Chapter 4 Review Answers
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Organic | Inorganic
sugar water
gasoline | ammonia
protein | carbon dioxide

carbon dioxide and water (and sunlight)
sugar (glucose) and oxygen

Sample answer: (a) carbon dioxide, carbonate ion; (b) water, ozone; (¢) ammonia, DNA; (d) calcium

phosphate, phosphoric acid

Fossil fucls, such s coal, oil, and natural gas, are a carbon source made from the bodies of organisms that
died but did not fully decompose. Their bodies became compressed to form fossil fuels, a carbon-rich
source of energy.
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Carbonates form when carbon dioxide dissolved in seawater reacts with minerals such as calcium in
seawater. Marine organisms such as corals and molluscs use these carbonates to build their skeletons (shells).
“When these organisms die, the calcium carbonate in their shells becomes part of the sediments that will

eventually be rurned into limestone. Some of this calcium carbonate dissolves back into the seawater.
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Oceans hold large amounts of carbon in the sediments at the ocean floor. These come from the bodies of
dead organisms that have settled to the ocean floor, and from carbonate that settles out of ocean water.
The bodies of some ocean animals, such as corals and mussels, also store carbon.
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Nitrogen-fixing bacteria split the NN bond and combine nitrogen with hydrogen to make ammonia,
making nitrogen available for other organisms to use.

3

Lightning has enough energy to break the N-N bond, which also makes nitrogen available for living
organisms to use.

Unlike the other cycles, the phosphorus cycle has no atmospheric component.

N

sedimentary and metamorphic bedrock in Earths crust

13. The phosphorus in animals re-enters the cycle when animals dic. As their bodies decompose, the
phosphorus in their tissues is returned to the soil.

14.C
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15.B

16. Digestion and decomposition both involve the breakdown of organic material by living organisms. They
are different in that digestion breaks foods down into nutrients that are absorbed by the body and then
used in building new structures, repairing injuries, or providing energy. Decomposition is the breakdown
of living organisms that have died, and the process returns the chemical constituents of their bodies to the
environment.

17. Forests absorb more carbon than they release. This is why they are called carbon sinks. The carbon that
they do release is released slowly. This is why forests are also called carbon reservoirs.

18. By breaking down dead or decaying organisms, decomposers break down carbohydrates in their tissues
and recurn the carbon to the soil or water. In the process, they also use oxygen and give off carbon
dioxide through respiration.

19.C

20. Organic substances are found in living organism and the fossils of once-living things. If scientists found
organic substances on Mars or on the Moon, that would provide strong evidence that life could exist in
those locations.

21, The fertilizers can pollute lakes and streams. The excess nutrients can encourage algac blooms that choke
out native species and deplete the ecosystems of oxygen.
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22. (a) 1: temperate grassland; 2: temperate rainforest; 3: tropical rainforest. Rainforest soils are typically
nutrient-poor, so they have low levels of soil nitrates. Grasslands generally have fertile (i.e., high-
nitrogen) soil. The temperate rainforest falls in the middle. Tropical rainforests typically have large
numbers of organisms living in them, so their biomass will be highest; they are also the warmest of the
three biomes, 5o their soil temperarures should be the highest.

(b) tropical rainforest

(e) A tundra ecosystem will be low in all categories. The tundra has little biomass, relaively infertile sol,
and low temperatures.




