College Biology – Honors

Chapter 17

The Evolution of Life

Fossils provide clues to biologists about some organisms that lived long ago.  In most cases they are the only evidence of formerly living things.  Since Evolution is partly theoretical and cannot be proven with experimentation, fossils are very important to this theory because they are tangible. They can be dated; they are found in strata or various levels of sedimentation and rock.  In some cases they illustrate change over time. With fossils, scientists can piece together a small history of former life on Earth.

Fossils usually form when sediments envelop the hard parts of dead organisms. The quality and degree of preservation varies greatly; from a whole specimen like the mammoth found in Siberia, to a tooth that belonged to a mega-shark. 

The first question asked when fossils are found is “How old is it?”

Relative Dating – the fossils age is determined by comparing placement in rock with fossils found in other layers of rock. (How far down is it?…Way down is old, etc.)

Radioactive dating – the fossil’s age is determined by the amount of remaining radioactive isotopes it contains.

· Describe in your own words the term half-life.

· What is meant the terms Extinction and Endangered Species?

· What is a Geologic Time Scale and what is it used for? See page 421.

Early Life on Earth

The Earth is probably about 4.5 billion years old.  Earth’s atmosphere back in the day might have included hydrogen cyanide, carbon dioxide, carbon monoxide, nitrogen, hydrogen sulfide and water vapor. (very toxic to modern day living things) 

The Lithosphere was probably highly volcanic (hot hot hot) and may not have cooled to a temperature that would support life until about 3.5 billion years ago. As you know from your excellent studies of physical science, cooling water vapor leads to condensation, which is liquid water. (we need water for this theory we are about to propose)  By the way, even though life does not spring from non-life, (that’s Spontaneous Generation), we are going to ask you to forget about biogenesis (life from life) so we can introduce some explanations about how life began.


Organic molecules would be needed to form the 4 life compounds: proteins, nucleic acids, carbs, and lipids.  Miller and Urey were 2 scientists that were able to synthesize amino acids in a bottle by electrocuting a mixture of gases similar to those of early Earth’s atmosphere.  Similar experiments yielded the nitrogen bases cytosine and uracil.  Under certain conditions proteinoid microspheres can be produced.  These look like empty cells but have nowhere near the complexity of a bi-lipid cell membrane. When microspheres collect and pile up they become coacervates that under certain conditions can engulf other organic molecules.  Experimentation continues today to piece together the puzzle of the origin of life.  

It is speculated that somehow RNA was formed, was able somehow to replicate itself, make proteins, and function as information storage like DNA.  As you know, in modern life, RNA is derived from a DNA template.  In the early formation of life, it is proposed that DNA was developed from RNA.  Interesting!

Did you know that oxygen is a very aggressive element?  We use oxygen bleach to clean our clothes.  Peroxide, a disinfectant, kills bacteria with oxygen.  Well the first organisms must have been anaerobic prokaryotes, because of the lack of free oxygen in the early atmosphere, and because prokaryotes are simpler organisms.  Many Organisms must have died as free oxygen increased to its present day level.  Survivors must have been either aerobes or shielded from the killer oxygen.

The endosymbiotic theory states that eukaryotes developed as prokaryotes, phagocytized other organisms and instead of digesting them, they developed a symbiotic relationship with them.  Had you been wondering how organelles evolved? Well now you have an idea.

There is no explanation of how early life forms, which reproduced by asexual means, evolved into organisms that reproduced by sexual means.  The first sexual reproduction was something like a primitive conjugation.  And meiosis probably developed from mitosis.

Multicellular Life

We know that single celled organisms can live in colonies. (like Volvox)  This was probably the first step toward the evolution of multicellular organisms.  Then specialized cells must have evolved shortly after that.  Diversity of organisms may have developed after long periods of time, many climate changes and geological upheavals.

What is Mass Extinction and what event might cause it?

Patterns of Evolution

Macroevolution is large-scale evolutionary changes over long periods of time.  Six patterns in macroevolution include the following:

1. Mass Extinction –

2. Adaptive Radiation –

3. Convergent Evolution –

4. Coevolution –

5. Punctuated Equilibrium –

6. Changes in Developmental Genes –

What is Gradualism and how does it compare to Punctuated Equilibrium?

Please read the key concepts of 17-3 page 442.

