Reading and Study Questions for Smil
Chapter 2

These reading questions are the basis for quiz questions.  As always, I recommend that you make some spaces between questions, and print these out.  As you read, write in the correct answers.  Then, when the quiz comes, you will be ready.  NOTE THAT DIFFERENT PRINTINGS OF SMIL HAVE DIFFERENT PAGE NUMBERS FOR PARTICULAR CONTENTS.
List the reasons why our sun is a Goldilocks star.  What is the problem with being too large?  With being too small?

Explain what would the earth be like if:

· it had a 240 day instead of 24 hour rotation cycle

· its orbit were much more elliptical

· if 90% of its surface were land

· it had no water vapor and merely 0.38% of carbon dioxide in its atmosphere

By how many degrees F does the so-called greenhouse effect increase the temperature of the Earth?
(note: multiply K by 1.8 to get degrees F)
Define autotrophs, phototrophs, chemotrophs, and heterotrophs.
List the four categories of heterotrophs.  Which one do most humans conform to?

How does the current luminosity of the sun compare with its luminosity after its birth some 4.5 billion years ago?

What is the future of the sun?

What is the solar constant, expressed in watts per square meter?  How is it measured?  What is the meaning of the 342 watts per square meter value described by Smil? (what is that a measure/value of?)
What is the meaning of global albedo, and what is its average value?

How much is average insolation, in watts per square meter?  What fraction is fossil fuel and primary electricity use of the total global insolation received per year?

Where are the zones of solar radiation poverty?
Which greenhouse gas is most significant in terms of its total effect on temperature?  Then why the fuss over carbon dioxide?  

In case you didn’t write about this in the previous question, why is water vapor not considered a key regulator of global temperature changes through time?

Summarize the three indispensable services that solar radiation supplies to planet earth. (p 34)
Regarding water, the heat of vaporization is so important for the transport of atmospheric heat from one region to another.  Explain.  How many Petawatts are utilized in evaporating water globally, out of the ~87 total that arrive to the Earth’s surface?
What particular property of water makes the oceans a highly significant planetary heat regulator?

What would happen to fish in polar climates if the maximum density of water was 0 degrees C rather than the actual 4 degrees C?  Explain.

List types of surfaces where the geothermal flux is relatively high, and where it is relatively low.

What are the key determinants of earthquake-caused fatalities?

What is it about the nature of volcanic eruptions that make scientists believe they are only around 2 percent of the total geothermal energy flux per year?

Why are most leaves green?

Photosynthetically active radiation is about what percentage of solar insolation?

Why is crabgrass a particularly formidable weed in hot weather?

What do agave and vanilla plants do at night that make them able to survive extreme heat and aridity?
List some functions that respiration plays in plants.

What share of energy fixed in photosynthesis does respiration utilize in mature trees?  Explain.

Net Primary Productivity (NPP) = Gross Primary Productivity (GPP) - Respiration

Regarding the net efficiency of photosynthesis, what are the average rates on land and for the oceans?  How efficient are the most productive forests?  What two factors of production limit the distribution of forests? (bottom of page 42)

Which regional ecosystems have the greatest storage of above-ground biomass?  (hint – close to home)

If you had a Douglas-fir forest that produced at the top end of NPP estimates for temperate forests, how much energy would be available in its firewood on a sustained basis, per square meter?  (hint, all you need are the data on page 43)   Convert to watts per square meter, and then calculate what this amount of energy in the form of electricity is worth if the price per kilowatt-hour was $0.08.  How much gross firewood energy “value” can thus be produced per hectare, per year?*  (1 hectare is 10,000 square meters)
Define what your BMR is.

Which group has higher BMRs at a given size, ectotherms or endotherms?

With regards to BMRs, what does Kleiber’s line tell us about the reason that there are absolute limits to the smallness of hummingbirds?

Why is a rhino-sized tiger less probable than a rhino?

Why is hibernation easier for larger animals, in terms of BMR-related energetics?
Express the basic relationship between mass and power available for running, and then explain why you can not outrun a large bear.

What key ratio sets limits on how large flying birds can be?

Here's a question not directly addressed in Smil:  Analogous to the previous two questions, why would a 8” x 4” car powered by a solar PV cell of 16 square inches be better powered than a 8’ x 4’ car powered by a solar cell covering sixteen square feet?  (Assume each solar cell has equivalent conversion efficiency per square inch.)*
Why do autotrophs dominate the biomass category when compared with other tropic levels in terrestrial ecosystems? 

Draw a pyramid that represents biomass of autotrophs, herbivores, secondary consumers, and tertiary consumers.  

On what level(s) do decomposers feed from?

Explain what is meant by the term “inverted pyramid” and in what kind of ecosystem you will find it.  Explain why this inversion happens.*
Why is it that in all modern ecosystems the animals with the largest body mass are herbivores?  You may also want to refer back to the rhino-sized tiger question and reading.

What are the only two safe generalizations about energy transfers to different trophic levels of ecosystems?

Final energy transfers are the products of the proportion of exploitation, the assimilation efficiency, and the production efficiency.  Define each.

The abundance of herbivores is limited by phytomass available but more importantly by _______.

Assimilation efficiency is dependent on what factor?

There is an interesting example from our own PNW coast about how NPP can be controlled from the top down.  Explain, including the roles of humans.
Wow, you survived the most hardcore science chapter.  This will probably be the hardest chapter of the term for most of you, so hang in there.

