
Earth started to come into being almost 4.6 billion years ago. Cooling down and formation 

of a more or less reliable crust still took hundreds of millions of years. Emergence of 

earliest forms of life may date back to 3.8 Ga, marking the beginning of the evolution of 

life. Only some two to three million years ago the first members of the genus Homo appear 

on the scene. Human history as we know it, as it relates to the colonization by Homo 

sapiens of the different continents, goes back to some 50,000 years ago. It changed the 

face of Earth dramatically.

Consequently, Earth didn’t always look like what we see now. One is reminded of this long 

ago past when, while being alone, one stands in awe of geological formations like the ones 

depicted in this slide. I took the photograph at the southernmost tip of Africa, the continent 

from where we are believed to have originated.

More detail at https://en.wikipedia.org/wiki/History_of_Earth and 

https://en.wikipedia.org/wiki/Timeline_of_the_evolutionary_history_of_life.
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Picture credit: http://www.nasa.gov/image-feature/nasa-captures-epic-earth-image
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We live in a four-dimensional world
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Just the tip of the iceberg of increasing evidence that we may be in trouble.

Pertinent questions must be asked.
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“Complexity results from the inter-relationship, inter-action and inter-connectivity of 

elements within a system and between a system and its environment. Murray Gell-Mann, in 

“Complexity” Vol. 1, No. 5, 1995/96, traces the meaning of complexity to the root of the 

word. Plexus means braided or entwined, from which is derived complexus meaning 

braided together, and the English word “complex” is derived from the Latin. Complexity is 

therefore associated with the intricate inter-twining or inter-connectivity of elements 

within a system and between a system and its environment.” (See 

http://web.mit.edu/esd.83/www/notebook/Complex%20Adaptive%20Systems.pdf; the 

quote is referenced to Eve Mitleton-Kelly, “Organisations as Co-evolving Complex Adaptive 

Systems,” British Academy of Management Conference, 1997).

A recent study (https://www.theguardian.com/science/blog/2012/feb/28/how-many-

neurons-human-brain) puts the number of neurons in the brain at 86 billion, thus 

challenging the long-held belief. Nonetheless, the number of brain neurons remains 

impressive.
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A Complex Adaptive System (CAS) is an “Entity consisting of many diverse and autonomous 

components or parts (called agents) which are interrelated, interdependent, linked through many 

(dense) interconnections, and behave as a unified whole in learning from experience and in 

adjusting (not just reacting) to changes in the environment. Each individual agent of a CAS is itself a 

CAS: a tree, for example, is a CAS within a larger CAS (a forest) which is a CAS in a still larger CAS (an 

ecosystem). Similarly a member of a group is just one CAS in a chain of several progressively 

encompassing a community, a society, and a nation. Each agent maintains itself in an environment 

which it creates through its interactions with other agents.”

“Every CAS is more than the sum of its constituting agents and its behavior and properties cannot 

be predicted from the behaviors and properties of the agents. CAS are characterized by diffused 

(distributed) and not centralized control and, unlike rigid (mechanistic) systems, they change in 

response to the feedback received from their environment to survive and thrive in new situations. 

In inanimate world many phenomenon (sic) behave as CAS, such as fashion trends, stock markets, 

traffic jams.” (See http://www.businessdictionary.com/definition/complex-adaptive-system-

CAS.html.)
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