Ecology
New Caney Invitational 2010

Instructions: Write all answers on the answer document.
Part I: Multiple Choice
Principles of Ecology

1. The most fundamental unit of ecology is the:

a. population

b. organism

c. community

d. ecosystem

2. If a country decreases in land area, but its population remains the same, the population density:

a. increases

b. decreases

c. stays the same

d. levels off

3. An organism that makes its own food is considered a:

a. primary producer

b. primary consumer

c. heterotroph

d. decomposer

4. A school of fish is an example of what type of population distribution:
a. uniform

b. random

c. clumped

d. even

5. Biotic potential is:

a. the maximum number of individuals that a population can sustain in a given environment

b. the maximum birth rate of a population given unlimited resources, space, and lack of competition and predators

c. the maximum death rate of a population given unlimited resources, space, and lack of competition and predators

d. the maximum growth rate of a population given unlimited resources, space, and lack of competition and predators

6. All of the following are density-independent limiting factors except:
a. disease

b. food supplies

c. droughts

d. waste products

7. In what type of population growth does the population grow as if there are no limiting factors:

a. exponential

b. logistic

c. uncontrolled

d. controlled

8. Lichen is an example of:

a. ammensalism

b. mutualism

c. parasitism

d. commensalism

9. A harmless animal copying the appearance of an animal that is dangerous is known as:
a. Batesian mimicry

b. Aposematic coloration

c. Müllerian mimicry

d. cryptic coloration

10. All the biotic and abiotic resources used by an organism are known as its:

a. habitat

b. niche

c. resource usage

d. carbon footprint

11. Coevolution is most often seen in which of the following interactions:

a. competition

b. parasitism
c. predation

d. mutualism

12. What type of succession takes place on an area that once had stable life, but was disturbed:

a. primary succession

b. bare-rock succession

c. pond succession

d. secondary succession

13. About how much energy is lost between each trophic level?

a. 10%

b. 50%

c. 90%

d. 99%

14. The cumulative weight of all members of a given trophic level is represented by:

a. biomass pyramid

b. pyramid of numbers

c. trophic pyramid

d. food chain

15. The conversion of NO3 to N2 by bacteria is known as:

a. nitrogen fixation

b. Denitrification

c. ammonification

d. nitrification

16. Photosynthesis and respiration belong to which cycle:

a. Water Cycle

b. Phosphorous Cycle

c. Nitrogen Cycle

d. Carbon Cycle

17. What are the main conditions that determine plant life in a given biome?

a. Rainfall and temperature

b. Rainfall and Sunlight

c. sunlight and temperature

d. altitude and temperature
18. The lowest division of environmental complexity that includes both biotic and abiotic components is:

a. population

b. community

c. ecosystem

d. biosphere

19. The entire life containing area of the planet is the:

a. biosphere

b. ecosystem

c. biome

d. hydrosphere

20. The greenhouse effect is:

a. the result of excess CO2 in the Earth’s atmosphere

b. a natural phenomena that maintains Earth’s temperature range

c. the result of the difference in the angles of the sun’s rays

d. an unnatural phenomenon that causes heat energy to be radiated back into the atmosphere
Grassland Ecology

21. If traveling from West to East, in what order would you encounter prairies in the United States:

a. Tall-grass, Mixed-grass, short-grass
b. short-grass, tall-grass, mixed-grass
c. mixed-grass, short-grass, tall-grass
d. short-grass, mixed-grass, tall-grass
22. What is the average precipitation in the tall-grass prairie ?
a. 24-40 inches

b. less than 10 inches

c. 14-25 inches

d. more than 40 inches

23. Big bluestem (a prairie grass) grows to a height of 6-8 feet, how deep do its roots reach?

a. More than 10 feet

b. up to 6 feet

c. about 2 feet

d. less than 1 foot

24. Which of the following is not a grassland species?

a. Bobolink

b. Dickcissel

c. Behn’s Fat Finch

d. McCown’s Longspur

25. Which of the following is not a reason there are few trees in grasslands:

a. Not enough precipitation

b. fires prevent them from growing

c. They are eaten by buffalo and other herbivores before they can grow

d. They cannot survive the harsh winters
26. Which of the following organisms is least likely to be found in a grassland environment:

a. deer

b. wood tick

c. prairie dog

d. red-tailed hawk

27. Why do few natural grasslands remain?

a. they have been turned into farms due to rich soil.

b. they have been destroyed by cities as they need room to expand

c. pollution has killed many grassland plants

d. desertification has converted many grasslands to deserts

28. Grasslands exist on every continent except:

a. Australia

b. Antarctica

c. Asia

d. Australia

29. Why are grasses able to survive fires?

a. their roots extend deep underground

b. fires cause their seeds to open and spread
c. they grow from the bottom up

d. fires remove competing plants from the area

30. Which of the following is an example of a primary consumer?

a. prairie dog

b. red-tailed hawk

c. big bluestem

d. rattlesnake

Taiga Ecology

31. Where is the taiga located?

a. only in the Southern Hemisphere

b. on all continents except Antarctica

c. in Northern Canada and Russia

d. only in the United States

32. What is the average temperature range for the taiga?

a. 20 to 70 degrees F

b. -65 to 70 degrees F

c. -20 to 50 degrees F

d. 0 to 100 degrees F

33. Why are fires beneficial to the taiga biome?

a. They remove grasses

b. they allow seeds that only open at certain temperatures to spread 

c. the remove animals from the area

d. fires kill younger trees

34. Why is the conical shape of conifers beneficial?
a. increases heat retention

b. increases the trees surface area

c. prevents snow buildup and loss of branches

d. makes them hard to be removed by humans

35. What is the average precipitation of the taiga?

a. less than 10 inches

b. more than 50 inches

c. 10 to 30 inches

d. 6 to 40 inches

36. Which of the following is a taiga species?

a. Pine Grosbeak

b. Red-tailed hawk

c. Cactus Wren
d. Barn Owl

37. Why is there very little diversity in the taiga?

a. Trees use all of the nutrients in the soil

b. an introduced species has destroyed the biodiversity

c. the ground is in a state of permafrost

d. most plants can’t survive the harsh conditions

38. The top layer of soil in a forest or grassland that contains decaying plant and animal matter is called:

a. topsoil

b. litter

c. subsoil

d. bedrock

Population Study

An ecologist studied the number of organisms in an area over a three year period and obtained the following results:

	Year 
	Rabbits 
	Owls
	Coyotes

	1 
	220
	 15 
	 1

	2 
	140
	 16
	 0

	3 
	115 
	 14
	 5


For the following questions (38-40) , pick from the following choices

a) increase in owl population

b) decrease in owl population

c) migration of coyotes into area

d) decrease in number of producers in area

39. What is the best explanation for the decrease in rabbit population from year 1 to year 2?
40. What is best explanation for decrease in rabbit population from year 2 to year 3?

41. By what percent did rabbit population decrease from year 1 to year 3?

Biodiversity Study

Use the following information to answer the following questions:
Organisms A, B, C, D, are counted in three different areas, and the results appear below.
	Area
	# A
	# B
	#C
	#D

	1
	17
	6
	1
	2

	2
	15
	8
	9
	1

	3
	8
	9
	15
	9

	Total
	40
	23
	25
	12


42. What percent of organisms in area 2 are Type A?
43. What percent of the total organisms are Type C?
44. Which area has the greatest biodiversity?
Soil Profile:

45. Draw a soil profile containing O, A, B, and C horizons and define each.

Tie Breaker:

Create a food web based on the following organisms:

a. Grass

b. Grasshopper

c. mouse

d. deer

e. rabbit

f. bluejay

g. snake

h. wolf 

i. hawk

j. fox

Label each as producer, primary consumer, secondary consumer, tertiary consumer, or decomposer.

