AP® ENVIRONMENTAL SCIENCE
2012 SCORING GUIDELINES

Question 4

Wetlands were once considered to be wastelands. Over 50 percent of the United States
original wetlands have been destroyed.

(a) Describe TWO characteristics that are used by scientists to define an area as a wetland.
(2 points: 1 point for each characteristic; only the first two characteristics mentioned can earn points)

e Soil covered/saturated/submerged/inundated/flooded with water (for all or part of the year) OR
shallow/standing water with emergent vegetation.

e Plants/vegetation have adaptations that allow them to live under these conditions (are water
tolerant).

e Characteristic (hydric) soils.

(b) Wetlands are highly productive ecosystems with complex food webs.

(i) Complete the diagram of the wetland food web below by drawing arrows that show
the direction of energy flow.
(2 points: Three arrows are required. ALL boxes must have at least one connecting arrow, and no
points are earned if ANY arrows are incorrect. One point can be earned for at least two correct
arrows indicating a food chain, and 1 additional point can be earned for creating a food web
connecting two food chains that share a species in common)

Fish ANDIOR Snail

€

Algae Eagle

(ii) Explain why it takes many hectares of wetland to support a pair of eagles.
(2 points: 1 point for each correct explanation)

To support a pair of eagles, there must be a large amount of biomass at lower trophic levels.

Less energy is available at each successive trophic level, because as energy moves up the food

chain, much of it is:

0 lost as heat (10 percent rule) or lost as metabolic work; or,

0 transformed into a less usable form/becomes less organized (second law of
thermodynamics).

Some biomass is not digestible at the next trophic level (e.g., cellulose, chitin). Note: Students

may use a trophic pyramid diagram, but it must be accompanied by an explanation in order to

earn credit.
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Question 4 (continued)

provide.

(c) Describe TWO economic benefits (other than those related to water quality) that wetlands

(2 points: 1 point for each economic benefit LINKED to each description; only first two descriptions

provided can earn points)

Acceptable benefits include, but are not limited to, the following:

Benefit

Description

Recreation/aesthetic uses

Provide revenue/profits/jobs from tourism

Provide revenue from permits/hunting/fishing
licenses

Nurseries for fish and shellfish
species/areas for aquaculture

Provide fish/shellfish for sale by commercial fishers

Absorption of excess water

Reduces cost of flood damage to property (roads,
buildings, other infrastructure, crops)

Reduces insurance costs

Storm protection

Reduces cost of hurricane/tsunami damage
Reduces insurance costs

Protection of biodiversity

Provides jobs in conservation/biological resources
management

Carbon sequestration/sink

Reduces cost of mitigating effects of climate
change

Methane collection

Provides revenue

Provide water supply (particularly during
periods of drought)

Supports revenue from agricultural crops
Lowers costs for irrigation
Reduces the need to build costly dams

Used for agriculture

Commercial species/trade (such as wild rice,
cranberries, blackberries, blueberries)

Shoreline stabilization/erosion protection

Reduces financial loss associated with rising sea
level (agriculture/development)

Reduces insurance costs

Extraction of products (fossil fuels,
phosphate/fertilizer, peat, gravel, building
materials, minerals, wood/timber)

Revenue/profits from sale/trade

Recharge ground water

Reduces cost of water treatment
(infrastructure/transportation/desalination/reverse
0Ssmosis)
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Question 4 (continued)

(d) Describe one specific human activity that degrades wetlands.
(1 point: only the only first description provided can earn points)

Converting to other uses (draining/filling)

0 Agriculture

0 Buildings/infrastructure/development

Runoff/urban storm water drainage

0 Sediment

0 Chemical pollutants: fertilizer, pesticides, heavy metals, oil

0 Sewage

0 Litter/trash/solids

Disposing of waste such as dumps/landfills/livestock waste (e.g., hog lagoons)
Overharvesting/poaching

0 Commercial fishing

0 Recreational hunting and fishing

Logging/deforestation/removal of trees to allow alternative use of the wetland or for sale of timber
Recreational vehicles

0 Disturb sediment/bottom

0 Damage aquatic vegetation

0 Injure/kill organisms

0 Produce noise pollution

Water diversion

0 Damming/levees/building barriers to control/change water flow/levels
0 Diking/building barriers to control rising sea level

0 Use for water supply (irrigation, municipal, industrial)
Dredging/channelization for navigation

Anthropogenic acid precipitation from fossil fuel (coal) burning

Oil spills from tankers/drilling platforms/transportation

Waste disposal/habitat destruction associated with recreational activities
0 Fishing and hunting activities

Mining for minerals, fossil fuels, building materials, or peat

Draining to reduce mosquito populations/malaria

Human-induced sea level rise (climate change)

Conversion to commercial aquaculture facilities

Introduction of invasive species

(e) Wastewater treatment plants perform some of the same water-quality improvement
functions that natural wetlands perform. Explain how wetlands perform the equivalent of

(i) primary treatment, and
(1 point: only the first explanation provided can earn points)

Physical/mechanical removal/trapping of sediment/solids/objects/particulates through processes such
as settling, sedimentation, filtering, and screening.
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Question 4 (continued)

(ii) secondary treatment
(1 point: only the first explanation provided can earn points)

Biological/bacterial/microbial removal of waste through breakdown, decomposition, and aerobic
respiration/consumption.
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4. Wetlands were once considered to be wastelands. Over 50 percent of the United States original wetlands have
been destroyed.

(a) Describe TWO characteristics that are used by scientists to define an area as a wetland. sabureted o/
wiater
(b) Wetlands are highly productive ecosystems with complex food webs. .

(i) Complete the diagram of the wetland food web below by drawing arrows that show the direction of
energy flow. :
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(ii) Explain why it takes many hectares of wetland to support a pair of eagles. 2nd Lowws of

CnSeryc.hioom
(c) Describe TWO economic benefits (other than those related to water quality) that wetlands provide. mpuic

(d) Describe one specific human activity that degrades wetlands. :bood me.u‘lc} MR O
aroinc for o._cbruc.ul.t\rre, {wrgm.. 27

(e) Wastewater treatment plants perform some of the same water-quality improvement functions that natura]
wetlands perform. Explain how wetlands perform the equivalent of

(i) pom ary treatment, and
(i) secondgrz treatment.

0-) An_oNCO% W o wetkom.é of e socl g uonnuo.ﬂ.czu sotvuted

wetd, woter. Moreover, uJLtLCndj tead b have Pute  wo.kesr diapet—

ang soil 4 ¢ e C centmn. 1€

moo b4 foote. &—wa«mmﬁ% scie tines  define St

oeo. _ o [+ wg_:l Lo'i\d i

Unauthorized copying or reuse of
any part of this page Is lllegal.

GO ON TO THE NEXT PAGE.
-16-

© 2012 The College Board.
Visit the College Board on the Web: www.collegeboard.org.



Ytz

ADDITIONAL PAGE FOR ANSWERING QUESTION 4

P Tue second Laws of

wrlion Ba

-

lo

blarmc}’ onluﬁ 18 of Tie eneray in retalined ot eocln
leven. m:.e_‘l‘bfeg &;Q.QL% consumers nead bbb ent o (ot

nMore y Mmucla ore

ot The loothon &€ tas n\amo.mtd.

©) Wetlonds Prnioe  seil exke sz SCie 8o altrien D owd Blawe fore
M_MMMM & Love onore

Ay ofte,  thowe a.l.ona,y Cfc-t‘: .?;Le_o_d‘. 2. tc. kaods & ondle

mor\g.ua foc €ra forone. Moreoner, wetlonds Con be a fourark

-

oktcacton dre & e vicinaan obtreir biod 'a,,;g;ube- Toucln~
___ha‘maf €a moneua for o s,g;;gggdg,g%‘ Dwos a~d v uerefore

g S o ol o ot rceul

of 4o domeAlNc uSe Sa‘.ncg wetlonds ore.  cOounfied g‘e@
e  sbbucebon of s MWMM

-

aln o QAns ' e wet
%) GQ_QD\GR.&.
< T o 5 £l of B Llor

GO ON TO THE NEXT PAGE.

-17-

© 2012 The College Board.
Visit the College Board on the Web: www.collegeboard.org.



18,

4. Wetlands were once considered to be wastelands. Over 50 percent of the United States original wetlands have
been destroyed.

(a) Describe TWO characteristics that are used by scientists to define an area as a wetland.

(b) Wetlands are highly productive ecosystems with complex food webs.

(i) Complete the diagram of the wetland food web below by drawing arrows that show the direction of
energy flow.

Fish |< | Snail

<

Algae - Eagle

(ii) Explain why it takes many hectares of wetland to support a pair of eagles.

(c) Describe TWO economic benefits (other than those related to water quality) that wetlands provide.

(d) Describe one specific human activity that degrades wetlands.
(e) Wastewater treatment plants perform some of the same water-quality improvement functions that natural
wetlands perform. Explain how wetlands perform the equivalent of
(i) primary treatment, and
(ii) secondary treatment.
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4. Wetlands were once considered to be wastelands. Over 50 percent of the United States original wetlands have
been destroyed.

(a) Describe TWO characteristics that are used by scientists to define an area as a wetland.

(b) Wetlands are highly. productive ecosystems with complex food webs.

(i) Complete the diagram of the wetland food web below by drawing arrows that show the direction of
energy flow.

Fish Snail
Algae Eagle

(ii) Eiplain why it takes many hectares of wetland to support a pair of eagles.
(c) Describe TWO economic benefits (other than those related to water quality) that wetlands provide.

(d) Describe one specific human activity that degrades wetlands.

(e) Wastewater treatment plants perform some of the same water-quality improvement functions that natural
wetlands perform. Explain how wetlands perform the equivalent of

(i) primary-treatment, and
(ii)ﬂ/(:h:yt.rgﬂmient
Scientists  define areas as wetlands ;€

Jrhe\, ihclvde pian%ﬁ svch as  reeds that are
pamw}\/ submerged in waker., wetands are
olse  delined by their ab:)z%v o Flfer
contaminated wader. Planks in +his  biome have the
abu%\; to__remove  H9xins.

(-F fales many hectares of Wetland 7‘675({.0;7094
n_ par of eac;)f?s becavse +hese eagJeS rely on

Unauthorized copying or reuse of
any part of this page is llegal.

GO ON TO THE NEXT PAGE.

-16-

© 2012 The College Board.
Visit the College Board on the Web: www.collegeboard.org.



He 2

ADDITIONAL PAGE FOR ANSWERING QUESTION 4
pripary  Consumers svch A4S fish, which in furn rely on
I /

produces svch as  aguatic  plants for food. B The amont of

biemass s larqest at the  lowest tmphic Jevel, & since eagles Are cansumifs Mt

are  ar & hi frophic leve),  +h require  +he  bromass from Fhe
Lo wer h’\f?b +o :)“Uﬂﬁa/J-' —thrfzy wbt?;t‘? falkkes up ala*:?fc?pam

ot economic bmeP+ ot Weﬂands /s 7£ha+ f/ve:/ cn
raise _revenve from Afouiism, for oxample, many fovis
vici+ Fhe Everglades in Florida. A second bénetrt
s Fhat scfenﬁgﬁ & yniversities may _poy Jo Hest
woater gualty & observe hative species in wetlands, whixh can
rot)se revenve for the shate +hey are  [ocated i,

one  numany ackivity thot degrades wetlands s
the  constrvctiv?) 51: cesidential . & commerein!

areas. This Constrvction  destroys 4he patvral

bhalance within  +4nis  hlomeé K eradicaltes 5;0::’0‘55-

such _as furtles & egrets  frdm Jhéir Nat1ve
habitat. |

Wetlands _gerform fhe equivalent of primary Freatment by

remaoving salid  waskes Froom  contaminated warer
J A _
throvgh = +he  process of decomposi+ian.
\/ ¥

]

They perform +he equivaltnt of secndary Freatnent
p  Elfering orgaptc  material &  putrents sves

! . J

r9a | /

05 Nibgger~ X P05 phorovs Grom  Fhe water. This Gltats,
o

which 75 dine by aquakrc plants, helps improve

GO ON TO THE NEXT PAGE.
-17-

© 2012 The College Board.
Visit the College Board on the Web: www.collegeboard.org.



Hlz,

ADDITIONAL PAGE FOR ANSWERING QUESTION 4

wattr  quality & maKe 1} more pure.
+ 7 7

GO ON TO THE NEXT PAGE.
-18-

© 2012 The College Board.
Visit the College Board on the Web: www.collegeboard.org.



AP® ENVIRONMENTAL SCIENCE
2012 SCORING COMMENTARY

Question 4
Overview

The intent of this question was to ascertain students’ knowledge of wetland ecology, including
characteristics of wetlands, wetland food webs, energy conversions in these food webs, economic benefits
provided by wetlands, how human activities have degraded wetlands, and how wetlands perform
functions that mimic primary and secondary treatment of wastewater.

Sample: 4A
Score: 10

In part (a) 1 point was earned for stating that “the soil is annually saturated with water.” Two points were
earned in part (b)(i) for drawing one food chain with three organisms (algae to snail to fish) and an additional
food chain (algae to fish to eagle), which shows the understanding that a food web consists of multiple food
chains, which in turn demonstrates knowledge of energy flow in a food chain and that a food web is more
than just one food chain. One point was earned in part (b)(ii) for noting that “[t]he second law of
thermodynamics states that when energy is transformed from one form to another, some is lost as heat.” An
additional point was earned in part (b)(ii) for stating that “tertiary consumers need to eat a lot more and
require much more energy than the producers at the bottom of the pyramid.” One point was earned in part (c)
for stating that wetlands contain soils that produce “a larger crop yield, which leads to more money for the
farmer.” An additional point was earned in this part for stating that “[t]ourism brings in money.” One point
was earned in part (d) for describing the degradation of wetlands by draining them for agriculture. In

part (e)(i) 1 point was earned for describing how — as in primary treatment, which is a physical process —
wetlands filter out larger particles. An additional point was earned in part (e)(ii) for stating that wetlands
mimic secondary treatment in that they have bacteria that remove organic matter.

Sample: 4B
Score: 8

In part (a) no points were earned for stating that “soil composition” describes a wetland or that wetlands are
located near large bodies of water, because these characteristics are both too general. Two points were
earned in part (b)(i) for drawing a food chain with three organisms (algae to snail to fish) and an additional
food chain (fish to eagle), which shows the understanding that a food web consists of multiple food chains,
which in turn demonstrates knowledge of energy flow in a food chain and that a food web is more than just
one food chain. One point was earned in part (b)(ii) for stating that “as energy is passed from one trophic level
to the next only 10% of the energy is passed along the other 90% is loss [sic].” Two points were earned in

part (c) for stating that wetlands provide “a source of income for fishers” and that tourists bring revenue to the
area. One point was earned in part (d) for stating that applying fertilizers that can be carried away by runoff is
a human activity that degrades wetlands. One point was earned in part (e)(i) for describing how “plants and
vegetation” collect “large, solid wastes,” which mimics the physical screening in primary treatment. An
additional point was earned in part (e)(ii) for stating that “bacteria ... consume the organic material,” which
mimics the biological processes in secondary treatment.
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Question 4 (continued)

Sample: 4C
Score: 6

One point was earned in part (a) for stating that wetlands contain “plants such as reeds that are partially
submerged in water.” No point was earned in this part for noting wetlands’ ability to filter water, because this
is an ecosystem service of wetlands, not a characteristic. Two points were earned in part (b)(i) for drawing a
food chain with three organisms (algae to snail to fish) and an additional food chain (algae to snail to eagle),
which shows the understanding that a food web consists of multiple food chains, which in turn
demonstrates knowledge of energy flow in a food chain and that a food web is more than just one food
chain. One point was earned in part (b)(ii) for stating that “[t]he amount of biomass is largest at the lowest
trophic level.” One point was earned in part (c) for stating that wetlands “raise revenue from tourism,” but no
additional point was earned in this part for explaining that universities pay to test water quality in wetlands,
because this is not limited to wetlands. One point was earned in part (d) for describing how “construction of
residential & commercial areas” destroys wetlands. No points were earned in part (e), because solids are not
removed through decomposition in primary treatment, and secondary treatment does not involve filtering of
organics.
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