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General terms


Biotic


Abiotic


Population

Community

Ecosystem

Biome

Biosphere

Population Ecology

rmax
R-selected and K-selected strategies

Exponential growth under ideal conditions and unlimited resources

Logistic growth assumes there is a maximum population the environment can support = carrying capacity.

Density dependent factors:  intensify as population increases.  

Examples-- resource availability, health, predation, lower fertility.

Density independent factors:  severity unrelated to population size.

Examples-- freezes, droughts, fires, hurricanes.

Ecosystems and Communities

Energy Flow

Primary productivity:  rate at which plants convert solar energy to chemical energy (Net PP vs. Gross PP)

Biomass:  weight of vegetation produced/area/time
Food chain, food web, energy pyramid, 10% rule

Producer, consumer, detritivore, trophic level


Secondary productivity

Production efficiency (Net secondary production/ Assimilation) X 100%

Species Interactions (interspecific and intraspecific)
Symbiosis:  mutualism, commensalism, parasitism

Predator-Prey
Defenses:  Camouflage or cryptic coloration, Mullerian mimicry (two toxic species resemble each other), Batesian mimicry (non-toxic species resembles toxic species)

Competitive Exclusion Principle (C.F. Gause):  two species cannot occupy the same environmental niche.


Succession

Primary Succession:  mosses and lichens are pioneer organisms.


Climax Community:  stable state

Secondary Succession:  occurs when existing community is disturbed

Biogeochemical Cycles
Carbon cycle, nitrogen cycle (nitrogen fixation, nitrification, denitrification, ammonification), phosphorus cycle, water cycle.  (Also eutrophication and biological magnification.)
PRACTICE MULTIPLE CHOICE
1. Production in terrestrial ecosystems is affected by 

a. temperature.

b. light intensity.

c. availability of nutrients.

d. availability of water.

e. all of the above.

2. Secondary production

a. is measured by the standing crop.

b. is the rate of biomass production in consumers.

c. is greater than primary production.

d. is 10% less than primary production.

e. is the gross primary production minus the en​ergy used for respiration.

3. Which of the following is not true of a pyramid of production?

a. Only about 10% of the energy in one trophic level is consumed by the next level. (The 10% rule states that about 10% of the energy at one trophic level is transferred to the next trophic level—with much of what is consumed lost as waste, heat, used in cellular resp)
b. Because of the loss of energy at each trophic level, most food chains are limited to three to five links.

c. The pyramid of production of some aquatic ecosystems is inverted because of the large zoo​plankton primary consumer level.

d. Eating grain-fed beef is an inefficient means of obtaining the energy trapped by photosynthesis.

e. A pyramid of numbers is usually the same shape as a pyramid of production.

4. Which of these processes is incorrectly paired with its description?

a. nitrification-conversion of ammonium in the soil to nitrite and nitrate

b. nitrogen fixation-conversion of atmospheric ni​trogen into ammonia

c. denitrification-return of NO3- to air, produced by denitrifying bacteria metabolizing nitrate (Returns N2 to air)
d. ammonification-decomposition of organic compounds into ammonium

5. The finding of harmful levels of DDT in grebes (fish-eating birds) following years of trying to eliminate bothersome gnat populations in a lake shore town is an example of

a. eutrophication.

b. biological magnification.

c. the biomass pyramid.

d. chemical cycling.

e. increasing resistance to pesticides.

6. The term (K - N)/K

a. is the carrying capacity for a population.

b. is greatest when N is very large.

c. is zero when population size equals carrying capacity.

d. increases in value as N approaches K.

e. accounts for the overshoot of carrying capacity.

7. Which of the following would not be a density-​dependent factor limiting a population's growth? 

a. increased predation by a predator

b. a limited number of available nesting sites

c. a stress syndrome that alters hormone levels 

d. a very early fall frost

e. intraspecific competition

8. The carrying capacity for a population is estimated at 500; the population size is currently 400; and rmax is 0.1. What is N/t?

a. 0.01   b.  0.8   c. 8     d.  40    e.  50

9. Which of the following trophic levels would most likely have the largest numbers of individuals? 

a. primary producers

b. omnivores

c. primary consumers

d. herbivores

e. tertiary consumers

10. A palatable (good-tasting) prey species has a similar appearance to a toxic species.  This is called:
a. Mullerian mimicry.

b. Batesian mimicry.

c. secondary compounds.

d. cryptic coloration.

e. either a or b.

11. A highly successful parasite

a. will not harm its host.

b. may benefit its host.

c. will feed without killing its host.

d. will kill its host fairly rapidly

e. will have coevolved into a commensalistic in​teraction with its host.

12. Why do most food chains consist of only three to five links?

a. There are only five trophic levels: producers; primary, secondary, and tertiary consumers; and decomposers.

b. Most communities are controlled bottom-up by mineral nutrient supply, and few communities have enough nutrients to support more links.

c. The dominant species in most communities con​sumes the majority of prey; thus, not enough food is left to support higher predators.

d. The inef​ficiency of energy transfer from one trophic level to the next limits the number of links that can exist.

13. Primary production

a. is equal to the standing crop of an ecosystem. 

b. is greatest in freshwater lakes and streams.

c. is the rate of conversion of light to chemical en​ergy in an ecosystem.

d. is inverted in some aquatic ecosystems.

e. is all of the above.

14. The human population is growing at such an alarmingly fast rate because

a. technology has increased our carrying capacity. 

b. the death rate has greatly decreased since the Industrial Revolution.

c. the age structure of many countries is highly skewed toward younger ages.

d. fertility rates in many developing countries are above the 2.1 children per female replacement level.

e. all of the above are true.

15. Which level of ecology considers energy flow and chemical cycling?

a. abiotic

b. community

c. ecosystem

d. organismal

e. population

16. Phytoplankton are the basis of the food chain in (SKIP)
a. streams.

b. wetlands.

c. the oceanic photic (water exposed to sunlight) zone.

d. rocky intertidal zones.

e. deep-sea hydrothermal vents.

17. Two species, A and B, occupy adjoining environ​mental patches that differ in several abiotic factors. When species A is experimentally removed from a portion of its patch, species B colonizes the vacated area and thrives. When species B is experimentally removed from a portion of its patch, species A does not successfully colonize the area. What might you conclude from these results?

a. Both species A and species B are limited to their range by abiotic factors.

b. Species A is limited to its range by competition, and species B is limited by abiotic factors.

c. Both species are limited to their range by com​petition.

d. Species A is limited to its range by abiotic fac​tors, and species B is limited to its range because it cannot compete with species A.

e. Species A is a predator of species B.

18. The middle of the S-shaped growth curve in the lo​gistic growth model

a. shows that at middle densities, individuals of a population do not affect each other.

b. shows that reproduction will occur only until the population size reaches K and N/t becomes O.

c. is the period when competition for resources is highest.

d. is the period when the population growth rate is the highest.

19. Which of the following organisms and trophic level is mismatched?

a. algae-producer

b. phytoplankton-primary consumer

c. fungi-decomposer

d. carnivorous fish larvae-secondary consumer 

e. eagle-tertiary or quaternary consumer

Altruism and Inclusive Fitness

Sometimes animals behave in ways that reduce their individual fitness but increase the fitness of other individuals in the population; this is called altruism, or selflessness. For example if a ground squirrel sees a predator approach, the squirrel often gives a high-pitched alarm call, which alerts unaware individuals, who then retreat to their burrows. This conspicuous alarm behavior increases the risk of being killed, because it brings attention to the caller’s location.  How could this behavior evolve?

Like parents and offspring, siblings have half their genes in common.  Selection could result in an animal’s increasing its genetic representation in the next generation by “altruistically” helping close relatives other than its own offspring. This realization led to the concept of inclusive fitness, the total effect an individual has on proliferating its genes by producing its own offspring and by providing aid that enables other close relatives, who share many of those genes, to produce offspring.

20. According to the concept of kin selection,

a. an animal would be more likely to aid a stranger if the "kindness" could be reciprocated.

b. an animal would aid its parent before it would help its sibling.

c. animals are more likely to choose close relatives as mates.

d. examples of altruism usually involve close rela​tives and increase an animal's inclusive fitness.

e. evolution is the proximate cause of animal be​havior.

21. Altruistic behavior _____. 

a. never occurs in natural populations

b. is expected when the species as a whole benefits from it

c. occurs only when closely related individuals benefit from it (others in the population can also benefit—for example, with alarm calls)
d. is expected when it increases the long-term inclusive fitness of the altruists

e. is expected when there are plentiful resources to share

22. Which one of the following statements best defines an altruistic act? 

a. It immediately benefits both the performer and another individual.

b. It immediately benefits another individual at some cost to the performer.

c. It immediately benefits the performer and imposes a cost on another individual.

d. It imposes a cost on the performer and the other individual.

e. It imposes a cost on the performer without benefiting another individual

Ecological Succession

Changes in community composition and structure are most apparent after some disturbance, such as a glacier or a volcanic eruption, strips away all the existing vegetation. The disturbed area may be colonized by a variety of species, which are gradually replaced by other species, which are in turn replaced by still other species—a process called ecological succession.

When this process begins in a virtually lifeless area where soil has not yet formed, such as on a new volcanic island or on the rubble (moraine) left behind by a retreating glacier, it is called primary succession.  Lichens and mosses, which grow from windblown spores, are commonly the first colonizers, called pioneer species.  Soil develops gradually, as rocks weather and organic matter accumulates from the decomposed remains of the early colonizers. Secondary succession occurs when an existing community has been cleared by some disturbance that leaves the soil intact.  Often the area begins to return to something like its original state. 

23. Which of these is a starting point for primary succession?

a. a surface exposed by a retreating glacier (only crushed rock is left, no soil)
b. abandoned farmland

c. an abandoned city

d. a neglected yard

e. none of these is a starting point for primary succession

