Biological and Geological Energy Pathways
Learning goals:
· Describe energy flow through biological systems.  Be sure to include energy transfer from the sun to an organism moving.  Include energy flow from plants to top consumers.  Connect the conservation of mass and the conservation of energy in the flow of a food web.   Lastly, describe how humans impact the flow of energy through a biological system by the resources (mass) we use.
· Describe energy flow through geological systems.  Be sure to include energy transfer from inside the earth to the surface.  Apply the concept of conservation of mass to the rock cycle and how rock is changed through seismic activity.  Cite evidence about how we know of earth history from the rock record.  Assess how energy and mass from geologic material affect human populations.
Laws of Conservation Review:
1. State the Law of Conservation of Mass: Mass is not lost/destroyed or created, just moved around (transferred)

2. State the Law of Conservation of Energy: Energy is not lost or created, just moved around (transferred)

3. What does it mean to conserve something? Nothing is lost, it has kept the same amount

Use your green biology packet to answer the following questions.

4. Label the picture below to show the process of photosynthesis.  Make sure to use these words:  plant, oxygen, carbon dioxide, water, sunlight, glucose, reactants, products.
Photosynthesis is what plants do to make food from the sun.
[image: http://thumbs.dreamstime.com/x/plant-roots-23525838.jpg]
Reactants are:				Products are:
Sunlight				Glucose (food)
Water (H2O)				Oxygen (O2)
CO2
(what goes in)				(what comes out)



5. Explain the energy transfer that happens in photosynthesis.  (Hint:  think about what type of energy is found in sugar/food).  Solar E. (sun)  Chemical E. (Food or between the atoms in the food)
[image: http://www.kids-korner.net/activities/COLORING/jul/pic-3-july.gif]
6. Explain all of the energy transfers shown in the picture that allow the horse to walk around, starting with the sun.  Make sure to list all 3 of the energy types.
Solar E. (sun)  Chemical E. (grass)  Mechanical E. & Heat E. (Horse)
(By Photosynthesis)		(by Respiration)
7. Does all the energy the horse gets from its food become mechanical energy?  If not, what happens to the rest of it?
No. 10% of the energy in the grass gets stored as Chemical E. in the horse’s body.

8. When the horse eats grass, what happens to the matter that makes up that grass?
It becomes either the horse’s body (and replaces or makes new cells).  Or it becomes waste.
9. What does a food web show?
All the different ways energy and mass move (flow) between plants, then animals (and when animals eat each other)

10. What is transferred from one organism to another in a food web?  (Hint: there are 2 things)
1. Material/mass is transferred to become the animal’s body.
2. Energy is transferred  (that is held in between atoms as chemical bonds)

11. What percent of the energy is passed from one organism to the next in a feeding relationship?
10% of the energy goes to the next organism, 90% is used by the current animal.  The 3rd consumer ends up with .1% of the original energy in the plant.

12. [image: http://www.desktopclass.com/wp-content/uploads/2011/06/ch5b.jpg]What is the original source of the worm’s energy?
The Sun

13. What is the worm’s role in this food web?
Decomposer, it breaks down dead animals for energy

14. What happens to the body of the fish when it is eaten by the worm?
It becomes the worm’s body or its waste.

15. What would happen to the food web if humans collected lots of the big fish?
There would be less worms and less materials and energy returning to the ecosystem

16. What would this (removing the big fish) do to the flow of energy in the food web?
Less energy or populations could spike if there is no offspring of the big fish.

17. How else do humans affect the other living things around us?
Ruin habitats through pollution or deforestation so that they don’t have a food source

Use your orange Volcano and Earthquake Packet to answer the following questions.
[image: http://idahoptv.org/dialogue4kids/images/season11/geology/earthlayers.gif]
18. What is the major source of energy that keeps the inside of the earth a liquid (mostly)? Heat E. in the core

19. Describe how this energy is transferred from the center of the Earth to the crust (Hint:  Each layer has at least one energy type) Core = Heat E., 
Mantle = Heat E. & Mechanical E. as the magma moves in Convection Currents
Crust = Plates move because of convection currents in the mantle and the plates get stuck = POTENTIAL E.
Crust = Potential Energy finally snapping is Earthquakes and Voclanos
20. How does this energy affect the surface?  
We have earthquakes, volcanos, & continents moving slowly over time.

21. How can you say that energy is conserved from the core to the crust?
Energy that is in the core is coming to the surface in the form of earthquakes and volcanos.

22. What types of energy do volcanoes have?		What types of energy do earthquakes have?
Heat, Mechanical and Sound E.					More Mechanical, Sound (and some heat) E.
23. Explain how this summary of geologic processes demonstrates the Law of Conservation of Mass.  As magma nears the surface, it cools into igneous rock.  When igneous rock is exposed to wind, rain, and other harsh conditions, it breaks down into sediments.  These sediments then collect and are cemented into sedimentary rocks. 
 The magma from the mantle cools into rock and it is the same mass.  Even when the bigger rock breaks down into smaller pieces it still has the same mass, it is simply fragmented but all the mass could still be accounted for. (It never disappeared.  When they become sedimentary rock they might be compressed and denser, but it’s still the same mass.  When it is squished as metamorphic rock it becomes even denser, but is still the same mass.  Eventually by plate subduction the same mass is returned back into the Earth’s mantle.

24. What happens to an igneous or sedimentary rock that is buried and put under a lot of pressure with high temperatures?
It gets squished and turns into a metamorphic rock.A

B
C
D

25. [image: http://www.proprofs.com/quiz-school/user_upload/ckeditor/Q68.jpg]List the rock layers from oldest (first to form) to youngest (last to form).  Explain your reasoning.
D, C, B, A.    The oldest layer must be put down first in a horizontal pattern, then
the layer above that and the layer above that.  The top layer is the youngest

26. What can the fossils in the rock layers tell us about the environment in this area?
In layer D it was a watery environment because of the clam shell, then the water dried up in layer C to support plant life, then in layer B larger creatures inhabited the area above ground, and last in Layer A it became a water environment again that supported fish.

27. These fossils were found on the top of a mountain.  How did they get there?
An earthquake caused that these layers got pushed up by the process of crust uplife.

[image: http://wwwdelivery.superstock.com/WI/223/1890/PreviewComp/SuperStock_1890-58559.jpg]
28. What event in the past likely caused the rock layers to look like this?

An earthquake caused a fault and broke these layers apart
29. Give 3 signs of past volcanic activity.  (How would you know volcanos have erupted there in the past?
1. There is igneous rock around the area (flood basalts, pumice etc)
2. There is a granite outcrop of slow cooling
3. There is an igneous intrusion into the bedrock.

30. How does the energy from the center of the Earth affect us?
Heat from the core causes movement in the mantle which causes the plates to get stuck causing an earthquake or a volcanic eruption.  This happens along fault lines.

31. Why are sediments important for farming and industrial uses?
Sediments are used during soil production which is a requirement to growing food.  Other sediments like sand and clay are used to make cement

32. List at least 2 ways that erosion of sediments can affect humans.
Erosion can cause landslides that ruin homes and cause death.
[bookmark: _GoBack]Erosion of crop areas can cause problems farming.
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