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THE EARTH’S LIFE SUPPORT SYSTEMS
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GEOLOGIC PROCESSES
· Huge volumes of heated and molten rack moving around the earth’s interior form massive solid plates that move extremely slowly across the earth’s surface.

· Tectonic plates: huge rigid plates that are moved with convection cells or currents by floating on magma or molten rock.
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The Cascadia subduction zone.     
Subduction of the Juan de Fuca plate beneath the North American plate results in the formation of the Cascade Range
[image: image12.jpg]Explorer

Ridge CANADA

Juan O\ U ——

de Fuca —

Ridge N

1 500 miles

Blanco EN 800 km.
fracture
zone

L
Mendocino
fracture zone

Relative motion of
4 North American Plate

San Francisco'

Murray

fracture zone =~ ‘
A

Relative Motion ~ ..'®
of Pacific Plate  Angeles

— Molokai
fracture zone





[image: image13.png]Trengh  Voleanic skand are craon

= ' - 3 wi«:
s

Divergent plate boundaries Transform fauits

Convergent plate boundaries




The extremely slow movements of these plates 
1. convergent plate boundries:  cause them to grind into one another (subduction zone)  oceanic plate meets

 continental plate.  ( creates a trench) 

2
.divergent plate boundaries move apart at from one

      another   ( mid atlantic ridge )  molten magma rises

   creating a ridge.

3.Transform plate boundaries:  plates slide past each 


Other  (  San Andreas fault @ American plate and pacific 


plate ) ( most found on ocean floor) 

Know terms

Lithosphere  

asthenosphere 

mantle 

Crust
Wearing Down and Building Up the Earth’s Surface
Weathering is an external process that wears the earth’s surface down. 3 types
1. Physical weathering( aka  mechanical)
a. Runoff, erosion, landslides, wind, sand
2. Biological weathering:
a.    Roots, burrowing animals, lichens give off acids 

3. Chemical weathering : 
a. Carbonation: ,  H2CO3 carbonic acid reacts with rocks  forming many times CaCO3
b. oxidation: oxygen oxidizes minerals FeO
 rusting 
c.         hydrolysis : 
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General Classification of Nonrenewable Mineral Resources
The U.S. Geological Survey classifies mineral resources into four major categories:

· Identified: known location, quantity, and quality 
· Undiscovered: potential supplies that are assumed to exist.

· Reserves: identified resources that can be extracted profitably.

· Other: undiscovered or identified resources not classified as reserves
Deposits of nonrenewable mineral resources in the earth’s crust vary in their abundance and distribution.

A very slow chemical cycle recycles three types of rock found in the earth’s crust:

· Sedimentary rock : Formed by  layers of loose material being compacted together (sandstone, shale, limestone  CaCO3).

· Metamorphic rock :  deep in the earth rock being pushed together by high pressure and heat (slate, marble, quartzite, Gneiss).

· Igneous rock; Rock formed by heat.  (lava, magma) Extrusive, intrusive  (granite, pumice, basalt, obsidian).
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ENVIRONMENTAL EFFECTS OF USING MINERAL RESOURCES
Minerals are removed through a variety of methods that vary widely in their costs, safety factors, and levels of environmental harm.

Methods are used based on mineral depth.

· Surface mining: shallow deposits are removed.(most mines)
1. Strip mining: useful for mining mineral resources near the earth’s surface
a. Area strip mining

b. Contour strip mining

2. Open pit mining : Machines dig holes and remove ores, sand, gravel, and stone. Toxic groundwater can accumulate at the bottom.
3.Mountain top removal: ( used for coal extr.)


Explosives and  large machinery  remove 

            the top of a mountain   and expose seams 

            of coal underneath.   Waste rock and dirt 

            are dumped into streams and valleys 

             below.  (West Va ,  Kentucky ) 
· Subsurface mining: deep deposits are removed.
Much better for the environment 
Disturbs less than 1/10th  as much land as surface mining
Open pit mining :

         Mountain top removal 
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1. Surface Mining Control & Reclamation Act 1977(SMCRA): requires  coal strip mines to reclaim the land by planting indigenous plants to hold soil in place.   1. Must get permits for new mine and post a bond worth enough to reclaim if they go out of business.
2.  Madrid Protocol 1991: Moratorium on mineral exploration for 50 years in Antarctica.
designates Antarctica as a 'natural reserve, devoted to peace and science'


Strip mining :  used for mining  mineral resources close to the earths surface.
Area strip mining 

Contour strip mining 
Mountain top removal mining:
Machinery removes the tops of mountains to expose coal.

The resulting waste rock and dirt are dumped into the streams and valleys below.  ( Kentucky) 


RESTORATION OF THE LAND AFTER  SURFACE MINING TECHNIQUES ARE DIFFICULT 
Surface Mining causes  

1. Air pollution : toxins , sulfur compounds and others put into the air by wind

2. water pollution(leaching into aquifers and river runoff)

3.  Erosion from lack of vegetation

Surface Mining Control & Reclamation Act 1977(SMCRA):
Reclamation of land after mining :   (smcra) requires mines to reclaim land by covering mining overburden with plants to stop erosion and air pollution from blowing dust.
Made more difficult in arid regions because plants don’t have enough water to grow
1.  Recontour or grading of the land to original topography

2. Adding topsoil to cover overburden

3. Planting native vegetation

4. Monitor for 5-10 years
Coal Types:  Pete likes biting ants
Peat


                Precursor to coal     used as fuel in  
       

 Ireland and Scotland a
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         Brown coal


Sedimentary

Bituminous coal

black brown 


sedimentary
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          glossy black 
Hard
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Coal that is mined has a high sulfur content (SO2)
Environmental impacts  

1. Acidification of soil   H2O   +  SO2  -( H2SO4  (sulfuric acid)

Leads to reduced plant growth

2.   Sulfur dioxide release in wind into the atmosphere(leads to respiratory problems)
3. Coal also contains Uranium ( radioactive ore pitchblende burnt in the coal process releases radioactive gases )
Remedy to leaching of Sulfur compounds

1. Cover tailings to limit contact with rain

2. Buffer with limestone or calcium carbonate , sodium hydroxide

3. Bioremediation with sulfur reducing bacteria
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 Peat is  rotted plants that have compacted over 





many years
PROPERTIES OF SOILS:


Most soils  developed over a long time and consists of 


several layers of different materials.


Soils  develop from bedrock due to weathering (3 kinds)
1. chemical ( water, gases, acids)

2. physical ( wind, rain, thermal expansion, freezing)

3. biological weathering ( lichens, tree roots, )

Soil Horizons: mature soils  are arranged into a series of horizontal layers  each has a distinct texture and composition . 

Soil profile  is a cross sectional view  of the horizons 
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A horizon:  Topsoil  (  sometimes split into  O horizon on top :  leaf litter ( not soil) 
1.  ( humus or detritus)   decomposing

 Organics. Leaf litter etc

2.   Fertile inorganics

B horizon :   Subsoil  ( inorganic)
C horizon:   parent material   : bedrock ( a bit weathered)  inorganic
R horizon:   parent material  unweathered( bedrock)  
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Soil Permeability : The ease with which gases, liquids or          plant roots penetrate or pass through a layer of soil. 
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Infiltration:  movement of water down through the layers due to gravity
Leaching:   water carries dissolved minerals from the 


  organics  down to lower layers. ( good vs. bad)

SOIL TYPES:  soil  is mixture of three different sizes of particles

1.Clay:  very fine ( not much permeability)
2. Silt:    medium size  

3. Sand:  large size particles 

SOIL RIBBON TEST:

 
Gritty  =  high Sand content


Sticky =   high clay content


Smooth like flour=  high silt 

Best soil for growth is loam sand:silt:clay = 40:40:20.
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What is Desertification?  


The  10% or more drop in productive potential of 


drylands (arid or semi arid lands)

What causes Desertification?

  due to 

1. Natural climate change

2.  Human  causes  
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About one-third of the world’s land has lost some of its productivity because of drought and human activities that reduce or degrade topsoil.
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Repeated irrigation can reduce crop yields by causing salt buildup in the soil and waterlogging of crop plants
[image: image31.jpg]© 2007 Thomson Higher Education




-Example of high evaporation, poor drainage, and severe
 salinization.

    -White alkaline salts have displaced crops

Ch 22  Solid and hazardous wastes   pg   518

What is a “brown field” ? 

Love Canal — There Is No “Away
Between 1842-1953, Hooker Chemical sealed multiple chemical wastes into steel drums and dumped them into an old canal excavation (Love Canal).

In 1953, the canal was filled and sold to Niagara Falls, NY  school board for $1.

The company inserted a disclaimer denying liability for the wastes.
· In 1959 an elementary school, playing fields and homes were built disrupting the clay cap covering the wastes.

· In 1976, residents complained of chemical smells and chemical burns from the site.
·  In 1980 the love canal area was abandoned

· Love Canal sparked creation of the Superfund law, which forced polluters to pay for cleaning up abandoned toxic waste dumps. (CERCLA)
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