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The skin of an apple is roughly equivalent to the Earth’s biosphere 
in thickness.  



The rotation of the earth allows for eddies and circular patterns 
that distribute the solar radiation arriving to the Equator



The earth’s atmosphere 
can be compared to a 
layer cake.  Almost 90% 
of the gases in the 
atmosphere are found 
in the first 20 kms in 
elevation above sea 
level.  The troposphere 
contains the mix of 
gases in which 70% is 
Nitrogen, 28% is 
Oxygen, 1% Argon and 
the rest in trace gases 
that include CO2. 



Warm and cold ocean currents also distribute the 
solar radiation arriving differentially on earth. 



The thermohaline circulation has far reaching effects on 
Earth’s climate.  



The actual amount of fresh water available to life forms 
is much smaller than the amount of water on Earth.





Earth’s Biomes



Earth’s biomes can be arranged by the 
range of temperatures and 
precipitation. 



Precipitation on Earth is very 
uneven. Cool descending air at 
30°N and 30°S Latitude makes for 
relative aridity.  While the 
equatorial belt sees most of the 
precipitation as do 60°N and 60°S. 



The Western hemisphere 
seen from space.  Note the 
band of clouds at the 
Equator. 



The wind bands of the Earth show the very prominent 
“Hadley cells” that show the rising of moist warm air 
at the Equator and the descent of dry air at the 30°N/S 
latitude areas.  The “dead air” at the Equator is knwn
as the Doldrums.  At 30°N/S they are called the Horse 
Latitudes. 





Storm tracks in the “lower 48 states” from 
West to East.  



Jupiter, a gaseous 
giant, has very 
defined bands in its 
atmosphere.  



Relative number of species on Earth





Humans have created 
species through  
artificial selection.  
Darwin begins with this 
fact in order to discuss 
natural selection in his 
book, The Origin of 
Species.



The “nesting” of systems from organism to biosphere.



The extinction of the passenger pigeon by humans in 
North America.



The exponential growth of the Eurasian dove population 
following its introduction in the US.  This is characteristic 
of invasive species. 



The limiting factors that make for the “carrying capacity” 
of any ecosystem to support a population of organisms.





The snowy egret painted 
by John James Audubon. 



As one moves toward the Equator away from the poles, 
biodiversity increases.  Temperate climates have species 
abundance. Tropical climates have species variety. 



Both the number of tree species and the height of the forest 
canopy are functions of wet and dry times of the year. 



Old growth tropical rainforest in Indonesia.



Coral reefs are in serious 
trouble.  Bleaching is happening 
today to almost 90% of tropical 
reef forming corals. 



A simple climograph for an 
Indonesian rainforest. Note 
temperature and 
precipitation play a central 
role. 



A more “proper” 
geographer’s climograph
for an exact location in 
Australia.  Note it includes 
exact coordinates 
(Lat/Lon) and a map as 
well aS monthly and 
annual temperature and 
precipitation ranges. 



The very base of 
all food chains 
starts with 
primary 
production.  
Only autotrophs 
(plants) get their 
energy directly 
from the sun 
through 
photosynthesis.



Net primary production is more prevalent on land than in water.  
But the most productive are in fact algal beds and reefs.  




