Chapter 2 Frameworks for Understanding: Science, Systems, and Ethics
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Skills
1. Diagram the stages required to test a hypothesis.
2. Identify independent and dependent variables in a controlled experiment.
3. Conclude what criteria are necessary for a hypothesis to become a scientific theory.
4. Contrast deductive and inductive reasoning. Give an example of each.
5. Compare and contrast positive and negative feedback loops. List specific environmental
examples of each type of loop.
6. Characterize the different philosophical viewpoints of anthropocentric, biocentric,

utilitarian, and preservationist worldviews.
7. Examine the concepts of environmental justice and environmental racism.

The Nature of Science

Science is a method of producing knowledge in a systematic fashion based upon observation of
natural phenomena. Scientists conduct experiments or field observations to explain their
proposed explanations. Science qualifies all results of experiments as conditional because there
is always the outside chance that additional research will demonstrate the results to be
inaccurate. Scientists never “prove” anything, they “demonstrate,” “show,” “correlate,” and
“illustrate.” For a scientist to publish his results, he must submit his research data to a peer-
reviewed journal. Scientists must also do each experiment multiple times, known as replication.
His or her work must be able to be repeated by other researchers, called reproducibility. For
example, in 1989 two scientists claimed at a press conference to have carried out cold fusion in
the laboratory. The energy and scientific communities were skeptical and tried to reproduce the
data. They could not, nor was the experiment ever published in a peer-reviewed journal. Due to
the lack of reproducible data, cold fusion was not determined to be possible at that time.
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Reasoning

There are two types of reasoning, deductive and inductive. Deductive reasoning proceeds from
the general to the specific. For example, if you know that venomous snakes typically have a
triangular head and while hiking you find a snake with a triangular head in your path, deductive
reasoning tells you that you should avoid the snake as it is likely venomous. Inductive reasoning
is making a general rule from numerous observations. For example, it is well known that poison
dart frogs are vibrantly colored. Other toxic species include the venomous sea slugs, the noxious
tasting ladybug, and many species of caterpillars, all three brightly colored. Therefore, using
inductive reasoning, brightly colored species tend to be toxic. This coloration is known as
warning or aposematic coloration because the brightly colored animals are usually toxic.

Designing an Experiment

Take Note: A “design an experiment” question is to be expected on each AP exam. You will be
given a scenario and must develop a controlled experiment to test a hypothesis. You absolutely
must be able to describe your hypothesis and experimental setup, including constants, controls,
data, and interpretation, to answer such questions properly. See further information in the section
on writing essays.

There are a series of steps in experimental design.

Make observation

|

Develop hypothesis

Results do not support
hypothesis; revise

l hypothesis and repeat
Gather data experimentation

|

Interpret results

|

Accept hypothesis as correct

Conduct controlled experiment

Once an explanation has been supported throughout the years with numerous studies, the
explanation is deemed a scientific theory. This use of the word theory is as close to absolute as a
scientist will come to stating something as fact. People not familiar with science tend to use the
word theory as conjecture, but it means the opposite to a scientist. Theories include the theory of
evolution and the theory of relativity, both substantiated by large amounts of scientific evidence
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and accepted by the scientific community. Theories may be modified as additional data is
collected.

When conducting experiments, you can conduct statistical analysis from available data. For
example, you can count how many West Indian manatees are found dead in a given year and
calculate the statistical relevance of the number by comparing it to the number found dead in
prior years. This procedure is known as a natural experiment, because it analyzes previous
observations.

Most frequently scientists must manipulate an experiment to derive the data in which they are
interested. In that event, they must use a controlled, or manipulative, experiment, in which only
one factor is changed and all the rest of the factors are constants. The factor that is changed is
usually known as the variable. All other parameters of the experiment remain constant. This
setup is known as a controlled experiment. For example, an observation is made that a species of
frog is declining in an unpolluted area. Researchers cultured an unusual fungus from the bodies
of the dead and dying frogs. To test whether the fungus was killing the frogs, a controlled
experiment must be conducted. Two tanks with the same number of frogs of the same species
would be set up. The tanks would have identical temperatures, water pH, water volume, light,
and oxygen. The animals would be fed the same amount of food. In one of the tanks the fungus
would be introduced. If the animals died, then the fungus could be killing the frogs, and the
hypothesis would be accepted. The experimental or treatment group is the group exposed to the
fungus. The control group of frogs would be the group not exposed to the fungus. The
independent variable is the factor being changed and the dependent variable is the result that
occurs in response to a change in the independent variable. The independent variable in this
example is the fungus and the dependent variable is the death of the frogs.

To alleviate researcher bias, the experiment could be conducted as a blind study, where the
researcher did not know which tank contained the fungus. Frequently a double blind study is
conducted when testing new vaccines or medications. Neither the researcher nor the study
participant knows if they have been given the medication. Then, if in the control group four
people got headaches and in the experimental group three people got headaches, headaches are
not likely to be a side effect of the medication. If the researcher or study participant knew which
treatment they received, it might cause them to imagine or perceive a headache that did not exist.

Probability and Statistics

Probability is the likelihood that something will happen. The probability of two events occurring
simultaneously is the product of their individual probabilities. For example, the likelihood of a
tossed coin coming up head is one-half, because there are only heads and tails. The probability
that two coins tossed together would both come up heads is one-fourth, or one-half x one-half.
Statistics focus on calculating probabilities that the results of an experiment are accurate and do
not arise as a result of chance. Statistics are frequently used to analyze experimental results.
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Models

Models are representations. For example, a graph is a graphical model that illustrates
relationships. Physical models are a miniature representation of an object. For example a model
car or a model of the solar system would be physical models. Other models are mathematical.
For example,

N; =Ny 1s a formula used to predict population growth. Simulations can be complex
mathematical models which are used to predict scenarios such as global climate change.

Consensus vs. Frontier Science

Frontier science is relatively new research that has not yet been supported by years of scientific
evidence. For example, nearly ten years ago an article was published in a medical journal that
established a link between autism and childhood immunization. The article has since been
repudiated, as there has been no research that substantiated the researchers’ claim of a link. The
more current research seems to demonstrate that it is coincidence that autism appeared after
immunization, rather than a cause-and-effect relationship. Unfortunately, many people with
newborn children elected not to have their children vaccinated, which has led to an increase in
easily prevented diseases such as measles and whooping cough. Consensus science is science
supported by large amounts of data. For example, most scientists agree that the increasing levels
of CO; in the earth’s atmosphere are causing more heat to be retained in our atmosphere,
resulting in global warming. Paradigm shifts are large changes in explanations as science
uncovers more information. Plate tectonics not only greatly changed the science of geology but
it also had a profound impact on paleontology and evolutionary biology.

Systems

A set of interacting components forms a system. For example, your stereo system has a receiver,
CD player, and speakers. An ecological example of a system is a pond. The plants and algae
present provide food for the numerous fish. Metabolic wastes and decay of dead fish and plants
allow the nutrients to cycle in the system. If the system changes very little, it is said to be in
equilibrium. A disturbance is an alteration in the equilibrium. For example, a drought might dry
up the pond a bit. Periodic mild disturbances may help an ecosystem remain at equilibrium. If a
system can recover quickly, it is said to be resilient. An open system receives input from the
outside, but a closed system is not open to the outside for input. The earth is an open system for
energy because it receives energy from the sun, but is a closed system for matter.

Feedback Loops

Take Note: Students frequently confuse positive and negative feedback. Remember that positive
feedback leads to exponential growth or decay, while negative feedback leads to homeostasis.

Feedback loops are found in systems that allow for correction of that system. A negative
feedback loop is one in which the deviations from a normal set point are minimized. A good
example is predator prey relationships. When the number of prey increases, the number of
predators increases after a slight delay. When the predator increase causes the prey number to
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drop, the predators die out, thus maintaining both populations around a standard set point.
Negative feedback loops help maintain homeostasis, or the normal steady operating state of an
organism or an ecosystem. A positive feedback loop is one in which the deviation from normal
becomes greater and greater instead of correcting itself. In organisms, disease may result from
positive feedback. A good ecological example of a positive feedback loop is eutrophication
(eu—true; troph—feed) in a pond. In eutrophication, an increase in nutrients induces an algal
bloom. The bloom blocks the sunlight from rooted vegetation and deeper algae, resulting in
death. The subsequent decay of the dead plants and algae consumes the dissolved oxygen in the
water, causing species with higher oxygen requirements to suffocate. Those dead organisms
decay, further reducing the oxygen. The anoxic (an—without; oxy—oxygen) conditions
eventually result in all living organisms dying out in the pond.

Ethics and Worldviews

Ethics is the branch of philosophy that deals with right and wrong. Environmental ethics asks us
to examine the principles that guide us to do what is right in our actions toward the environment.
Stewardship is managing and caring for the environment. A biocentric (bio—Ilife; centr—center)
worldview is that living things have a right to exist and should be respected. An anthropocentric
(anthro—man; centr—center) worldview is that humans are above nature, not a part of nature. A
utilitarian worldview believes that nature provides services and goods to humans for our use.
Conservationists believe we should care for our environment so that it may provide for us for
many years to come. Gifford Pinchot, the first head of the United States Forest Service (USFS),
was appointed under Theodore Roosevelt because he was a noted conservationist.
Preservationists feel that the environment should be protected in its natural state, but not used for
the good of humans. John Muir, founder of the Sierra Club, was a preservationist.

Many people feel that because a living organism exists, it has value. This concept is called
intrinsic or inherent value. If something has value because you can use it for a purpose, it has
instrumental value. If something is considered to have value because it is beautiful, it is said to
have aesthetic value.

Ecofeminism is the concept that males are more domineering and try to subjugate nature, while
women are more nurturing and protective. Therefore, if women were not repressed in societies,
nature would not be as exploited because women would have more of a voice in environmental
issues.

Environmental justice is giving people of all socioeconomic, racial, ethnic, and religious
affiliations equal rights with regard to environmental protection. For example, there are greater
problems with lead poisoning in lower socioeconomic and ethnically diverse populations than in
upper-income Caucasian populations. Environmental racism is the greater exposure to
environmental pollutants based on race. Examples include the farm workers of color working on
U.S. farms and being exposed to high levels of fertilizers and pesticides or dumping hazardous
wastes on Native American reservations. Toxic colonialism is shipping toxins to reservations or
undeveloped countries that welcome the income and disregard the damage that may result from
the toxins. The U.S. Office of Environmental Justice was established by the Environmental
Protection Agency (EPA) in 1992 to assist groups with fighting emissions or toxins in their area
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when the groups do not have the resources to fight by themselves. It helps identify at-risk areas
and the specific risks to the area.

Questions
Use the paragraph below for questions 1 and 2.

A scientist wished to test the impact of increased nitrates on plant growth. He placed 100 rye
seeds in three different pots, making sure to use the same soil in each pot. He placed 100 ml of
nitrate free fertilizer in pots 1 and 2 and nitrate containing fertilizer in pot 3. He also added
clover seeds to pot 2 (clover is a legume). He placed the plants under a grow light and watered
them daily with 50 ml of water for three weeks. His results are shown below.

Pot Average ht rye (cm) Increase in mass (g)
1 4.2 100.4
2 6.8 163.0
3 7.6 172.2
1. What is the independent variable in this experiment?
a. soil
b. height
C. mass
d. nitrates
e. rye seeds

2. What statement best explains the use of pot 2 in the experiment?
a. The nitrogen-free media only causes increased growth of the plants if other seeds are
present.
b. Clover seeds inhibit the growth of the rye grass.
c. The clover must be fixing nitrogen from the atmosphere and enriching the soil thus
enhancing the growth of the rye grass.
d. The clover seeds crowd the rye grass and force it to grow better in their presence.
e. The nitrogen-free media is toxic to the rye seeds but not the clover seeds.

3. Graph the above data as a bar graph. What conclusions can you draw from your graph?

4. Which of the following is an example of environmental racism?
a. Sewage sludge from a sewage treatment plant is incinerated to generate electricity.
b. Numerous hazardous waste sites are located on land owned by Native American tribes.
c. Pesticide residues may be found on some fruits and vegetables.
d. Lead can be removed from soil by using plants such as sunflowers that will take up the
lead in their tissues.
e. Dredging channels in rivers removes not only sediment but varying amounts of
polychlorinated biphenyls and remnants of oil spills.
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5. A hypothesis is
a. a testable explanation for an observation.
b. a theory devised after years of scientific study.
c. proven true by general agreement of the scientific community.
d. always demonstrated to be accurate after one experiment is conducted.
e. rejected when the data support the premise.

20

10+

Billion tons

DD 1 1 1 1
1980 1885 1980 19835

Years

6. The above graph shows U.S. sulfur dioxide emissions over a 15-year period. What can be
inferred from the graph?
a. The enforcement of the Clean Air Act passed in 1990 resulted in less sulfur dioxide
emissions than in the previous decade.
b. There was a 50 percent decline in sulfur dioxide emissions from 1980 to 1990.
c. It can be determined from the graph trend that only 0.5 billion tons were released in 2000.
d. Most of the sulfur dioxide was from natural rather than anthropogenic sources.
e. Sulfur dioxide emissions are linked to increased global warming.

7. A scientist conducted a study to determine which wildflowers in an area attracted honey
bees. She conducted visual observations in four different fields and recorded the number of
visits by bees to each of the different colored flowers in the area. After statistically analyzing
the data, it was demonstrated that the bees were attracted to the violet- and yellow-colored
flowers and rarely visited the pink and red flowers. The scientist used:

I. Inductive reasoning II. deductive reasoning III.  the scientific method

I only
Iand II

I, II, and 111
I and 111

II and 111

opo o
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In the rainforest of Ecuador, oil and pollutants are dumped by oil companies into local rivers
used by the indigenous people. This practice is an example of

a. toxic colonialism.

b. ecofeminism.

c. environmental parity.

d. anthropocentric worldview.

e. environmental development.

Which of the following is an example of a controlled experiment?

a. A botanist exposes three types of plants to varying levels of carbon dioxide to test growth.
b. A zoologist watches the behavioral interactions of a group of monkeys.

c. A researcher examines the toxicity of two pesticides by exposing one fish to both
pesticides.

d. A toxicologist treats one group of Daphnia with lead and compares the results to another
group of Daphnia not exposed to lead.

e. A scientist studies the combined impact of cigarette smoking and drinking alcohol by
looking at the increase in liver and lung cancers in smokers that drink.

Explanations

1.

9]

d. Nitrates are the independent variables. The soil and rye seeds are constants of the
experiment. The height and mass are the dependent variables because they are dependent
upon the presence of the nitrates.

c. The clover must be fixing nitrogen from the atmosphere and enriching the soil thus
enhancing the growth of the rye grass. Because the nitrates are lacking in the fertilizer, that
pot 1 rye grass has nearly the same increase in height and mass as pot 2 indicates that the
clover was fixing nitrogen for the rye seeds to use. The nitrogen-free media would not cause
increased growth of the plants just because other seeds were present. Clearly the growth was
better in pot 2 than pot 1, therefore the clover seeds could not be inhibiting the growth of the
rye grass, nor would crowding enable plants to grow better. There was growth in pot 1, so
the nitrogen-free media could not be toxic to the rye seeds.

. Bar graph should plot experimental treatment along X axis, and both plant height and mass

along Y axis. Conclusions could be that nitrogen-containing fertilizer produced the most
growth in both height and weight. However, the clover plants in pot #2 are also increasing
rye growth somewhat, and question #2 speculated that this is due to nitrogen fixation.

b. Environmental racism is subjecting people of color to hazards not present for the rest of
the population. Therefore, the presence of hazardous waste sites on land owned by Native
Americans is toxic colonialism.

a. The definition of hypothesis is a testable explanation for an observation.

a. The sulfur dioxide levels dropped since 1990. There was not a 50 percent decline in
sulfur dioxide emissions from 1980 to 1990. You also cannot tell that the sulfur dioxide
levels will continue to drop. The graph does not differentiate between natural and
anthropogenic sources. On the contrary, sulfur dioxide emissions are not linked to global
warming.

a. The scientist was using inductive reasoning by applying the scientific method. He
gathered data based upon observation and repeated the experiment in four different fields for
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replication. She came to the general conclusion that the violet and yellow flowers were
favored, thus was using inductive reasoning.

8. a. Toxic colonialism is the release of toxins in undeveloped countries because they do not
have the means to fight the injustice.

9. d. Because the toxicologist treats one group of Daphnia with lead and compares the results
to another group of Daphnia not exposed to lead, this is a controlled experiment. The
botanist did not have a control, nor did the zoologist. The toxicity of pesticides should have
been tested on numerous fish, but separately. The increased lung and liver cancers may not
demonstrate the impact of smoking and drinking unless the results are compared to the
results from people with those cancers that did not drink or smoke.

me_ozrev_o_o7_722m_1.pdﬂ.5:o4:37.lanuary 31, 2008 @




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


