Biogeochemical assessment

Directions: For # 1 – 12 mark the correct choice on your answer document. For #13-16 answer as completely as possible on the sheet provided.

1. What was the main source of gases like CO2, SO2, and CH4 in Earth’s early atmosphere?

a. oceans
b. volcanoes 
c. meteoroids 

d. plants

2. If you were able to travel back in time to early Earth, what kinds of life might you find? 

a. trees
b. humans 
c. cyanobacteria 
d. insects

3. Which of the following gases is most abundant in today’s atmosphere?

a. CO2 
b. N2 

c. O2 


d. SO2 

4. What is the most abundant form of nitrogen in the atmosphere? 

a. N2 
b. NO3- 
c. NH3 


d. C3H7NO2

5. Which of the following processes is responsible for changing the composition of Earth’s atmosphere over time?

a. oxidation 
b. photosynthesis 
c. nitrogen fixation 
d. reduction

6. Identify which does not perform photosynthesis.

a. phytoplankton 

b. trees

c. cyanobacteria
d. dragon flies

Use the diagram below to answer #7 and #8.
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7. How has the CO2 concentration changed over time?

a. no change 
b. it decreased 

c. it increased 
d. it cannot be determined

8. What process is responsible for the change in question 7?

a. photosynthesis 
b. nitrogen fixation 
c. oxidation 
d. reduction

9. Which reservoir on Earth contains the most carbon?

a. biomass 

b. soil 


c. ocean 
d. atmosphere

10. What is one way that carbon leaves the surface ocean to be sequestered to the deep ocean?

a. it doesn’t leave
b. photosynthesis
c. degassing
d. dying phytoplankton

11. What form of carbon can be used for heating around the house?

a. CH4 – methane 
  b. CO2 – carbon dioxide 
c. CO – carbon monoxide
d. CO3-2 – carbonate 
12. Which of the following is not part of the carbon cycle?

a. atmospheric gases dissolve in the ocean

b. plants convert atmospheric gases to biomass

c. lightening converts atmospheric gases to more available forms

d. rocks getting eroded by water

13. Atmospheric gases

Below is a table of gases released from different volcanoes around the world. Use this table and the figure to answer the following questions.

Table 1. Examples of volcanic gas composition in volume percentage
 concentrations. (Symonds et. al., 1994)
	Volcano

Tectonic Style

Temperature
	Kilauea Summit

Hot Spot

1170 oC
	Ertà Ale

Divergent Plate

1130 oC
	Momotombo

Convergent Plate

820 oC

	H2O
	37.1 %
	77.2 %
	97.1 %

	CO2
	48.9 %
	11.3 %
	1.44 %

	SO2
	11.8 %
	8.34 %
	0.50 %

	H2
	0.49 %
	1.39 %
	0.70 %

	CO
	1.51 %
	0.44 %
	0.01 %

	H2S, HCl, and HF
	0.12 %
	1.10 %
	3.38 %


 







Figure 1










Current atmosphere composition

a. If the gases of early Earth originated from volcanoes, what were the three dominant gases in the atmosphere?

b. Which of those three gases is the least abundant in the atmosphere, assuming each volcano is producing the same amount of total gas?

c. How might CO2 and SO2 gases react with metals?

d. Did every volcano release equal amounts of each gas?

14. Development of oxygen

a. What process is responsible for putting O2 on our planet today? 

b. What gas is consumed in the process you described in question a.?

c. Draw a simple diagram of two forms of life that make a complete cycle of consumption/production of O2 and the gas in question b.

15. Nitrogen cycle 

a. How biologically available is N2? Can every life form use it?

b. How do animals acquire nitrogen from the environment?

c. Explain how nitrogen gets from the atmosphere to animals.

16. Carbon cycle

a. Describe where you could find each of these carbon forms: CO2 – carbon dioxide, CaCO3 – calcium carbonate, HCO3- - bicarbonate, C6H12O6 – sugar on Earth.

b. Explain how plants play a part in the carbon cycle over a 24 hour period.
c. How have humans altered the natural carbon cycle?
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