
Test Bank Questions for Chapter 2

  1.  Which of the following is NOT a component in the process of solving environmental problems? 

   A.  scientific assessment

   B.  public education

   C.  risk analysis

   D.  space travel and exploration

   E.  political action

  2.  In science an "educated guess" is called a/an: 

   A.  fact.

   B.  hypothesis.

   C.  conclusion.

   D.  theory.

   E.  idea.

Use the following scenario to answer the following four questions.  A state agency has contacted you to do a scientific assessment of kudzu in a nature preserve in southern Georgia.  They are concerned about the effects of the non-native invasive vine on a small rare plant that grows on the forest floor in the preserve, but which is found nowhere else in the state.  Kudzu is only growing in the east side of the preserve because it hasn't yet had time to invade further.  In order to assess the effects of kudzu on the rare plant, you set up the following experiment:

Site 1.  On the east side of the park with the kudzu, you set up ten 1m x 1m plots on the forest floor.  In each plot you count the number of individuals of the rare plant.

Site 2.  On the west side of the park without the kudzu, you set up ten 1m x 1m plots of the forest floor.  In each plot you count the number of individuals of the rare plant.

3.  In this experiment, Site 2 is your: 

   A.  variable.

   B.  control.

   C.  replication.

   D.  hypothesis.

   E.  treatment.

4.  Which of the following represents the hypothesis that you are testing with this experiment? 

   A.  Kudzu will eventually grow on the west side of the park.

   B.  Kudzu will kill off the trees in the preserve by strangling them.

   C.  Kudzu should be removed from the preserve because it is killing the rare plant.

   D.  Kudzu is negatively affecting populations of the rare plant in the preserve.

   E.  None of the above is an appropriate hypothesis for your study.

5.  Based solely on the data represented in the table below, what can you report to the agency that contracted you to do this study?

   A.  Kudzu is shading out the rare plant.

   B.  The rare plant is unaffected by the presence of the kudzu.

   C.  Fewer individuals of the rare plant grow in the presence of kudzu when compared to areas without.

   D.  It will be impossible to remove kudzu from the park because it grows too fast.

   E.  Kudzu grows much faster than the rare plant and will dominate the preserve within a decade.

	Site
	Mean number of individuals of rare plant per plot

	Site 1
	1.7

	Site 2
	4.2


6.  Risk:

   A.  only applies to environmental impact on human health and welfare.

   B.  is an assessment of the financial cost of environmental impact.

   C.  is the probability that a given hypothesis will be proven true.

   D.  is the probability of injury, disease, death, or environmental damage.

   E.  None of the above

7.  Risk assessment involves all of the following EXCEPT:

   A.  financial costs of the predicted risk.

   B.  identification of the hazard.

   C.  dose-response assessment.

   D.  assessment of the exposure.

   E.  characterization of the risk.

8.  If you measured the LD50 for a particular chemical, you would know:

   A.  that the chemical is safe for human use.

   B.  how much it takes to kill 50 rats.

   C.  what dose is lethal to 50% of a population of test animals.

   D.  the chemical properties of the given chemical.

   E.  whether the chemical is toxic to humans or not.

9.  Given the following table, which of the chemicals is the most toxic?

   A.  strychnine

   B.  heroin

   C.  morphine

   D.  caffeine

   E.  cocaine

	Chemical
	LD50 (mg/kg) administered orally to rats

	Strychnine
	         1.7

	Cocaine
	       17.5

	Heroin
	     150.0

	Caffeine
	     200.0

	Morphine
	     500.0


10.  Referring to the above table, which of the following chemicals is the least toxic?

   A.  morphine

   B.  caffeine

   C.  strychnine

   D.  heroin

   E.  Cannot be determined from the information provided

11.  A "dose-response curve" shows:

   A.  the dose of a given chemical that is lethal to 50% of the population.

   B.  the dose of a given chemical that causes 50% of a population to exhibit a response.

   C.  the correct dose to use in the treatment of illness.

   D.  the dose that will be harmful to the environment.

   E.  the effect of different doses on a population of test organisms.

12.  Examine the graph below and choose the letter that corresponds to the threshold level.

   A.  Point A on graph

   B.  Point B on graph

   C.  Point C on graph

   D.  Point D on graph

   E.  None of the above
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13.  Examine the graph above and choose the letter that corresponds to the ED50.

   A.  Point A on graph

   B.  Point B on graph

   C.  Point C on graph

   D.  Point D on graph

   E.  None of the above

14.  Examine the graph below and choose the letter that corresponds to the LD50.

   A.  Point A on graph

   B.  Point B on graph

   C.  Point C on graph

   D.  Point D on graph

   E.  None of the above
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15.  Examine the graph below and determine which chemical is the most toxic.  Choose the correct letter.

   A.  See graph, curve A

   B.  See graph, curve B

   C.  See graph, curve C

   D.  See graph, curve D

   E.  Answer cannot be determined using this graph
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16.  An antagonistic interaction in a chemical mixture results in:

   A.  the expected effect given the individual effect of each component in the quantity available.

   B.  a greater combined effect than expected given the individual effect of each component.

   C.  a smaller combined effect than expected given the individual effect of each component.

   D.  no chemical reaction.

   E.  variable results depending on the properties of the chemicals present.

17.  Cost-benefit analysis:

   A.  is used to help formulate and evaluate environmental policy.

   B.  balances estimated costs with potential environmental benefits.

   C.  is never used in issues involving human health and safety.

   D.  is really only applicable in the field of economics.

   E.  A and B

18. The process of nutrient enrichment of freshwater lakes is termed:

   A.  oxidation.

   B.  antagonism.

   C.  nutrification.

   D.  synergism.

   E.  eutrophication.

19.  "The Tragedy of the Commons" refers to:

   A.  an environmental theory promoting public ownership of lands and resources.

   B.  an economic theory promoting private ownership of lands and resources.

   C.  an analogy describing the conflict between individual interest and management of shared resources.

   D.  events impacting the common people, particularly farmers, of developing countries.

   E.  environmental problems generated by farming practices.

20.  Which of the following represents a resource that could be characterized as a present-day commons?

   A.  fresh water

   B.  atmosphere

   C.  forests

   D.  marine fisheries

   E.  All of the above

21.  The Salton Sea is:

   A.  a natural habitat critical to the support of migrating birds.

   B.  a man-made habitat produced by an accident around 95 years ago.

   C.  an important water resource needed to support human habitation in a desert environment.

   D.  called a "sea" due to the presence of trace quantities of salt (salinity).

   E.  an example of a troubled habitat that has a strong management plan currently in place.
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10-1 Data

		Type of Coal		Noncombustible Compounds (%)		Carbon Content (%)

		Lignite		20		35

		Bituminous Coal		20 - 30		55 - 75

		Anthracite		1		95





10-Table-A

		Per-Capita Gasoline Consumption in the United States,
1950 to 1997

		Year		Gasoline (Million Barrels/Day)		Gasoline (Million Gallons/Day)		Population (Millions)		Gasoline Consumption (Gallons/Day/Person)

		1950		2.72		114.24		151.3		0.76

		1955		3.66		153.72		165.1		0.93

		1960		4.13		173.46		179.3		0.97

		1965		4.59		192.78		193.5		1.00

		1970		5.78		242.76		203.2		1.19

		1975		6.67		280.14		215.5		1.30

		1980		6.58		276.36		226.5		1.22

		1985		6.83		286.86		238.7		1.20

		1990		7.23		303.66		248.7		1.22

		1995		7.79		327.18		263.2		1.24

		1997		8.02		336.84		267.7		1.26
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		Area		Percent of Worldwide Oil Reserves (1998)

		Persian Gulf Countries		64.0%

		North America		7.1%

		South and Central America		6.5%

		Africa		7.9%

		Eastern Europe and former U.S.S.R.		6.6%

		Asia and Oceania		5.9%

		Western Europe		2.0%
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		Energy Use per Dollar of GNP (megajoules)

		Year		U.S.		Europe		Japan

		1986		19.7		15.8		10.5

		1987		17.1		17.9		9.7

		1989		16		15.1		7.5

		1991		15.2		10.4		5.9

		1993		14.1		9.4		5.2

		1995		14.2		12.2		4.8
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19-3 Data

		Sources of air pollutants		Percent
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		Agriculture		14.6%
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		Industrial Processes		2.0%

		Transportation		1.6%

		Miscellaneous		9.6%
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19-9 Data

		Emission Type		1970		1997

		Carbon monoxide		116.1		79

		Nitrogen oxides		18.7		20.8

		Volatile organic compounds		27.7		17.4

		Particulate matter		11.1		2.7

		Sulfur dioxide		28.3		18.4
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10-1 Data

		Type of Coal		Noncombustible Compounds (%)		Carbon Content (%)

		Lignite		20		35

		Bituminous Coal		20 - 30		55 - 75

		Anthracite		1		95





10-Table-A

		Per-Capita Gasoline Consumption in the United States,
1950 to 1997

		Year		Gasoline (Million Barrels/Day)		Gasoline (Million Gallons/Day)		Population (Millions)		Gasoline Consumption (Gallons/Day/Person)

		1950		2.72		114.24		151.3		0.76

		1955		3.66		153.72		165.1		0.93

		1960		4.13		173.46		179.3		0.97

		1965		4.59		192.78		193.5		1.00

		1970		5.78		242.76		203.2		1.19

		1975		6.67		280.14		215.5		1.30

		1980		6.58		276.36		226.5		1.22

		1985		6.83		286.86		238.7		1.20

		1990		7.23		303.66		248.7		1.22

		1995		7.79		327.18		263.2		1.24

		1997		8.02		336.84		267.7		1.26
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10-12 Data

		Area		Percent of Worldwide Oil Reserves (1998)

		Persian Gulf Countries		64.0%

		North America		7.1%

		South and Central America		6.5%

		Africa		7.9%

		Eastern Europe and former U.S.S.R.		6.6%

		Asia and Oceania		5.9%

		Western Europe		2.0%
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12-13 Data

		Energy Use per Dollar of GNP (megajoules)

		Year		U.S.		Europe		Japan

		1986		19.7		15.8		10.5

		1987		17.1		17.9		9.7

		1989		16		15.1		7.5

		1991		15.2		10.4		5.9

		1993		14.1		9.4		5.2

		1995		14.2		12.2		4.8
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5-11d Data

		Days		Species A		Species B

		0		0		0.15

		0.2		0		0.1576021507

		0.4		0.0607738523		0.1638033989

		0.6		0.1121574122		0.1698075145

		0.8		0.1566678764		0.1756096192

		1		0.1959288883		0.1812050808

		1.2		0.2310490602		0.1865895186

		1.4		0.2628191201		0.1917588093

		1.6		0.2918229125		0.1967090915

		1.8		0.318503815		0.2014367709

		2		0.3432064724		0.2059385242

		2.2		0.3662040962		0.2102113033

		2.4		0.3877169366		0.2142523392

		2.6		0.4079251439		0.2180591453

		2.8		0.4269779485		0.2216295201

		3		0.4450003556		0.2249615506

		3.2		0.4620981204		0.2280536137

		3.4		0.4783615084		0.2309043791

		3.6		0.4938681803		0.2335128101

		3.8		0.5086854345		0.2358781654

		4		0.5228719726		0.238

		4.2		0.5364793041		0.2398781654

		4.4		0.5495528752		0.2415128101

		4.6		0.5621329845		0.2429043791

		4.8		0.5742555326		0.2440536137

		5		0.5859526392		0.2449615506

		5.2		0.5972531564		0.2456295201

		5.4		0.6081830974		0.2460591453

		5.6		0.6187659968		0.2462523392

		5.8		0.6290232163		0.2462113033

		6		0.6389742041		0.2459385242

		6.2		0.6486367164		0.2454367709

		6.4		0.6580270087		0.2447090915

		6.6		0.6671600001		0.2437588093

		6.8		0.6760494158		0.2425895186

		7		0.6847079112		0.2412050808

		7.2		0.6931471806		0.2396096192

		7.4		0.7013780514		0.2378075145

		7.6		0.7094105686		0.2358033989

		7.8		0.7172540678		0.2336021507

		8		0.7249172405		0.2312088886

		8.2		0.7324081924		0.2286289651

		8.4		0.7397344947		0.2258679601

		8.6		0.7469032298		0.2229316741

		8.8		0.7539210328		0.2198261213

		9		0.7607941286		0.2165575219

		9.2		0.7675283643		0.2131322951

		9.4		0.7741292401		0.2095570505

		9.6		0.7806019354		0.2058385807

		9.8		0.7869513337		0.2019838528

		10		0.7931820447		0.198

		10.2		0.7992984243		0.1938943126

		10.4		0.8053045928		0.1896742294

		10.6		0.8112044518		0.1853473286

		10.8		0.8170016994		0.1809213187

		11		0.8226998438		0.1764040287

		11.2		0.8283022166		0.1718033989

		11.4		0.8338119839		0.1671274712

		11.6		0.8392321575		0.1623843791

		11.8		0.8445656047		0.1575823382

		12		0.849815057		0.1527296355

		12.2		0.8549831192		0.1478346202

		12.4		0.8600722765		0.1429056927

		12.6		0.8650849023		0.1379512947

		12.8		0.8700232642		0.1329798993

		13		0.8748895307		0.128

		13.2		0.8796857765		0.1230201007

		13.4		0.8844139882		0.1180487053

		13.6		0.8890760689		0.1130943073

		13.8		0.8936738429		0.1081653798

		14		0.8982090603		0.1032703645

		14.2		0.9026834004		0.0984176618

		14.4		0.907098476		0.0936156209

		14.6		0.9114558365		0.0888725288

		14.8		0.9157569714		0.0841966011

		15		0.9200033133		0.0795959713

		15.2		0.9241962407		0.0750786813

		15.4		0.9283370807		0.0706526714

		15.6		0.9324271116		0.0663257706

		15.8		0.9364675651		0.0621056874

		16		0.9404596288		0.058

		16.2		0.944404448		0.0540161472

		16.4		0.9483031279		0.0501614193

		16.6		0.9521567354		0.0464429495

		16.8		0.9559663007		0.0428677049

		17		0.9597328191		0.0394424781

		17.2		0.9634572526		0.0361738787

		17.4		0.9671405314		0.0330683259

		17.6		0.9707835549		0.0301320399

		17.8		0.9743871936		0.0273710349

		18		0.9779522899		0.0247911114
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5-13 Data

		Structural Complexity of Vegetation		Number of Bird Species
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18-3 Data

		Year		Days

		1970		77

		1971		63

		1972		69

		1973		56

		1974		56

		1975		61

		1976		66

		1977		79

		1978		77

		1979		85

		1980		81

		1981		72

		1982		77

		1983		88

		1984		73

		1985		85

		1986		100

		1987		104

		1988		89

		1989		70

		1990		64

		1991		72

		1992		69

		1993		76

		1994		66

		1995		63

		1996		53

		1997		58

		1998		64

		1999		62
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19-3 Data

		Sources of air pollutants		Percent

		Construction/Roads		70.0%

		Agriculture		14.6%

		Fuel Combustion (except in vehicles)		2.2%

		Industrial Processes		2.0%

		Transportation		1.6%

		Miscellaneous		9.6%

				100.0%





19-3 Chart
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19-9 Data

		Emission Type		1970		1997

		Carbon monoxide		116.1		79

		Nitrogen oxides		18.7		20.8

		Volatile organic compounds		27.7		17.4

		Particulate matter		11.1		2.7

		Sulfur dioxide		28.3		18.4
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2 Data

				A		B		C		D

		0		0		0		0		0

		5		0		1		0		0

		10		0		2		0		1

		15		0		3		0		2

		20		1		5		0		3

		25		2		8		0		5

		30		3		12		0		7

		35		5		16		0		10

		40		8		21		0		16

		45		12		26		1		24

		50		16		32		2		32

		55		21		38		3		42

		60		26		44		5		52

		65		32		50		8		64

		70		38		56		12		76

		75		44		62		16		88

		80		50		68		21		100

		85		56		73		26		100

		90		62		78		32		100

		95		68		82		38		100

		100		73		86		44		100

		105		78		89		50		100

		110		82		91.3		56		100

		115		86		94		62		100

		120		89		96		68		100

		125		91.3		97.5		73		100

		130		94		98.5		78		100

		135		96		99		82		100

		140		97.5		99.3		86		100

		145		98.5		99.5		89		100

		150		99		99.6		91.3		100

		155		99.3		99.7		94		100

		160		99.5		99.8		96		100

		165		99.6		99.9		97.5		100

		170		99.7		100		98.5		100

		175		99.8		100		99		100

		180		99.9		100		99.3		100

		185		100		100		99.5		100

		190		100		100		99.6		100

		195		100		100		99.7		100

		200		100		100		100		100
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2-Q27 Chart
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2-Q28 Chart
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Sheet4

		Time		Population

		10		4.1681155834

		20		4.5851979928

		30		4.3063180668

		40		5.123785693

		50		4.9440460723

		60		5.1728993877

		70		6.2151153369

		80		5.2410331774

		90		7.2599940737

		100		6.441539863

		110		7.491477374

		120		8.9750359032

		130		8.047609415

		140		12.1090314531

		150		15.9276853556

		160		23.6143844835

		170		25.3325569241

		180		24.2796227735

		190		28.3556743096

		200		25.3054999015

		210		28.526811812

		220		28.1583330669

		230		26.9096604709

		240		30.9132826115

		250		26.498446452

		260		30.9506828011

		270		28.9219483905

		280		28.511524679

		290		32.1753346439

		300		26.940611018

		310		32.7242575344

		320		28.8488774004

		330		29.9017891435

		340		32.6577477534

		350		27.1878415416

		360		34.0838624626

		370		28.304451934

		380		31.283600135

		390		32.5134136867

		400		27.4951383099

		410		35.0465063708

		420		27.5173029682

		430		32.6937394146

		440		31.8321811344

		450		28.0082117398

		460		35.5681940709

		470		26.6762114525

		480		34.0881499161

		490		30.7057367085

		500		28.8030371696
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10-1 Data

		Type of Coal		Noncombustible Compounds (%)		Carbon Content (%)

		Lignite		20		35

		Bituminous Coal		20 - 30		55 - 75

		Anthracite		1		95





10-Table-A

		Per-Capita Gasoline Consumption in the United States,
1950 to 1997

		Year		Gasoline (Million Barrels/Day)		Gasoline (Million Gallons/Day)		Population (Millions)		Gasoline Consumption (Gallons/Day/Person)

		1950		2.72		114.24		151.3		0.76

		1955		3.66		153.72		165.1		0.93

		1960		4.13		173.46		179.3		0.97

		1965		4.59		192.78		193.5		1.00

		1970		5.78		242.76		203.2		1.19

		1975		6.67		280.14		215.5		1.30

		1980		6.58		276.36		226.5		1.22

		1985		6.83		286.86		238.7		1.20

		1990		7.23		303.66		248.7		1.22

		1995		7.79		327.18		263.2		1.24

		1997		8.02		336.84		267.7		1.26
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10-12 Data

		Area		Percent of Worldwide Oil Reserves (1998)

		Persian Gulf Countries		64.0%

		North America		7.1%

		South and Central America		6.5%

		Africa		7.9%

		Eastern Europe and former U.S.S.R.		6.6%

		Asia and Oceania		5.9%

		Western Europe		2.0%
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12-13 Data

		Energy Use per Dollar of GNP (megajoules)

		Year		U.S.		Europe		Japan

		1986		19.7		15.8		10.5

		1987		17.1		17.9		9.7

		1989		16		15.1		7.5

		1991		15.2		10.4		5.9

		1993		14.1		9.4		5.2

		1995		14.2		12.2		4.8
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5-11d Data

		Days		Species A		Species B

		0		0		0.15

		0.2		0		0.1576021507

		0.4		0.0607738523		0.1638033989

		0.6		0.1121574122		0.1698075145

		0.8		0.1566678764		0.1756096192

		1		0.1959288883		0.1812050808

		1.2		0.2310490602		0.1865895186

		1.4		0.2628191201		0.1917588093

		1.6		0.2918229125		0.1967090915

		1.8		0.318503815		0.2014367709

		2		0.3432064724		0.2059385242

		2.2		0.3662040962		0.2102113033

		2.4		0.3877169366		0.2142523392

		2.6		0.4079251439		0.2180591453

		2.8		0.4269779485		0.2216295201

		3		0.4450003556		0.2249615506

		3.2		0.4620981204		0.2280536137

		3.4		0.4783615084		0.2309043791

		3.6		0.4938681803		0.2335128101

		3.8		0.5086854345		0.2358781654

		4		0.5228719726		0.238

		4.2		0.5364793041		0.2398781654

		4.4		0.5495528752		0.2415128101

		4.6		0.5621329845		0.2429043791

		4.8		0.5742555326		0.2440536137

		5		0.5859526392		0.2449615506

		5.2		0.5972531564		0.2456295201

		5.4		0.6081830974		0.2460591453

		5.6		0.6187659968		0.2462523392

		5.8		0.6290232163		0.2462113033

		6		0.6389742041		0.2459385242

		6.2		0.6486367164		0.2454367709

		6.4		0.6580270087		0.2447090915

		6.6		0.6671600001		0.2437588093

		6.8		0.6760494158		0.2425895186

		7		0.6847079112		0.2412050808

		7.2		0.6931471806		0.2396096192

		7.4		0.7013780514		0.2378075145

		7.6		0.7094105686		0.2358033989

		7.8		0.7172540678		0.2336021507

		8		0.7249172405		0.2312088886

		8.2		0.7324081924		0.2286289651

		8.4		0.7397344947		0.2258679601

		8.6		0.7469032298		0.2229316741

		8.8		0.7539210328		0.2198261213

		9		0.7607941286		0.2165575219

		9.2		0.7675283643		0.2131322951

		9.4		0.7741292401		0.2095570505

		9.6		0.7806019354		0.2058385807

		9.8		0.7869513337		0.2019838528

		10		0.7931820447		0.198

		10.2		0.7992984243		0.1938943126

		10.4		0.8053045928		0.1896742294

		10.6		0.8112044518		0.1853473286

		10.8		0.8170016994		0.1809213187

		11		0.8226998438		0.1764040287

		11.2		0.8283022166		0.1718033989

		11.4		0.8338119839		0.1671274712

		11.6		0.8392321575		0.1623843791

		11.8		0.8445656047		0.1575823382

		12		0.849815057		0.1527296355

		12.2		0.8549831192		0.1478346202

		12.4		0.8600722765		0.1429056927

		12.6		0.8650849023		0.1379512947

		12.8		0.8700232642		0.1329798993

		13		0.8748895307		0.128

		13.2		0.8796857765		0.1230201007

		13.4		0.8844139882		0.1180487053

		13.6		0.8890760689		0.1130943073

		13.8		0.8936738429		0.1081653798

		14		0.8982090603		0.1032703645

		14.2		0.9026834004		0.0984176618

		14.4		0.907098476		0.0936156209

		14.6		0.9114558365		0.0888725288

		14.8		0.9157569714		0.0841966011

		15		0.9200033133		0.0795959713

		15.2		0.9241962407		0.0750786813

		15.4		0.9283370807		0.0706526714

		15.6		0.9324271116		0.0663257706

		15.8		0.9364675651		0.0621056874

		16		0.9404596288		0.058

		16.2		0.944404448		0.0540161472

		16.4		0.9483031279		0.0501614193

		16.6		0.9521567354		0.0464429495

		16.8		0.9559663007		0.0428677049

		17		0.9597328191		0.0394424781

		17.2		0.9634572526		0.0361738787

		17.4		0.9671405314		0.0330683259

		17.6		0.9707835549		0.0301320399

		17.8		0.9743871936		0.0273710349

		18		0.9779522899		0.0247911114
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5-13 Data

		Structural Complexity of Vegetation		Number of Bird Species

		0.2		18

		2		36

		3		39

		4.5		53

		4.6		69

		4.7		65

		5		70

		5.2		73

		6		87

		6.2		71

		6.5		83





5-13 Chart
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18-3 Data

		Year		Days

		1970		77

		1971		63

		1972		69

		1973		56

		1974		56

		1975		61

		1976		66

		1977		79

		1978		77

		1979		85

		1980		81

		1981		72

		1982		77

		1983		88

		1984		73

		1985		85

		1986		100

		1987		104

		1988		89

		1989		70

		1990		64

		1991		72

		1992		69

		1993		76

		1994		66

		1995		63

		1996		53

		1997		58

		1998		64

		1999		62





18-3 Chart
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19-3 Data

		Sources of air pollutants		Percent

		Construction/Roads		70.0%

		Agriculture		14.6%

		Fuel Combustion (except in vehicles)		2.2%

		Industrial Processes		2.0%

		Transportation		1.6%

		Miscellaneous		9.6%

				100.0%





19-3 Chart
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19-9 Data

		Emission Type		1970		1997

		Carbon monoxide		116.1		79

		Nitrogen oxides		18.7		20.8

		Volatile organic compounds		27.7		17.4

		Particulate matter		11.1		2.7

		Sulfur dioxide		28.3		18.4





19-9 Chart
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