
	
		


1. How and why you would make strong connections between the lessons and global current events (occurring within the last 3 years)?   
[bookmark: _GoBack]Students so often read information from text books about science without seeing the real world applications or examples.  Because there is a big push to use periodical literature in classes utilizing science news articles satisfies this requirement.  By using articles in the classroom students are not only becoming more science literate but they are making connections about interactions in the environment and between spheres.  A good way to teach about sphere interactions is to expose students to many examples and have them define the connections.  
A great way to do this is for them to search out articles that interest them and have them share the interactions they learned from their article. In class we looked at the 3D-View pictures and discussed interactions between the 4 spheres of the earth.  It is important for students to understand that whatever happens to one sphere of the earth affects all others.  Students should understand the impact human activity can have directly upon spheres, again understanding that all parts of earth are affected, including them directly.  

2. Provide 3 examples of current events that would make these connections. Include the following: 
a. State the title and source of the news article. 
b. Provide a brief summary of the event. 
c. Define and discuss the spheres involved and describe the interactions between the spheres exhibited by the current event. 

Scientists assess radioactivity in the ocean from Japan nuclear power facility
Published: Friday, December 9, 2011 - 20:36 in Earth & Climate 
http://esciencenews.com/articles/2011/12/09/scientists.assess.radioactivity.ocean.japan.nuclear.power.facility
The effects of radioactive leaks from Fukushima nuclear power plant on the ocean are examined in this article by researchers at Woods Hole Oceanographic Institution.   The leaks were caused by a nuclear meltdown at a nuclear power plant in Japan after an earthquake and tsunami in the region.  Leaks occurred from mid-March through at least July of 2011.  Leaks into the atmosphere and directly into the ocean are the largest accidental nuclear leaks in history.  Ocean water and fresh water were used to try to cool the reactor then released into the ocean.  There were also releases into the groundwater.  

They have concluded that the radiation is not a direct threat to humans or marine life.  They are unsure of what will happen if radionuclides were to accumulate in sediments.  Cesium-137 measured at 50 million times normal/previous levels.  The levels are rapidly diluting due to the ocean currents mixing and moving the water.  Research indicates that the reactors, storage tanks, or groundwater are possible continued sources of contamination.  Researchers are unsure what the long-term effects will be on the environment.

The meltdown of reactors at the Fukushima nuclear power plant was the result of earthquakes and the following tsunami.  These events are the result of interactions between the lithosphere and hydrosphere.  The radioactive materials released went directly into the ocean, hydrosphere.  It is unsure how the high levels of radiation will affect the organisms in the areas of highest residual radioactivity.  There was concern by researchers about what would happen if the radioactive particles were to accumulate in sediments.  This accumulation could affect the organisms (Biosphere) that live in sediment thereby affecting the entire food chain.  Radioactive material was released into the atmosphere as well as in the water.  This material would have been transported through the air wherever the currents took it.  

This article could be a good extension to several Units.    This correlates with Unit 2 Hydrosphere, Lessons 2, water in the earth discusses ground water and how water on the surface can end up in ground water.  This article discusses the possible movement of radioactive material in ocean currents.  Lesson 11 & 12 involves ocean currents and the global movement of ocean water.  Lithosphere lessons 7-9 cover earthquakes and tsunamis.  The nuclear meltdown was due to the tsunami caused by an earthquake and loss of power. The only Biosphere Lesson I could find to apply to this article is somewhat of a stretch.  Lesson 3 discussed DNA and Body structures.  The radiation can cause mutations in DNA causing many detrimental effects to living organisms.  Lithosphere Lesson 8, Highs, Lows, and Wind discusses the movement of air in the atmosphere.  Using this article you could demonstrate how the radioactive material released in the atmosphere in smoke from the reactor could be moved by wind blowing from a high pressure system to low pressure system.  The radioactive material could be trapped in rain and returned to the lithosphere, biosphere, and hydrosphere such as lakes and rivers.

This disaster has far reaching affects around the globe due to the movement of the ocean currents and atmospheric movement.  The radioactive material will be trapped in sediment, transported throughout the atmosphere, carried on ocean currents, and could have detrimental effects on the Biosphere for hundreds of years.  This article easily demonstrates the movement of energy in the form of radioactive material throughout the spheres of the earth.

Weather affects timing of some natural hazards 
Seasonal patterns in earthquakes and volcanic eruptions can be linked to rain and snow
By Devin Powell and Alexandra Witze 
Web edition : Friday, December 9th, 2011 
http://www.sciencenews.org/view/generic/id/336856/title/Weather_affects_timing_of_some_natural_hazards



Research shows that earthquakes in areas of the Himalayas and Iceland can be predicted according to the seasons.  Seasonal rainfall and snowfall can help predict the occurrence of seismic and volcanic activity due to the weight of the water and snow.  In the Himalayas the number of earthquakes decrease during the rainy months due to the weight of the rain.  The slight bending of the crust between the seasons can suppress earthquakes during the rainy months.  During dry months the crust would bend back without the weight of the monsoon waters; during these dry months the number of earthquakes would increase.  

In Iceland, ice caps melt during the summer reducing the amount of weight on volcanoes.  Eruptions happen more often during May through November.  There is concern that as the ice caps melt due to the increasing temperature of the earth, the eruptions will not be suppressed.  In 2011 the eruptions from Icelandic volcanoes affected air travel in Europe.  It will be curious to see what the future holds for the area.

The hydrosphere is directly affecting the seismic and volcanic activity of the Lithosphere in this article.  The weight of the water and ice create enough pressure and bending to suppress both earthquakes and eruptions.  The depression of the crust due to the weight of water is small in the Himalayas but enough to subdue earthquakes. The amount of ice that melts in Icelandic summers is a significant enough to relieve pressure from the volcanoes resulting in eruptions.  The increase in atmospheric temperature is contributing to the melting of ice caps and global change in climate.  The biosphere is affected due to the damage to biotic factors around earthquakes and volcanoes.  Anthropogenic activities (biosphere) were affected because air travel over Europe was halted because of volcanic ash in the atmosphere.  The kinetic energy in the form of pressure of the weight of the ice suppresses volcanic eruptions and earthquakes.  Once the pressure is relieved due to melting of the ice, the pressure of the eruption or earthquake is able to overcome the pressure of the ice.  The potential energy of the earthquake or volcano is suppressed by ice becomes kinetic energy once ice melts.

Lesson that apply to this article; Lithosphere Lesson 7; Earthquakes & 8; Earthquake waves, Lesson 3;Investigating Plate Tectonics and Lesson 4; A deeper look at plate movement.  The earthquakes are suppressed by the weight and pressure of ice.  Once that pressure is relieved tectonic plates can then slide more freely.  With volcanoes, once the ice melts the weight of the ice relieves pressure on the volcano, similar to uncorking a bottle.  Without the pressure, the volcano will erupt.  Hydrosphere Lesson 4; frozen water, Atmosphere Lesson 6; heat in the troposphere, 7; Seasons on earth.  The glaciers and ice that grow and shrink with the change in the seasons or changes in the temperature of the earth change the pressure applied to mountains that are afflicted by volcanoes or earthquakes.
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Oklahoma has been experiencing earthquakes unlike anything in our history.  Usually we would have about 50 mild earthquakes per year.  In 2010 we had 1,047 earthquakes.  On November 5th, Prague Oklahoma experienced an earthquake measuring 5.6 that was felt all the way to Illinois. 
 This increase in seismic activity is being correlated to the increase in fracking in areas around Prague, the county seat of Lincoln County. “Fracking” or hydraulic fracturing is the where water and various chemicals are injected with pressure into the ground to collect previously irretrievable oil and natural gas from shattered sediment layers.  Lincoln County has recently had 181 of these injection wells. The U.S. natural gas industry has spent a considerable amount of money to convince the public that this harvesting of natural resources is environmentally safe and necessary for the economy of our area.
Environmental concerns about fracking have centered on the pollution of underground water by the various hazardous chemicals injected into underwater aquifers.  Studies by the United States Geological Survey and the United States Army indicate that injecting water into deep rock formations produces regional seismic activity.  Due to the increase in earthquake activity, environmental concerns with fracking have expanded.  
Throughout 1962 through 1966, the US Army injected 165 million gallons of toxic waste water into an injection well for disposal at the Rocky Mountain Arsenal (RMA).  The process was halted when “significant seismic events” were occurring near Denver, Colorado.  The Environmental Protection Agency, US Army Corps of Engineers, and the US Geological Survey concluded that the seismic events at RMA were caused by the hazardous waste disposal well.
I particularly liked the last paragraph that discusses how industry and government are not concerned with the pollution of a local community’s water supply by injection wells and fracking but when seismic activity from the human activities affects states around us, then they pay attention.
	Three of the four spheres are directly related to this article.  The Lithosphere is directly related because rock is broken up due to the pressure injection of fracking water to release gas and oil products.  These activities are resulting in increased regional seismic activity.  Oil and gas are products of the ancient biosphere.  Oil and gas were made from ancient plants and animals compressed under rock over time.  The modern day biosphere is also affected because the materials injected into the ground pollution underground water supplies that at some point will be at the surface through human activity or natural actions.  Wildlife, livestock, and humans will be consuming the pollutants from the water.  Due to the pollution of the water supply, the Hydrosphere is affected by fracking.  The atmosphere is indirectly affected by the use of the oil and gas that is harvested from the lithosphere.  Pollutants contribute to global warming and destruction of the ozone layer.  Once the underground water reaches the surface pollutants could evaporate into the atmosphere.  
Lessons that apply to this article are; Biosphere Lesson 4.  Oil and gas are fossil fuels that were once living organisms in the Biosphere.  Lithosphere lesson 7; earthquakes and 8; earthquake waves.  This article discusses the minor earthquakes and particular waves of these earthquakes in Oklahoma due to the collection of natural gas.  This article would be a great supplement for both of these lessons and applicable to my students because they experienced these earthquakes.  Earth Systems Lesson 4; Environmental Issues.  The occurrence of these earthquakes was due to anthropogenic activities necessary to collect oil and natural gas.  The use of oil and natural gas contributes to global warming with the addition of more carbon dioxide to the atmosphere, although natural gas is apparently less harmful that oil.  But there are other costs, such as damage to buildings from earthquakes and environmental issues with the collection of natural gas.  The fracking practices are similar to oiling a hinge, allowing points of pressure to move more smoothly.   Allowing minor tectonic plates to slide easier would apply to lesson 4; a deeper look at plate movement.
