
Biology Introduction
1.  Our modern time scale, with a Universe just over 13 billion years 

old, seems modest in comparison. We can grasp it more easily if we 

shrink it one billion times, so that the whole history of the Universe 

can fit into just 13 years.

a. On this scale, our Earth would have been formed about 5 years 

ago. 

b. The first multi-celled organisms would have evolved about 7 

months ago.

A Modern Temporal Scale

c. After flourishing for several weeks, the dinosaurs would have 

been wiped out by an asteroid impact about three weeks ago.

d. The first hominines would have appeared about three days ago, 

and our own species just 53 minutes ago.

e. The first agriculturalists would have flourished about 5 minutes 

ago, and the first agrarian civilizations would have appeared just 3 

minutes ago. 

f. Modern industrial societies would have existed for just six 

seconds. 

1. The Big Bang

a. Energy Flows

2. Emergent Properties

a. The parts are not the Whole

b. From Inanimate to Life

Introduction

Simplicity to Complexity



Stars created the preconditions for crossing a third threshold of complexity: 
the formation of chemical elements. The 92 chemical elements of the 
periodic table provide the raw materials needed to create even more 
complex entities. To understand how the chemical elements were 
manufactured, we must examine the life and death of stars. A star’s life cycle 
is determined by its size. Small stars burn hydrogen more slowly than large 
stars because the temperatures and pressures at their center are lower. A 
medium-sized star like our Sun will burn faster and run out of hydrogen 
sooner. It will try burning helium and other elements in a period of erratic 
expansion and collapse before dying. But in the process, it will create some 
new elements—up to iron. The largest stars die in massive explosions known 
as “supernovae” that generate temperatures high enough to create the 
remaining elements of the periodic table. In summary: Hydrogen and helium 
were created in the big bang, elements up to iron were created in the dying 
stages of large stars, and all the remaining elements were created in 
supernovae. This cosmic alchemy allowed the construction of chemically 
complex entities such as planets and living organisms.

Time Scales
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