

Example 2: leaf shape

In this example, a species of shrub has spread across a valley, and up into the mountains on
either side of the valley. As the climate warms, the shrubs lower down (in the valley) die out,
and the shrubs higher up (in the mountains) survive. But, on the north side of the valley, the
shrubs are on mountain slopes that receive full sun; rain water dries rapidly. On the south
side of the valley, the shrubs are on mountain slopes that receive little sun; rain water dries
slowly. Thus, one population is in a dry environment, and the other is in a wet environment.

Both populations start with identical genetic diversity, resulting from random mutations that
affect leaf shape. Some leaves are wide, some are narrow, some are in-between. They look
like this:

Wet environment Dry Environment

After a few generations, the distributions of leaves in the two populations look like this:



After a few more generations, they look like this:
And, after a few more generations, they look like this:

Wider leaves lose more water during the day, so in the dry environment, wide leaves are
selected against. Narrow-leaved plants produce more seeds than wide-leaved plants.
However, wide leaves can carry out more photosynthesis than narrow leaves can, so in the
wet environment, wide leaves are selected for. Wide-leaved plants produce more seeds than
narrow-leaved plants.

The genetic variation in leaf shape was determined by random mutation. However, the
environmental conditions determined which variations were more successful, and provided a
kind of direction to evolution.

From these examples, it should be evident that the random nature of mutation does not cause
evolution to be random. Random mutation simply provides an array of genetic variants for
selection to choose among. If there are genetic variants that are successful in the particular
environment, then those genetic variants prosper. They produce more offspring. Eventually,
they become the norm.

What if there are no genetic variants that are particularly successful? What if the
environment changes rapidly, and there just don't happen to be any mutations in the
population that enable any individuals to do well? Then, as has happened over and over
during the history of life on earth, the population will die out. The species may go extinct.



