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Chapter 14: QUICK-CHECK answers


Chapter 14
Answers 
QUICK-CHECK questions
1 
Identify the following as true or false.

a 
A primary consumer is a producer.

False: A primary consumer in an ecosystem is any animal that eats plants (or other producer organisms). Such organisms are termed herbivores.

b 
A predator in an ecosystem is at the third trophic level.

True: A predator in an ecosystem is at the third trophic level and is termed a carnivore. Carnivores consume plant-eating animals or herbivores.

c 
Energy moves through an ecosystem as the chemical energy of organic matter.

True: Energy moves through the various trophic levels in an ecosystem in the form of chemical energy in organic matter.  

d 
Producers can capture and transform radiant energy.

True: The essence of a typical producer is its ability to capture radiant energy and transform it into chemical energy. 

e 
Energy is recycled within an ecosystem.

False: Energy is not recycled within an ecosystem. Energy is transferred between different trophic levels in an ecosystem with some being lost at each transfer as heat energy, but there is no recycling.

2 
Give an example of an organism that is:

a 
a producer in a terrestrial ecosystem

Typical producers in a terrestrial ecosystem would be expected to include flowering plants, conifers, ferns and mosses.

b 
a producer in an aquatic ecosystem

In an aquatic ecosystem, producers would be expected to include phytoplankton and algae.

c 
a consumer of chemical energy

A consumer of chemical energy is any herbivore, such as a leaf-eating insect, or any carnivore, such as a quoll.

d 
a tertiary consumer

A tertiary consumer is at the fourth trophic level and would be any animal that eats a carnivore. One example would be an eagle that eats small predatory mammals. 

e 
an organism at the first trophic level.

Organisms at the first trophic level include any producer organisms, such as plants, algae and cyanobacteria.

3 
Identify the following as true or false.

a 
Producers occupy the first trophic level in an ecosystem.

True: Producers are at the first trophic level as they make their own food from inorganic material using external energy that they capture.

b 
Energy is gained at each higher trophic level in an ecosystem.

False: Usable energy is lost, not gained, at each trophic level in an ecosystem. 

c 
Herbivorous insects produce a greater proportion of new tissue from their food compared with herbivorous mammals.

True: Herbivorous insects would be expected to produce a greater proportion of new tissue from their food than herbivorous mammals. This is based on the fact that mammals use much of the energy that they obtain from their food in producing heat to maintain a constant body temperature.

4 
In an ecosystem, which energy flow would be greater?

a 
energy flow from primary to secondary consumers

b 
energy flow into producers

In an ecosystem, (b) would be greater than (a). The energy flow into producers is expected to be greater than the energy flow from primary to secondary consumers since some energy is lost as heat energy at each trophic level, leaving less usable energy available for transfer to the next higher trophic level.

5 
Identify two sources of ‘lost’ energy in a consumer organism.

The ‘lost’ energy in a consumer, such as a mammal, can be accounted for as:

· heat energy generated by metabolic processes for maintaining life

· organic matter in urine

· organic matter in faeces.

It is only the chemical energy in the tissues of this mammal that is available for transfer to the next trophic level (see figure 14.16).

6 
Which has the higher energy cost of production: one gram of herbivore tissue or one gram of carnivore tissue?

One gram of carnivore tissue has a much higher energy cost of production that one gram of herbivore tissue. In general, carnivore tissue is about 10 times more expensive in energy cost to produce relative to herbivore tissue.

7 
Identify the following as true or false.

a 
A pyramid of numbers denotes the kinds of producers in an ecosystem.

False: A pyramid of numbers shows the number of organisms at each trophic level but does not identify the kinds of organisms. So, a pyramid of numbers shows the number of producers, but not their kind.

b 
In a pyramid of biomass, the length of the bars denotes the biomass at each trophic level.

True

c 
A pyramid of energy cannot be inverted.

True: The pyramid of energy for an ecosystem is the only type of pyramid that can never be inverted.

8 
Consider a mountain ash tree and the consumers that live on it as an ecosystem. What would be distinctive about the pyramid of numbers for this ecosystem?

In this particular ecosystem, the pyramid of numbers would be inverted with just one very large producer organism but with many primary and secondary consumers.

9 
Identify the following as true or false.

a 
Net primary production in an ecosystem is greater than gross primary production.

False: Gross primary production (GPP) is greater than net primary production (NPP). GPP is the organic matter produced by photosynthesis while NPP is the remainder after the producer’s own energy needs have been met. (This can be shown as the equation: NPP = GPP – R, where R is the organic matter used in cellular respiration by the producer.)

b 
Primary productivity refers to the rate of production of chemical energy by producers.

True

c 
NPP is greater in forests than in desert scrubland.

True: It is reasonable to predict that NPP would be greater in a forest than in a desert scrubland because water availability is a significant limiting factor in a desert scrubland. Factors that limit the rate of photosynthesis (or rate of production of organic matter) result in a lowering of the NPP of an ecosystem. 

10 
Which of GPP and NPP supports the consumers in an ecosystem?

The consumers in an ecosystem are supported by the net primary production (NPP) in an ecosystem.

11 
Give an example of a limiting factor for primary productivity in:

a 
desert ecosystems

A limiting factor for primary productivity in a desert ecosystem is the availability of water.

b 
tropical rainforest ecosystems.

A limiting factor for primary productivity in a tropical rainforest ecosystem is the availability of light.

12 
Explain the equation: NPP = GPP – R.

GPP (gross primary production) is the total organic matter produced by the producers in an ecosystem.

NPP (net primary production) is the remainder after the producer’s own energy needs through cellular respiration has been met.

R is the organic matter used in cellular respiration by the producers.

The equation NPP = GPP – R shows this relationship.

13 
Identify the following as true or false.

a 
Every community in a sustainable ecosystem must include some producer organisms.

True: Without producer organisms, an ecosystem cannot exist since the producers capture external energy, transform this energy and bring it into the ecosystem in the form of organic matter.

b 
Chemosynthetic bacteria can carry out the process of photosynthesis.

False: Chemosynthetic bacteria lack any form of chlorophyll and cannot carry out photosynthesis. Photosynthesis is the process by which the radiant energy of sunlight is captured using chlorophyll.

c 
Hydrothermal vent ecosystems rely on chemosynthetic bacteria to bring energy into the ecosystem in the form of organic matter.

True: Hydrothermal vent ecosystems rely on chemosynthetic bacteria to bring energy into these ecosystems that are in complete darkness at the ocean depths. 

14 
From where do the hydrothermal bacteria obtain energy to make organic matter?

The chemosynthetic bacteria in hydrothermal vent ecosystems make organic matter using energy released by reactions involving inorganic matter. For example, chemosynthetic sulfur bacteria use the energy released from the oxidation of hydrogen sulfide to sulfur.

15 
What is the source of carbon atoms in both photosynthesis and chemosynthesis?

In both photosynthesis and chemosynthesis, the source of carbon atoms is carbon dioxide.

16 
Give an example of the following:

a 
an inorganic form in which carbon atoms can be present

Inorganic forms of carbon include carbon dioxide.

b 
an organic form in which nitrogen atoms can be present.

Nitrogen is present in organic form in amino acids and in proteins.

17 
Identify a cycle that fits the following:

a 
one that depends on the action of many kinds of bacteria

The nitrogen cycle depends on the action of many kinds of bacteria including:

nitrogen-fixing bacteria to convert nitrogen from the air to ammonium ions

nitrifying bacteria to convert ammonium ions to nitrates and nitrites

decomposer bacteria to convert organic nitrogen to an inorganic form.

(See figure 14.33.)

b 
one that does not involve the atmosphere as a store.

The phosphorus cycle does not involve the atmosphere as a gaseous store of the element concerned (see figure 14.34).

18 
Chemical A is water-soluble and can be excreted; chemical B dissolves in lipids and is non-biodegradable. Which would be expected to accumulate?

Because chemical B is not biodegradable, if it is present in an ecosystem, it will tend to persist. So, chemical B would be expected to accumulate in body tissues because it can dissolve in lipids. Since chemical B is not water soluble, it cannot be readily excreted from the body.  

19 
Which group of organisms in an ecosystem would be expected to have the highest accumulation of a persistent chemical? Explain.

The highest accumulation of a persistent chemical in an ecosystem would be expected in the highest order consumers. An increasing concentration or bio-accumulation of a persistent chemical occurs as the trophic level of an organism increases. This is due to the fact that each gram of tissue built up at one trophic requires the consumption of 10 times that amount of tissue from the trophic level below it (see figure 14.36).
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