NJSL Environmental Science January 2015 GREEN TEST
Choose the answer that best completes the statements or questions below and fill in the appropriate
response on the form. If you change an answer be sure to completely erase your first choice. Please
PRINT your name, school, area, and which test you are taking onto the scan-tron.

1. The Earth’s mantle is made up of very hot material that rises to the top of the mantle, cools, then
sinks, reheats, and rises again, constantly repeating the cycle. This action, which causes the Earth’s
crust to move, is known as

A. Convection currents B. Magnetic fields

C. Hot spots D. Conduction forces
2. This diagram illustrates which geological process?

A. Faulting B. Folding

C. Weathering D. Metamorphism

Foatwal Block A\ Honging Wal Block |

3. Which list shows the layers of the atmosphere in order, starting with the layer closest to earth?
Stratosphere, Troposphere, Mesosphere, Thermosphere
Troposphere, Mesosphere, Thermosphere, Stratosphere,
Stratosphere, Troposphere, Mesosphere, Thermosphere
Troposphere, Stratosphere, Mesosphere, Thermosphere
Troposphere, Thermosphere, Stratosphere, Mesosphere

moowp

Select the letter of the definition that matches the term for questions 4-8
A. Pieces of the crust that "float" on the mantle
B. Oldest life form
C. Movement that cause matter or air that is hot to rise & cool to sink
D. Energy source at hydrothermal vents
E. Where 2 plates are colliding. One is pushed down under the other
4. Subduction zone

5. Convection currents

6. Cyanobacteria

7. Plates

8. Hydrogen sulfide, H,S.
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Select the letter of the definition that matches the term for questions 9-13
A. The most geologically active areas on Earth.

B. Deepest places on Earth’s surface, located at subduction zones.

C. Molten rock below the surface of the Earth

D. Place where two plates are separating. These plates are moving in opposite directions making
the oceans larger.

E. Earth's plates have been floating on the mantle for millions of yrs.

9. Magma

10. “Continental Drift”
11. Mid-ocean ridge
12. Plate boundaries
13. Trenches

14. Why was atmospheric ozone important for the evolution of early life?
A. It led to a decrease in the oxygen concentration of the atmosphere.

B. It led to an increase in the oxygen concentration of the atmosphere.
C. It reduced the intensity of infrared radiation reaching Earth’s surface.
D. It reduced the intensity of ultraviolet radiation reaching Earth’s surface.

15. A new book on a controversial scientific subject was recently published. How does one determine if
the information in the book was valid and reliable?

A. Research where the author went to school worked on any other research topics at a university
or research organization and see if the author communicated with other scientists.

B. See if the media reviews of the book were favorable and check how many

other books the author published.

C. Find out if the information in the book came from reputable sources and see if the

author had published papers on other topics in international journals.

D. Find out if the author had other peer-reviewed research papers on the topic and

compare the information in the book with several other relevant scientific sources.

16. Peter and Rosemary Grant of Princeton University have been studying thirteen species of finch living
on the Galapagos Islands. The finches were thought to have evolved from a common ancestral finch
population that arrived from South America. Which of the following statements best accounts for the
thirteen species of finch from the common ancestral finch?

A. After their initial arrival, the ancestral finches had an increased rate of mutations

B. Ancestral finches adapted to different environments during their life span.

C. Ancestral finches with variations suited to different environments survived & reproduce.

D. Ancestral finches reproduced with selected local birds suited to different environments.

17. What role does Earth’s surface play in global warming?
A. ltreflects all of the sun’s energy reaching the surface.

B. It absorbs the sun’s energy and radiates infrared energy.
C. Itabsorbs the sun’s energy and radiates ultraviolet energy.
D. It absorbs the sun’s energy, keeping the temperature of Earth’s crust constant.
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18. Most of the dry mass of a plant is derived from:
A. Minerals from soil B. Carbon from soil C. Oxygen from soil

D. Oxygen from atmosphere  E. Carbon from atmosphere

19. The relationship between gross primary production (GPP), net primary production (NPP), and
respiration energy (R) is

A. NPP =GPP +R B. NPP = GPP/R

C. NPP=GPP-R D. GPP = NPP-R E. None are correct
20. Which of the following would be an example of limiting abiotic factor(s)?

A. Water availability B. Food availability C. Mate availability

D.Band C E. A, B,andC.

21. Organisms that gain their energy and nutrients from eating plants are called
A. Omnivores B. Primary consumers C. Producers

D. Detritivores E. Autotrophs

22. Which of the following is not true of solar energy reaching the earth? Some solar energy is

A. Reflected by atmosphere B. Captured by plants
C. Absorbed by the ozone layer D. Recycled as high energy light
23. A pyramid of Energy shows.....
A. Loss of energy at each trophic level B. Why food chains cannot be too long
C. Available energy at each trophic level D. All of these choices

24. Which of the following does not qualify as a biogeochemical cycle?
A. Water B. Carbon  C. Nitrogen D. Energy  E. Phosphorus

25. A significant cause of natural sulfur dioxide in the atmosphere is:
A. Sulfur in animal tissue B. Volcanic eruptions C. Ocean sediment D. Animal waste

26. Which model illustrates the majority of real-world biotic interactions that occur in nature?
A. Afood web B. Energy pyramid C. A food chain
D. Any biogeochemical cycle E. All of these

27. The increasing concentration of a toxic substance in the tissues of organisms at successively higher
levels of the food chain is known as:

A. Bioaccumulation B. Biocide C. Bio magnification

D. Biomarkers E. Biological pest control

28. The concept of ecological footprint is measured in terms of the amount of
A. resources an individual consumes daily.
B. land and water area.
C. resources an individual consumes over the course of a lifetime.
D. resources an entire nation consumes yearly.
E. resources an individual consumes yearly
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29. According to the law of conservation of matter,

I. matter can be created I1. matter cannot be destroyed
I11. after a chemical reaction, the original atoms remain
A. lonly. B. 1l only. C. Il only. D. land Il E. Il and Il

30. In a food chain, the arrows are properly read as:
A. Only ten percent is transferred Provides energy to....

B. This consumes that...
C. Provides energy to....
D. None of the above

31. Choose the correct sequence for energy flow within an ecosystem
A.  Herbivores ) producers ===)  Carnivores ===  SCavengers

B. Producers gl herbivores mms) ~ carnivores mmmmmh scavengers
C. Producers — carnivores === herbivoreS s carnivores
D. Scavengers =) Producers e ~ herbivores s carnivores
E. Carnivores sl scavengers~ producers ) herbivores

=

£.
=E
E
£

Food web source: http://www.exploringnature.org/
32. Using the photo above, which of the organism(s) would be considered a decomposer?
A. Giraffe & vulture B... Zebra & wildebeest C. Lion & cheetah

D. Bacteria & termites E. Acaciatree & Senegal Gum tree

33. What impact does deforestation have on the carbon cycle?
A. Increase in amount of CO, in the atmosphere

B. Decrease in the amount of CO, in the atmosphere

C. Increase in the amount of photosynthesis

D. Increase in the amount of cellular respiration performed by autotrophs
E. Deforestation has no impact on the carbon cycle
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34. When nutrients are transported through soil with water, this process is known as

A. Infiltration B. Percolation C. Decomposition D. Leaching  E. Nitrification
35. Which of the following is not a part of the carbon cycle?
A. Transpiration B. Combustion C. Photosynthesis D. Extraction E. Respiration

36. The total fertility rate (TFR) is an estimate of the

A. number of children that will survive to adulthood.
B. number of years a typical infant will live.
C. number of children each woman in a population will have.
D. number of births per 1000 people per year.
E. percentage of women in a population that are able to have children.
37. Developing countries tend to have a(n) ___ age structure diagram.
A. rectangular-shaped B. inverted triangle C. pyramid-shaped D. square E. round

38. Populations whose age structure diagrams are narrower at the bottom than at the top have
high death rates

the same proportion of individuals in each age group
a declining population

a high growth rate

all of the above

moow>»

39. Using the rule of 70, a population growing at 10% would double in
A. 7 years B. 10 years C. 15 years D. 17 years  E. Not enough information

Interpreting Population Pyramids & the Demographic Transition Model

: i - o B
Pyramid A Pyramid B Pyramid C Pyramid D

Using the population pyramids above, indicate what is most likely happening to the populations in each
pyramid for questions #40 — 44 by selecting the letter below which best describes it:

A. Stable or close to stable. B. Stable but going to decline in a few decades.
C. Rapidly growing D. Growing

40. Pyramid A

41. Pyramid B

42. Pyramid C

43. Pyramid D
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44. Of the population pyramids above, which suggest high quality health care?

A. Pyramid A B. Pyramids A & C C. Pyramids B,C & D
D. Pyramid C & D E. All suggest quality health care

For questions # 45-51, select the letter below that best describes the relationship:
A. Mutualism B. Commensalism C. Parasitism
D. Predator/prey E. Competition

45. Many plants have their roots infected with a specialized fungus. The plant supplies carbon to fungus
and the fungus supplies nutrients to the plant. This is an example of
46. The relationship demonstrated by a food chain

47. Epiphytes growing onto rainforest tree branches

48. Examples include: tapeworms and mistletoe

49. Examples include lichens, ants & acacia trees, and Rhizobium bacteria in root nodules of
legumes.

50. The relationship between redwood trees and redwood sorrel

51. Two young maples trees growing next to each other

52. Many sub-Saharan tribesmen of Africa regularly use the blood, milk, and fur of their livestock,

without killing them. Based on this information alone we might classify this relationship as .
However, the cattle actually derive an overall benefit because the herdsman also protect them from
predators and help them find water & food. Therefore, this relationship should instead be classified as

A. commensalism; mutualism B. mutualism; competition

C. parasitism; commensalism  D. parasitism; mutualism
E. predation; parasitism

For questions # 53- 57, select the letter below that best describes the type of species:
A. Nonnative B. Native C. Specialist D. Keystone  E. Indicator

53. Species that serve as early warnings of environmental damage are ...

54. Species whose roles in an ecosystem are more important than their abundance would indicate
55. Wild African bees

56. Sea otters, dung beetles, and gopher tortoises are generally considered to be

57. Feeding on a very narrow range of environmental resources, a koala is an example of this

58. Which of the following statements is false?

A. If environmental conditions are changing rapidly, a generalist is usually better off than a
specialist.

B. Fundamental niche is the full range of physical, chemical, & biological factors a species could
use if there were no competition.

C. The competitive exclusion principle states that no two species with the same fundamental
niche can indefinitely occupy the same habitat

D. Interspecific competition is competition between two members of the same species

59. A transitional zone between two ecosystems is called a(n)
A. Fragile ecosystem  B. Biome C. Ecotone D. Buffer Zone E. Intertidal zone
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60. Which statement is false?
A. The existence, abundance, and distribution of a species in an ecosystem are determined by

whether the levels of one or more physical or chemical factors fall within the range tolerated by a species.
B. Organisms can adapt to slowly changing new conditions by acclimation.
C. Too much or too little of any abiotic factor can limit or prevent growth of a population of a
species in an ecosystem even if all other factors are at or near the optimum range of tolerance.
D. There is no such thing as too much fertilizer.

61. All of the following are major causes of differences among freshwater aquatic ecosystems except
A. Temperature B. Precipitation C. Salinity D. Depth of sunlight

For questions 62-65 select the letter of the best answer:
A. Stabilizing selection B Directional Selection C Disruptive selection

62. You are an evolutionary biologist studying a population of bats in the rainforest of Brazil. Most of the
population possesses moderate length wings, although some individuals have long wings and some
individuals have short wings. Over the course of time, you notice that the frequency of moderate-length
wings increases. You conclude that the most likely cause of this development is.....

63. As you study a population of a new flower In the Galapagos Islands, you notice that pink color is the
most common color, although white flowers and red flowers are also present. Over the course of time and
many generations, you notice that the proportion of flowers that are pink steadily increases. You conclude
that this population is undergoing......

64. You study fossils of giraffes. Although there appears to be considerable variability in lengths of
necks, there appears to be a definite shift to longer necks over the course of time. You conclude that the
species is undergoing....

65. When natural selection shifts allelic frequencies toward the extremes of a range of genetic expressions
for a particular trait, an evolutionary biologist would say this is undergoing.....
66. The Thousand Islands region in upstate New York has many isolated islands. On one island, a fire
burned most of the trees. The data table below indicates the percentages of tan beetles and dark-brown
beetles present before and after the fire. The time is measured in days after the fire.

Changes in Beetle Population

Time in weeks % of Tan beetles % of Dark colored
beetles
Before fire Time 0 88 12
8 80 20
16 70 30
24 65 35
48 60 40
60 56 44

The increase in the percentage of dark-brown beetles over time was most likely due to
A. dark-brown beetles could not find food as well as the tan beetles
B. dark-brown beetles were harder for predators to locate
C. beetles turned dark brown to blend in with the darker, ash-covered ground
D. exposure to ash from the fire changed the DNA of some of the tan beetles
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Base your answers to questions 67 through 69 on the information below and on your knowledge.
An experiment was carried out to answer the question “Does the pH of water affect the growth of radish

plants?” Two groups of ten radish plants were set up. One group was watered with water having a pH of
3.0, and the other group was watered with water having a pH of 7.0. Both groups of plants received the
same amount and intensity of light, the same amount of water, and they were grown in the same type of
soil. The heights of the radish plants were measured every 2 days for a period of 2 weeks.

67. Which sentence is a possible hypothesis that was tested in this experiment?
A. The intensity of the sunlight will affect the heights of the radish plants.

B. The amount of water will affect the heights of the radish plants.
C. The temperature of the water will affect the heights of the radish plants.
D. The pH of the water will affect the heights of the radish plants.

68. What was the dependent variable in this experiment?
A. heights of the plants
B. temperature of the water
C. pH of the water
D. type of soil
69. Which activity might help to increase the validity of this experiment?
A. repeating the experiment several times
B. using two different types of radish seeds in each group
C. using the same pH for both groups of plants
D. placing one set of plants in sunlight and one in darkness

An ecologist drives up a high mountain. The lowest level is at sea level. At sea level he sees deep-green
vegetation, many birds, and many small animals. At the highest level elevation he sees bare rock, very
little vegetation and very few birds.

70.  Which sequence of biomes below did the ecologist most likely pass through while driving from the
lowest elevation to the highest elevation of this mountain?

A Grassland — Tundra —» Taiga

B Taiga > Tundra —» Temperate deciduous forest
C Tundra — Temperate deciduous forest — Taiga

D Temperate deciduous forest — Taiga — Tundra
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NEW JERSEY SCIENCE LEAGUE

Environmental Science Answer Key: G reen test .

January 15, 2015 (no corrections needed)

1 A 15 D 29 E 43 B 57 C
2 A 16 C 30 C 44 D 58 D
3 D 17 B 31 B 45 A 59 C
4 E 18 E 32 D 46 D 60 D
5 C 19 C 33 A 47 B 61 C
6 B 20 A 34 D 48 C 62 A
7 A 21 B 35 A 49 A 63 A
8 D 22 D 36 C 50 B 64 B
9 C 23 D 37 C 51 E 65 C
10 E 24 D 38 C 52 D 66 B
11 D 25 B 39 A 53 E 67 D
12 A 26 A 40 C 54 D 68 A
13 B 27 C 41 D 55 A 69 A
14 D 28 B 42 A 56 D 70 D
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NJSL Environmental Science February 2015 Green test.
Choose the answer that best completes the statements or questions below and fill in the appropriate response on the form.
If you change an answer be sure to completely erase your first choice. Please PRINT your name, school, area, and which
test you are taking onto the scan-tron.

1. Which of the following practices both reduces erosion and increases soil fertility?
A. strip cropping B. terracing
C. contour farming D. alley cropping
E. strip cropping and alley cropping

2. Retaining more water, reduced pore space, reduced oxygen flow and restricted root growth are the effects of

A. fertilization B. drainage

C. soil compaction D. drought
3. An acidic soil will have a pH while an alkaline soil will have a pH
A. above 7.0, below 7.0 B. below 7.0, above 7.0
C. above 1.2, below 13.5 D. none of the above

4. Textural classes of soil are:
A. sand, silt & clay B. water, minerals, sand & air
C. organic matter, loam & subsoil strata D. grass clippings, rhizomes and runners
E. humus, silt, clay and sand

5. Principle components of soil are:
A. colloids, water, oxygen & compost B. air, water, minerals & organic matter
C. sand, rocks, organic matter & air D. parent material, bedrock, topsoil & subsoil

6. The ability of soil to hold essential elements so plants can access them during plant growth is called:
A. nutrient level B. pH
C. fertilization level D. cation exchange capacity or CEC

7. Cation Exchange Capacity (CEC) and porosity can be increased, improving soil by adding:
A. fertilizer B. sand
C. organic matter D. gypsum

8. The letters NPK represent in order:
A. Nitrate, potash & potassium
B. Nitrogen, Potassium & Phosphate
C. Nitrogen, Phosphorus & Potassium
D. Nitrogen, Potassium, Calcium
E. None of the above

9. What is a soil horizon?
A. A factor influencing how soil is formed
B. A layer of soil
C. A measure of the organisms found in each layer of soil
D. Soil seen at the horizon and judged for color and fertility
E. None of the above

10. Organic matter called humus is important for healthy soil because:
A. It converts nitrogen into a usable form for plants
B. Itisrich in nutrients which is important for soil fertility
C. Itimproves water penetration and infiltration into lower layers
D. It can break down organic pollutants
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11. Microorganisms in soil are abundant. In fact, one teaspoon of soil contains an estimated:
4 billion microorganisms

100-1,000 microorganisms

500,000 microorganisms

10,000 microorganisms

1 million microorganisms

moow>

12. Soil erosion is defined as:

A process by which soil is formed from parent rock

A process by which soil filters out soot

A harmful process which removes soil and transports it by wind and water
None of the above is accurate

Aand C

moow>

13. What is the purpose of a fire in a forest that is maintained by intermittent fires?
A. The large trees are fire proof
B. Fires leave the low-lying vegetation and burn the tree crowns
C. Some species release seeds only after exposure to intense heat
D. It takes up to a decade for new vegetation to grow

14. Which of the following types of species is least vulnerable to habitat fragmentation?
A. Generalists B. Specialists
C. Large predators D. Migratory species
E. Endangered species

Use the letters below which correspond to the horizon layer indicated in the image to answer 15-19

Letter The Horizon it refers to in the image to the right

Choice: et
F%

A A horizon

15.
16.

17.
18.
19.

20.

B B horizon

C C horizon >

D O horizon

E R horizon “ -

This layer contains parent material in sedimentary deposits, layer of large unbroken rocks.

Subsurface layer reflecting chemical or physical alteration of parent material

This layer accumulates iron, clay, aluminum and organic compounds, a process referred to as illuviation. Not a question.
Organic deposit with litter layer of plant residues in relatively non-decomposed form

Organics mixed with mineral matter containing the most organic matter accumulation and soil microorganisms

This is the bedrock layer

“Limits to Growth” projected the following about the consequences of continuing our societies at
current world population growth and industrial output rates

Our societies will become static

Our societies are currently in sustainable dynamic equilibrium

Our societies will continue with minor changes

Our societies will demonstrate overshoot and collapse patterns in the next decade

Our societies will demonstrate overshoot and collapse patterns in the next century

moow>
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21. Which of the following is N0t a goal of the 1994 UN Conference on Population and Development?
Reduce and eliminate unsustainable patterns of production and consumption

Increase access to education, especially for boys

Improve the health care of infants, children, and pregnant mothers

Improve employment opportunities for young women

Provide universal access to family-planning services and reproductive health care

moow>

22. Of the following forms of birth control, the second most effective is
A. Total abstinence B. Condom (good brand)
C. Hormonal implant D. Diaphragm plus spermicide
E. Rhythm method

23. The drop in human death rate overall & particularly in countries considered stage 2, 3 or 4 are due to
A. Increased food productivity and better distribution B. Improved personal hygiene and sanitation
C. Improved water supplies D. Antibiotics and immunization
E. All of these answers

Use the information in the passage below to answer questions # 24 through 28

Urease is an enzyme used by plants to break down urea (a nitrogen-containing compound) into carbon
dioxide and ammonia. Plants need nitrogen to grow and can obtain it from ammonia, but not from urea.

A new plant species called “Smithybean™ was discovered. In these plants, there are 2 different kinds

of urease, one produced in the seeds, the other produced in the leaves of the plant. Mutations in the
chromosomes of the smithybean can stop production of either enzyme. In the following experiments,

three types of smithybean plants were used: normal smithybean and 2 mutant strains, one lacking the

seed urease (Strain 1) and 1 lacking the leaf urease (Strain 2).

Experiment 1 - Separate areas in a field were planted with normal, Strain 1, and Strain 2 smithybean. All
types of smithybean appeared to grow, flower, and produce seeds equally well. There were no externally
detectable differences among strains.

Experiment 2 - Small pieces of plant tissue of equal mass were obtained from each type of smithybean plant
and separately placed on media in culture dishes. Tissue growing in this way will become an unorganized clump
of cells referred to as callus. To provide a controlled nitrogen source, half the tissue samples of each type
were placed on media containing urea, and the other half of the samples was placed on media containing
ammonia. After 30 days, the weight gain (gain in mass) for each of the callus samples was determined.

Results are shown below. Plant type Gain in mass (mg)
Urea vs. Ammonia
Normal: 150 180
Strain 1: 155 160
Strain 2: 50 170

24. Which of the following best describes the role of urease in the plants grown in the field?
A. Urease activity in leaves is essential for smithybean growth
B. Urease activity in seeds is essential for smithybean growth
C. The soil nutrients make the mutant smithybean grow like the normal strains
D. Urease is not essential to the growth of smithybean

25. Which of the nitrogen sources in Experiment 2 served as the control group?
A. Ammonia, because all 3 strains of smithybean can use it
B. Ammonia, because it will inhibit the effects of urease
C. Urea, because it can be broken down by urease
D. Urea, because it cannot be used by Strain 2
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26. Mutant strains are most useful in experiments like those in the passage because they:
A. May produce unexpected results
B. Provide a natural, noninvasive way to vary a characteristic
C. Differ from normal strains in unknown, unpredictable ways
D. Can be modified to suit almost any type of research

27. In studying the metabolic needs of the smithybean strains, Experiment 2 was probably more
accurate than Experiment 1 because in Experiment 2 the:
A. Nutrients in the media were more controlled
B. Nutrients in the soil could not be measured
C. Nutrients in the soil were more controlled
D. Callus was much different from the plants

28. Suppose a third strain were found that was unable to produce either form of urease. If this strain were
subjected to the same procedures as those in the passage, what would be the expected results?

A. Callus would grow on urea and on ammonia; the plant would grow in the field

B. Callus would not grow on urea but would grow on ammonia; the plant would not grow in the field
C. Callus would not grow on urea but would grow on ammonia; the plant would grow in the field

D. Callus would not grow on urea or on ammonia; the plant would not grow in the field

29. Which of the following would most accurately measure the density of a population being studied?
A. Counting the number of prairie dog burrows per hectare
B. Counting the number of times a 1 kilometer transect is intersected by red squirrel tracks after snow
C. Counting the number of coyote droppings per hectare
D. Multiplying the number of moss plants counted in 10 quadrats of 1m2 each by 100 to determine
the density per kilometer2
E. Counting the number of zebras from airplane census observations

30. Which assumptions have to be made regarding the capture-recapture estimate of population size?
I.  Marked and unmarked individuals have the same probability of being trapped
I1. The marked individuals have thoroughly mixed with the population after being marked
I11.  No individuals have entered or left the population by immigration or emigration, and no
individuals have been added by birth or eliminated by death during the course of the estimate

A. lonly B. Il only
C. land Il only D. Il and 111 only
E. I, 11,and IlI

31. Which of the following sets of measurements is the most useful when studying general populations ?
(i.e. not only human populations)

Density, dispersion, and demographics of a population

Gene frequency over time and the ratio of reproductive to non-reproductive individuals

Annual precipitation averages and mean annual temperatures of the habitat

Minimum and maximum amounts of precipitation and annual temperature extremes

Ratio of predators and the number of immigrants and emigrants

moow>

32. Which of the following scenarios would provide the most legitimate data on population density?

A. Count the number of nests of a particular species of songbird and multiply this by a factor that
extrapolates these data to actual animals

B. Count the number of pine trees in several randomly selected 10 m x 10 m plots and extrapolate
this number to the fraction of the study area these plots represent

C. Use the mark-and-recapture method to estimate the size of the population

D. Calculate the difference in immigrants & emigrants to see if the population is growing or shrinking

E. Add the number of births & subtract the individuals that die to see if density is increasing or decreasing
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33. Which of the following is the most important assumption for the capture-recapture method to estimate the size of wildlife
populations?

All females in the population have the same litter size

More individuals emigrate from, as opposed to immigrate into, a population

Over 50% of the marked individuals need to be trapped during the recapture phase

There is a 50 : 50 ratio of males to females in the population before and after trapping & recapture

Marked individuals have the same probability of being recaptured as unmarked individuals during the recapture

phase

moow>

34. A population of ground squirrels has an annual per capita birth rate of 0.06 and an annual per capita death rate of 0.02.
Calculate an estimate of the number of individuals added to (or lost from) a population of 1,000 individuals in one year.
A. 120 individuals added B. 40 individuals added
C. 20 individuals added D. 400 individuals added E. 20 individuals lost

35. Carrying capacity is:

Seldom reached by marine producers and consumers because of the vast resources of the ocean
The maximum population size that a particular environment can support

Fixed for most species over most of their range most of the time

Determined by density and dispersion data

The term used to describe the stress a population undergoes due to limited resources

moowp>»

36. Which of the following causes populations to shift most quickly from an exponential to a logistic population growth?
A. Increased birth rate

B. Removal of predators

C. Decreased death rate

D. Competition for resources

E. Favorable climatic conditions

37. Which of the following is characteristic of K-selected populations?
A. Offspring with good chances of survival

B. Many offspring per reproductive episode

C. Small offspring

D. A high intrinsic rate of increase

E. Early parental reproduction

38. Which of the following could be a density-independent factor limiting human population growth?
A. Social pressure for birth control B. Earthquakes
C. Plagues D. Famines E. Pollution

39. Consider two forests: one is an undisturbed old-growth forest, while the other has recently been logged.
In which forest are species likely to experience exponential growth, and why?

. Old growth, because stable conditions would favor exponential growth of all species in the forest

Old growth because each of the species is well established and can produce many offspring

Logged, the disturbed forest affords more resources for increased specific populations to grow

. Logged, because the various populations are stimulated to a higher reproductive potential

Exponential growth is equally probable in old-growth and logged forests

mooOw>»

40. Small NJ farms abandoned many years ago have become hardwood forests. This is an example of
A. Local deforestation B. Biotechnology of forests
C. Ecological succession D. Habitat loss

41. Which statement best describes an ecosystem maintaining a state of approximate equilibrium?
A. Nutrients from decayed organisms are recycled in a forest ecosystem
B. All the frog species in a South American rain forest become extinct
C. A mutation spreads through a species of bacterium, making them unable to decompose wastes
D. Mice are released into a field ecosystem as food for a declining predator population
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42. Insome parts of the world, forests are being cut down and burned to clear land for new homes and new
farmland. A negative effect of these activities might be:
A. Anincrease in global warming
B. Destruction of the ozone shield
C. A decrease in the average temperature of the atmosphere
D. Anincrease in biodiversity of the deforested areas

43. The northern section of NJ was covered by the Wisconsin glacier about 40,000 years ago. It left behind Glacial Lake
Passaic which extended all the way south to Chatham, NJ. The Chatham area is no longer a lake, but a residential town and
the location of what is currently known as Great Swamp. The changes from a lake 40,000 years ago to present are known as:
Glacial changes

Hydro sere succession

Secondary succession

Terminal moraine development

None of the above

moow>

44. The diagram below represents different stages of an ecosystem over a period of time. Which stage of the ecosystem has
the greatest long-term stability? Use the letter choices in the diagram for your answer.

1
] Lichens Grasses Mixed Shrubs Young forest Mature forest Climax forest
Exposed and herba- (tlip poplar) (white oak (beech and
rocks weeds cCeous and hickory) sugar maple)
Mosses plants

45. Crop yields may be increased by which of the following:
A. A new strain of rice that puts more of its carbohydrates into the grain
B. Drought-resistant corn
C. Corn that tolerates acidic soils
D. A, B and C are correct.
E. Only A and B are correct.

46. In sustainable agriculture, the practice of planting several different varieties of beans in fields is known as
A. Polyculture B. Agroforestry
C. Intercropping D. Polyvarietal cultivation.

47. Continued high agricultural production by US farms depends most on which of the following natural resources?

A. Coal B. Limestone

C. Gypsum D. Petroleum
For questions # 48 — 53 Read the study below then interpret the data and provides the best answer.
STUDY 1 Peony seeds were placed in dry containers. Some of the containers were stored at 5 °C for
4, 6, 8, or 10 weeks. The temperature and time periods were defined as storage temperature and storage
period, respectively. The peony seeds were divided evenly so that there were 20 sets of 25
seeds. Twenty petri dishes were then prepared. Each contained damp paper. Each set of
seeds was placed in a separate petri dish maintained at one of four temperatures for 30 days.
The temperature and time periods were defined as germination temperature and germination period,
respectively. Table 1 below shows the number of seeds that germinated in each dish.
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TABLE 1

Storage Period in # of Seeds # of Seeds # of Seeds # of Seeds
weeks germinated at germinated at | germinated at germinated at
13°C 18°C 23°C 28°C
0 0 0 0 0
4 0 2 0 0
6 3 8 6 0
8 7 22 18 0
10 16 24 21 1

Tables adapted from Joel Beller, Experimenting with Plants. @1985 by Joel Bell

Study 2 Peony seeds were placed in dry containers. The containers were stored at various temperatures for 10 weeks.
The peony seeds were divided evenly so that there were 20 sets of 25 seeds. Twenty petri dishes were then prepared.
Each contained damp paper. Each set of seeds was placed in a petri dish. The petri dishes were maintained at 1 of 4
temperatures for 30 days. Table 2 shows the number of seeds that germinated in each dish.

TABLE 2
Storage temperature # of Seeds # of Seeds # of Seeds # of Seeds
germinated at germinated at | germinated at germinated at
13°C 18°C 23°C 28°C
0 15 24 21 1
5 16 23 21 1
10 0 6 4 0
15 0 0 0 0
20 0 0 0 0

48. In general, the results of study 1 suggest that the peony seeds that are placed in a petri dish containing damp paper are
most likely to germinate when they are maintained at which temperature?
A. 13°C B.18°C C.23°C D.28°C

49. Suppose another set of 25 peony seeds had been included in Study 2 and these seeds had a storage temperature of 25
degrees Celsius and a germination temperature of 18 degrees Celsius. Based upon the information provided, the number
of seeds that would have germinated after being maintained for 30 days would most likely have been closest to

A. 0 B. 8 C. 16 D. 24

50. In Study 2, at the storage temperature of 5 degrees Celsius, as germination temperature increased from 13 to 28 degrees
Celsius, the number of seeds that germinated

A. Decreased only

B. Increased only

C. Decreased then increased

D. Increased, then decreased

51. Which of the following sets of seeds were exposed to the same conditions prior to being placed in the
Petri dishes?

A. The seeds from Study 1 that were stored for 8 weeks & the seeds from Study 2 that were stored at 5°C
B. The seeds from Study 1 that were stored for 8 weeks & the seeds from Study 2 that were stored at 15°C
C. The seeds from Study 1 that were stored for 10 weeks & the seeds from Study 2 that were stored at 5°C
D. The seeds from Study 1 that were stored for 10 weeks & the seeds from Study 2 that were stored at 15°
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STUDY 3 - Peony seeds were placed in dry containers. The containers were stored at various temperatures for 10 weeks.
The student then divided the seeds into 4 sets & maintained them as described in study 2. The results were as follows:

Germination Temperature (°C)) Number of seeds germinated
13 1
18 6
23 3
28 0
52. These seeds most likely had a storage temperature of:
A. 0°C. B. 5°C. C. 10°C. D. 15°C.

53. The experimental designs of Study 1 and Study 2 differed in that in Study 3:
A. Storage temperature was held constant.
B. Storage time was held constant.
C. Germination temperature was varied.
D. Germination time was varied.

54. A localized group of organisms that belong to the same species is called a
A. Bio-system B. Community
C. Population D. Ecosystem

55. Global warming, as demonstrated by observations such as melting of glaciers, increasing CO, levels, and increasing
average ambient temperatures, has already had many effects on living organisms. Which of the
following might best offer a solution to this problem?

A. Continue to measure these and other parameters of the problem

B. Increase the abilities of animals to migrate to more suitable habitats

C. Do nothing; nature will attain its own balance

D. Limit the burning of fossil fuels and regulate our loss of forested areas
E. Recycle as much as possible

56. A controlled experiment is one in which
A. The experiment is repeated many times to ensure that the results are accurate
B. The experiment proceeds at a slow pace to guarantee that the scientist can carefully observe all
reactions and process all experimental data
C. There are at least two groups, one of which does not receive the experimental treatment
D. There are at least two groups, one differing from the other by two or more variables
E. There is one group for which the scientist controls all variables
57. Why is it important that an experiment include a control group?
A. The control group is the group that the researcher is in control of, the group in which the researcher
predetermines the results
B. The control group provides a reserve of experimental subjects
C. A control group is required for the development of an "If...then" statement
D. A control group assures that an experiment will be repeatable
E. Without a control group, there is no basis for knowing if a particular result is due to the variable tested

58. Which of the following are qualities of any good scientific hYQOthESiS?

. It is testable I1. 1t is falsifiable

I11. It produces quantitative data IV. It produces results that can be replicated.
A. lonly B. llonly C. lllonly
D. landll E. Illand IV

59. In presenting experimental data, a group of students show that most of their measurements fall on a straight diagonal line
on their graph. However, two of their data points are "outliers" and fall far to one side of the
expected relationship. What should they do?

A. Do not show these points but write a footnote that the graph represents the correct data

B. Average several trials and therefore rule out the improbable results

C. Show all results obtained and then try to explore the reason(s) for these outlier.

D. Throw out this set of data and try again

E. Change the details of the experiment until they can obtain the expected results
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60. Which of the following is an example of qualitative data?
A. The temperature decreased from 20 °C to 15 °C
B. The plant's height is 25 centimeters (cm)
C. The fish swam in a zigzag motion
D. The six pairs of robins hatched an average of three chicks
E. The contents of the stomach are mixed every 20 seconds

61. The progressive series of changes that eventually produce a climax community on what was once a bare
rocky island is an example of:

A. Primary succession B. Speciation

C. Secondary succession D. Evolution E.Eutrophication
62. Some water, a small amount of soil, a few green aquatic plants and a fish were placed in a large bottle. The
bottle was sealed to prevent the exchange of gases and other materials between its contents and the outside. The
bottle was placed in a window to receive light during the daytime. Is carbon dioxide produced by the plants?
Yes, but it is produced only at night when the plants can no longer carry on photosynthesis
Yes, it is produced all the time as a result of cellular respiration
No, it is a waste product of animals only
No, plants take in only the waste products exhaled by animals
No, plants only produce oxygen

mooOw>

63 . During the growth of a tomato plant from a seed, it increases considerably in biomass. Which of the
following materials, obtained from the environment, are necessary for the growth and increase in biomass?
A. carbon dioxide and water B. carbon dioxide, oxygen, and nitrogen
C. water, nitrate, and methane D. water, carbon dioxide, and mineral salts

E. mineral salts, carbon dioxide, and oxygen

64. The sequence of energy flow through a food chain is

primary consumers- producers- higher order consumers.
producers- higher order consumers- primary consumers.
higher order consumers- primary consumers- producers.
primary consumers- higher order consumers- producers.
producers- primary consumers- higher order consumers.

moow>

Read the following in order to answer questions 65-70.
Cavity-nesting birds must find trees that provide suitable sites for nest construction. These birds excavate
nest depressions by removing wood from the tree, making a hollow cavity that provides a shelter for the
nest. Once constructed, cavities serve as nest sites for many years. A study was done to provide
information about the characteristics of trees used by four species of cavity-nesting birds. The data
could prove useful to forest resource managers who are concerned about creating a balance between
resource exploitation such as lumbering and the preservation of wildlife (e.g., cavity-nesting birds).
Nest sites were sampled for yellow-bellied sap-suckers, hairy woodpeckers, downy woodpeckers,
and black-capped chickadees. The characteristics of nest trees(NST) used by these four bird species are
shown
in Table 1. In addition, trees were investigated that appeared to be suitable for nesting but were not
currently being used for that purpose by any of the study birds. These "non-nest” trees(NNST) displayed at
least two of the following qualities:
Fungal conks (areas of fungal decomposition of wood)
e Branch or stem stubs
e Old wounds or scars
Existing woodpecker holes

e Dead portions (trees living w/ dead portions visible)
Both nest trees for the 4 species and adjacent non-nest trees were measured for total tree height & trunk
diameter at chest height. Nest trees(NST) only were also measured for nest height & trunk diameter at nest
height (see Table 2).
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TABLE 1 Number of nests
Yellow-bellied sapsucker | Hairy woodpecker| Downy woodpecker | Black-capped chickadee
Tree species;
Quaking aspen 26 7 1 9
American beech 2 0 0] 3
Paper birch 0 4 0 6
Yellow birch 0 0 0 4
Red maple 6 5 2 7
Sugar maple 2 1 2 3
Other 2 4 2 12
TOTAL 38 21 7 44
Attribute
Living 33 11 5 3
Broken top 14 11 4 41
Branch stub 38 19 6 10
Hard outer wood 34 18 6 1
Fungal conk 32 14 6 24
Soundness
( non-decayed wood)
0-25 11 5 2 35
26-50 16 6 1 5
51-75 4 6 3 3
76-100 7 4 1 1
Bark cover
0-25 0 0 0 3
26-50 0 1 0 9
51-75 4 0 0 9
76-100 34 20 7 23
Table 2 Yellow-bellied sapsucker Hairy woodpecker Downy woodpecker Black-capped chickadee
20 cm)* (19 cm)* (14 cm)* (11 cm)*
Tree measurement NST NNST NST NNST [NST NNST |NST NNST
Trunk diameter, 33.6 28.1 27.1 239 (30.7 204 15.8 16.1
chest height (em)
Trunk diameter, 22.8 - 22.4 - 17.1 - 13.2 -
nest height (cm)
Total height (m) 194 141 175 141 |19.7 10.0 3.8 8.5
Nest height (m) 8.6 - 8.3 - 9.3 - 2.5 -
) NNST =
a* =total, live body length NST =nest tree non-nest

Tables adapted from D. E. Runde and D. E. Capen, "Characteristics of Northern Hardwood Trees Used by Cavity-nesting Birds." ©1987 by The Wildlife Society, Inc.
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65. The data in Table I suggest that black-capped chickadees tend to avoid which kind of tree?
A. Those with broken tops D. Birches
B. Those with 25 or less sound wood E. All of the above
C. Those that are living

66. Managed stands of timber usually have few older, dying, or dead trees. In such a forest, one would expect the
number of cavity-nesting birds to be:

High, because of the great number of live trees

High, because n