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1. Respond to parts A, B, C, D, E, F, G, H, and I, and all subparts.

A.
B.

C.

o

F.

Based on the data in the graph, identify the number of Common Tern breeding pairs in 1995.

Based on the data in the graph, describe the trend in the number of Common Tern breeding
pairs from 1995 to 2008.

A group of students hypothesized that sea level rise will lead to an increase in Common Tern
populations. Describe one way that the data in the graph refute this hypothesis.

. Explain how climate change can lead to sea level rise.
. Wading birds are a group of large-bodied birds that inhabit coastal wetlands all over the

world. Researchers monitored the number of wading bird species at four coastal locations
experiencing rising sea levels over a 5-year period. The data are shown in the following table.

Sea Level Rise and Number of Wading Bird Species at Four Coastal Locations

Year | Increase in Sea Level | Location Location Location Location
(m) A B C D
1 0.05 1 5 3 4
2 0.08 2 4 3 6
3 0.10 6 7 5 5
4 0.12 5 7 7 7
5 0.15 7 8 9 8

i. Identify a hypothesis that researchers are likely investigating in the wading bird study.

ii. Identify the dependent variable in this study.

One year after the completion of the study of wading bird species described in Part E,
locations A and B experienced an increase in the concentration of PCBs, known to be a
persistent organic pollutant, running off into the water.

If the researchers repeated their study, explain how this environmental change could affect
the results of the study.

. Describe a regulating ecosystem service that can be provided by wetlands.
. Since 1990, there has been an increase in urbanization around the coastal wetlands that

wading bird communities inhabit. Most of these bird species eat fish and locate prey visually
while walking through shallow water. An increase in sediment was discovered in a wetland
located near an urban area.

Explain how increased sediment might lead to a change in the size of the wading bird
populations.

Describe an environmental problem, other than an increase in sediment, that can occur in
wetlands that is associated with increased urbanization and development.
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Serengeti National Park is located in Tanzania, Africa. The park is located in a valley along a
tectonic plate boundary called the East African Rift. Figure 1 shows the East African Rift and
other plate boundaries near the east coast of Africa.

Figure 1. Tectonic Plate Movement near East Coast of Africa
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Serengeti National Park contains a variety of tropical habitats but is dominated by wideopen
lands that include a variety of grass species with scattered trees and shrubs. Most grass growth
occurs after the March through May rainy season. Many of the park’s herbivores, such as
wildebeest and zebra, migrate through the park in an annual cycle following the growth of new
grass (Figure 2).

Figure 2. Annual Migration of Wildebeest in Serengeti National Park
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GLOBAL AMPHIBIAN SPECIES RICHNESS
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2. Biodiversity around the world is changing as a result of anthropogenic influences.

(a) The map represents species richness of amphibians around the globe. Use the map to answer the following
questions.

(i) Identify the latitudinal range with the greatest amphibian species richness.
(i1) Identify what biome this range most likely represents.
(iii) Describe one reason amphibian species richness would tend to be highest in this region.

(b) There are many environmental threats facing amphibians today, such as deforestation. Describe one
possible anthropogenic reason for deforestation.

(c) Many factors influence biodiversity.
(i) Explain how the species richness of an ecosystem influences its response to environmental stressors.
(i1) Explain why amphibian biodiversity is declining globally, other than from deforestation.

(d) Currently, wildlife species are going extinct at an alarming rate. To combat this threat, governments around
the world have enacted legislation and signed treaties to protect species threatened by extinction.
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(i) Identify one specific piece of legislation that has been designed to protect species threatened by extinction.

(i1) Explain how the requirements of the legislation identified in part (d)(i) specifically protect species
threatened by extinction.

(e) A town is considering selling an undeveloped parcel of land along its border for residential developments.
The square parcel of land consists of approximately 30% wetland and 70% pasture. The wetland runs
through the middle of the property for its entire width and is home to three native frog species.

(1) Propose a viable solution that will result in the protection of the native frog species while still allowing for
maximum profit of the property development.

(i1) Justify the solution proposed in (e)(i) by describing a potential advantage of the plan, other than frog
protection.

Begin your response to this question at the top of a new page in the separate Free Response booklet
and fill in the appropriate circle at the top of each page to indicate the question number.
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ENVIRONMENTAL SCIENCE
SECTION II
Time—1 hour and 30 minutes
4 Questions

Directions: Answer all four questions, which are weighted equally; the suggested time is about 22 minutes for
answering each question. Write all your answers on the pages following the questions in this book. Where
calculations are required, clearly show how you arrived at your answer. Where explanation or discussion is
required, support your answers with relevant information and/or specific examples.

1. The piping plover is a globally threatened species, with perhaps as few as 2,000 nesting pairs remaining in the
Atlantic population of these migratory shorebirds. Plovers were nearly hunted to extinction in the nineteenth
century.

Plovers prefer to nest and search for food on open sandy beaches between sparsely vegetated sand dunes.
Washovers, where sand is washed up from the beach and buries vegetated areas during big storms, are also
important to plovers because they provide moist and undisturbed habitat for plover adults and their chicks.
Ecologists with the Elliott Oceanographic Institute mapped the distribution of plover nests during two seasonal
surveys of nesting sites over a ten-year period on Assateague Island. This is a barrier island, a long, narrow
island running parallel to the Atlantic coast of Virginia.

SPRING PIPING PLOVER NESTING SITES
ON ASSATEAGUE ISLAND, VIRGINIA
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(a) Use the maps provided to answer the following questions.
(i) Identify the preferred nesting habitat for piping plovers.

(i) Describe the change in the number of piping plover nests on Assateague Island between 1999
and 2009.

(iii) Describe one likely reason for the change in the number of piping plover nests between 1999
and 2009.

(b) Coastal species are affected by more than just natural events.

(i) Special beach restrictions can help piping plovers during nesting season. Describe one restriction that
could reasonably be implemented to help prevent the destruction of plover nests by human actions.

(i1) In addition to providing habitat for piping plovers, barrier islands (and closely related landforms) are
important for other reasons. Explain one way that these features help to preserve and protect the
environment in coastal regions.

(iii) Identify one human action that directly threatens coastal habitats and describe one impact on species,
other than the piping plover, that use the habitat.

Approximately 40% of the United States population resides in coastal areas, such as areas near Assateague
Island, where sea level rise and shoreline erosion is occurring.

(c) Identify one economic impact on coastal communities that has resulted from rising sea levels.

(d) Describe TWO methods that may be used locally to protect coastal communities from rising sea levels.
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Directions: Answer all four questions, which are weighted equally; the suggested time is about 22 minutes for
answering each question. Write all your answers on the pages following the questions in this book. Where
calculations are required, clearly show how you arrived at your answer. Where explanation or discussion is

J AP Environmental Science: 2017

ENVIRONMENTAL SCIENCE
SECTION I1
Time—90 minutes

4 Questions

required, support your answers with relevant information and/or specific examples.

1. Read the following article from the Fremont Daily Times and answer the questions that follow.

(a)
(b)

(c)

(d)

Fremont Daily Times

Scientists Discuss Threats from Plastic Pollution

In testimony before the United States
Senate Committee on Environment and
Public Works, Dr. Duke Ewoldsen, an
eminent toxicologist, discussed a new
water pollutant that threatens aquatic
life: microbeads. Ewoldsen noted that
while posing a different threat than more
conventional water pollutants such as
nitrates, phosphates and PCBs, tiny
beads of plastic contained in many
products, especially cosmetics, now
threaten plankton and small fish that

them for food. The microbeads cannot
be digested and can fill or block the
digestive tracts of the fish, leading to
starvation. In addition, surfaces of these
small spheres can adsorb organic
pollutants such as PCBs and dioxin.

When asked about steps to reduce this
threat, Ewoldsen noted that the beads
are so small that they are not easily
removed by wastewater treatment plants
and thus often enter aquatic ecosystems
in wastewater discharges.

ingest the particles because they mistake
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Describe TWO effects that ingesting microbeads has on aquatic organisms.

Dr. Ewoldsen states that nitrates pose different threats to aquatic ecosystems than microbeads do.
Describe how nitrate levels can negatively affect water quality in some aquatic ecosystems.

While wastewater treatment plants are ineffective at removing microbeads, they are very effective at
removing large pieces of plastic waste and other pollutants.

(i) Identify one way large pieces of plastic are removed from wastewater during primary treatment.

(ii) Prior to discharge, wastewater is often disinfected. Identify one technique commonly used to disinfect
wastewater.

(ii1) Sludge or biosolids produced during the wastewater treatment process can be spread on agricultural
fields. Identify one advantage and one disadvantage of this practice.

Coastal ecosystems are threatened by other human activities in addition to wastewater disposal. Mangrove
swamps are one such threatened ecosystem.

(i) Provide one reason why mangrove trees are being removed by humans.

(i) Identify one ecosystem service provided by intact mangrove ecosystems.
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ENVIRONMENTAL SCIENCE
SECTION II
Time—90 minutes
4 Questions
Directions: Answer all four questions, which are weighted equally; the suggested time is about 22 minutes for

answering each question. Write all your answers on the pages following the questions in this book. Where
calculations are required, clearly show how you arrived at your answer. Where explanation or discussion is

required, support your answers with relevant information and/or specific examples.

1. Read the article below and answer the questions that follow.

The Floridian Daily

May 21, 2013 §

The small community located on the edge of
the magnificent wetlands of Florida’s
Everglades was the site of a press conference
today where Governor Gayle Moss
announced that the restoration of the
Everglades is successfully underway. She
noted that the Everglades ccosystem has
suffered threats to its water quality, water
quantity, and habitats in recent decades.

freshwater resources and impaired water
quality. Governor Moss then emphasized that
the preservation and enhancement of the
Everglades, key goals of the restoration
program, are absolutely essential for the
continued environmental and economic
health of the state. She closed the press
conference by saying, “The Everglades is a
gem not only for Florida but for the entire

Moss noted that intensive urban and  world. Each of us has the responsibility to do
our part to preserve this magnificent

resource.”

agricultural development in adjacent areas
has  diverted

substantial amounts of

(a) Describe how TWO human activities, other than those that result in anthropogenic climate change,
have resulted in a decrease in the amount of freshwater flowing into the Everglades ecosystem.

(b) In addition to water quantity problems, the Everglades is faced with a variety of water quality issues.
For example, phosphorus concentrations in the Everglades have increased since the 1960s.

(i) Describe how one specific human activity contributes to increased phosphorus levels in the
Everglades.
(i) Explain one way in which an increase in phosphorus levels can adversely affect the Everglades
ecosystem.
(iii) Describe one step that could be taken to reduce phosphorus inputs from the activity you identified
in part (i).

(c) Climate change could have a variety of impacts on water quantity, water quality, and habitat. For EACH
of these three factors, identify and describe one specific example of an impact on the Everglades likely to
result from climate change.

(d) The article states that Governor Moss believes that the “preservation and enhancement of the Everglades,
key goals of the restoration program, are absolutely essential for the continued environmental and economic
health of the state.”

(i) Describe one way that restoring water quantity and water quality in the Everglades is expected to
improve the structure and function of the ecosystem.
(i) Describe one way that restoring the Everglades is expected to provide economic benefits to Florida.



