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Section 2.1 I S - =
Use with textbook pages 60-64. o -
T refers tothetotal mass of ing plants, animals, fungi, and
Food chains, food webs, and food pyramids bacteria in a gven rea.
2. The flow of energy from an ecosystem to an orgarism and from one organism to
Use the diagrams to help you answer the questions. another s called
2. Plants are callad producers bacauss they “produc” food i the form of
‘Scientific model Questions carbohydrates during
4. Aninsect, such as a bes, that feeds on a plant is called a
food chain 1. What plants or animals are the primary producers in
this food chain? s s the breaking down of organic wastes and dead organisms.
I 6.The action ofving orgarisms, such as bacteria to break down organic mater is
e cald_
Lo A - R — 7o change wasto and dead organisms into usable nufrients
2. What trophic level do the frogs and crabs belong to? 8 aremodels that show the flow of energy from plant to animal
‘and from anima to animal. Each step s called a Teval
e E " "
‘spotted frog 1 h 3. What do teriary consumers feed on o obiain energy? 9 ‘Pﬂla;:s and phytoplankton, such as algae, are at the first trophic level and are referred
spns I b - obain thir energy by eating primary consumers.
" ’ 11.1n the fourth trophic leve ar that feed on secondary
consumers to oblain enaray.
b4 / " - = T2 are modsis of the feading relationships within an ecosystem
—— . T showtheloss of energy from one trophic leve to another.
To0d web 4. What term is used to describe a chipmunk that eats ml RC L DIRC L e
‘seeds or fruit?
ebiaied
P
V 5. Wnat kind of consumers do omnivoes eat?
. m\vmunk
o / \ 6. Give two examples of detrivores.
l]vauss
mamt
e l
\ /
-~ E ~I
m,",m berties and flowers ‘
‘and detrivores R
°
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Section 2.1 I = =
: (R FEERREERE EERNRRC SRR R : 5
Use with textbook pages 56-64. £ 10. What product of photosynthesis supplies ‘ |9 WM i o a o0 i stors ot amat I
E f ) i energy for life forms? Ao
nergy flow in ¢ A carbohydrates o
ecosystems ¢ B.carbon dioxide fodromd
Match each Term on the left with thebest | ¢ C. oxygen
Descriptor o the right. Each Descripor may only | £ "
be used once. : - water
i ‘Descriptor £ 1. Which of the following organisms are
% likely to be found in the third trophic level
1. biodegradation | A.amocelhatShONS | & of 4 food chain?
2. consumers e flow of energy fom | &
3. decomposers plant to animal and : Aalge C. grasshopper
4. toodcain fom animal oanimal | ¢ _frop D. hawk
5. fodpyamid | B.organisms thatpro- | §
6. foodweb Gueafood ntheform | § 12. Which of the following describes the
7 producers of carbohydrates dur- | § process of biodegradation?
8. trophic levels ing photosynthesis - R 5
.oty comor || APl wsing photosyntiesis o crste
cead organic matter | £
by organisms, suchzs | £ B. primary consumers eating plants
bacteria 5
D.ops maoodchan | 3 bactria breaking down organic matier
thatshow feedingand | 3 D. omnivores eating plants and animals
glf‘zfm'e:’;;g;w‘f £ 13.1n a food pyramid, how much energy is lost
£ 2ol s o | § 70 ophic level (0 trophic lvel?
loss of energy fromone | 3 A.20 % C. 70%
rophic el o another | 3 X
Eanogansmtateas | B-50% LN
otver oganisms ¢ 14.1n a food pyramid
i | & oy R T —— [——
retonshigs winnan | © A as the trophic level decreases, the
ecosystem : ‘number of organisms supported by the
H. organisms that break | § ecosystem decreases
down wastes and dead | 3 B, as the trophic level increases, the number
organisms and change of organisms supported by the ecosystem
them nto usable nut- | £ Increnses
ents :
© C.as the trophic level increases, the number
Circle the letter of the best answer. : of organisms supported by the ecosystem
5 decreases
9. In a food chain, primary producers are
usvally £ D.as the trophic level decreases, the
: ‘number of organisms supported by the q !
A amphibians €. mammals H coosysiem incrcases v
B. bacteria D. plants : =
: 8 Lnel Columml  Words:139 0 )
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Nutrient Cycles in Ecosystems Summary pmgumts |2 e oph el g vty

st enemy fomone [ § A 20 ©. 70%

Textbook pages 68-91 oonc el o antre

F.an oganism at cals. B.50% 0. 90%

aberaansms 1 afood pyrami

Before You Read g | £ 14103 food pyramid
fshis witn 3 A s the tophic level docreases, the

Like other organisms, your body relies on nutrients to stay healthy. Based on your
current understanding, create a definition of what you think a nutrient is. Write your
definition in the lines below.

umber of oganisms supported by the
ccosystem decreases

ootsstem

Horanms vt bresk
om wases and 6t
oanisms and chunge
e tousl utt
ot

B..as the trophic level increases, the number
of organisms supported by the ccosysiem

. as thetrophic kvl increases, the number
of organisms supported by the ecosysiem
decresses

Cirele the ltter of the best answer.

9.1 a food chain, primary producers are

Check for Understanding

s you read tis secton, be
sure o feread any parts you
00 not understand. Highlight
any sentences that help you

and other life processes. They are constantly recycled within
Earth’s biosphere. Nutrients spend different amounts of time
in stores within the atmosphere, oceans, and land. Nutrients
are stored for short periods of time in short-term stores, such
as living organisms and the atmosphere. Nutrients can also

i How are nutrients cycled in the biosphere? usualy £ D.as the wophic level dcreses, the
&> Mark the Text i " ‘number of organisms supported by the-

g sents . . amphibiansC. mammals of oo

$ Nutrients are chemicals required for plant and animal growth b o ecosysem ncreases

: teria . plans

2 MHR«Socton21  EnergyFow in Ecosystoms. 2008 v s L

improve your understanding.
¢ be incorporated into longer-term stores, such as Earth’s crust.
* Nutrient cycles describe the flow of nutrients in and out of
% stores as a result of biotic and abiotic processes. Without
(@ Reading Check * human interference, nutrient cycles are almost perfectly
1. Name the three main * balanced. There are three main cycles that move nutrients
utent cyces ¢ through terrestrial and aquatic ecosystems

1. the carbon cycle

2. the nitrogen cycle
3. the phosphorus cycle @

How does the carbon cycle work?

Carbon is an essential component of cells and life-sustaining

chemical reactions. Carbon is cycled through living and

decaying organisms, the atmosphere, bodies of water, and

soil and rock. Carbon moves between stores via six main

processes:

1. Photosynthesis: Photosynthesis is a chemical reaction that
converts solar energy and atmospheric carbon dioxide gas
(CO,) into chemical energy.

2. Cellular respiration: During cellular respiration, plants
and animals obtain energy by converting carbohydrates
and oxygen (O,) into carbon dioxide and water. €1 Columni1 | Words 139

Saction 22 2
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3. Decomposition: Decomposers release carbon dioxide into B i How are nutrients cycled in the biosphere?
o S makthoTet
the atmosphere through the decomposition of carbon-rich § Nutrients are chemicas required for plant and animal growth
organic matter in soil. CheckforUndarstanding & and other life processes. They are constantly recycled within
ASyourestissocton, b0 Earth's biosphere. Nutrients spend diffrent amouns of time
4. Ocean processes: Dissolved carbon dioxide is stored in Sl RIS in stores wilhin the atmosphere,oceans,and land. Nutints
oceans. Marine organisms store carbon-rich carbonate 00 S IRy v forshotpeiods of e i short e tors,suh
(CO,%) in their shells, which eventually form sedimentary improve your nderstangrg, ;25 living organisms and the atmosphere. Nutrients can also
be incorporated into longer-term stores, such as Earth's crust.
rock. Nutrient cyeles describe the flow of nutrients in and out of
. Stores as  result of bioti and abiotic processes. Without
ESNEEL ) (@ rouing Chock§ human interterence, nutrient cyclesar almot perfcty
6. Forest fires balanced. There are three main cycles that move nutriens
nutrint cycks £ through temestrial and aquatic ecosystems:
How do human activities affect the carbon cycle? HOLC
o ° i $ 2. the nitrogen cycle
Human activities, such as fossil fuel combustion and land e
clearance, quickly introduce carbon into the atmosphere H
from longer-term stores. These actions increase the levels of How does the carbon cycle work?
carbon dioxide, a greenhouse gas that contributes to global Carbon i an essential component of ells and life-sustining
. chemical reactions. Carbon i cycled through lving and
climate change. ecaying organisms, the atmosphere, bodies of water, and
. Soil and rock. Carbon moves betuieen siores via ix main
How does the nitrogen cycle work? ey
. o + 1. Photosynthesis: Photosynthesi i a chemical reaction that
Nitrogen s an important component of DNA and profeins. e D e
Most nitrogen is stored in the atmosphere, where it exists as H into chemical energy.
nitrogen gas (N,). It is also stored in bodies of water, living £ 2. Collula respiation: During cellular respiration, planis
organisms, and decaying organic matter. Most organisms £ ™" and animals obiain energy by converting carbohydrates
cannot use atmospheric nitrogen gas. The nitrogen cycle i andoxygen (O, into carbon dioxide and water.
involves four processes, three of which make nitrogen [ it e i Ecotone
available to plants and animals.
1. Nitrogen fixation: Nitrogen gas is converted into nitrate
(NO,") and ammonium (NH,), compounds that are
usable by plants. Nitrogen fixation occurs mainly through
nitrogen-fixing bacteria, and when lightning strikes in the
atmosphere.
2. Nitrification: Ammonium is converted into nitrate and
nitrite (NO,") through the work of nitrifying bacteria.
3. Uptake: Useable forms of nitrogen are taken up by
plant roots and incorporated into plant proteins. When v
herbivores and omnivores eat plants, they incorporate :
nitrogen into their own tissues. 3
4. Denitrification: Denitrifying bacteria convert nitrate e 9 )
back into atmospheric nitrogen. = . = ¥
22 MHR«Section22  Nutrient Cycles in Ecosystems ©2008 MoGraw-Hi Ryerson i s
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How do human activities affect the nitrogen cycle?

Fossil fuel combustion and burning organic matter release
nitrogen into the atmosphere, where it forms acid rain
Chemical fertilizers also contain nitrogen, which escapes
into the atmosphere or leaches into lakes and streams. High
levels of nitrogen cause eutrophication (too many nutrients)
and increased algal growth in aquatic ecosystems, depriving
aquatic organisms of sunlight and oxygen.

How does the phosphorus cycle work?

Phosphorus carries energy to cells. It is found in phosphate
(PO,”) rock and sediments on the ocean floor. Weathering—
through chemical or physical means—breaks down rock,
releasing phosphate into the soil from longer-term stores.
Organisms take up phosphorus. When they die, decomposers
return phosphorus to the soil. Excess phosphorus settles on
floors of lakes and oceans, eventually forming sedimentary
rock. It remains trapped for millions of years until it i
exposed through geologic uplift or mountain building.

How do human activities affect the phosphorus
cycle?

Commercial fertilizers and phosphate-containing detergents
enter waterways and contribute additional phosphate to the
phosphorus cycle. Slash-and-burn forest clearance reduces
phosphate levels, as phosphate in trees enters soil as ash. It
leaches out of the soil and settles on lake and ocean bottoms,
unavailable to organisms. @

© 2008 Moraw-HIl Ryerson Limted Saction 22

2.2

Summary
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(€O, T their shels, which eventually form sedimentary
rock

Volcanic eruptions
6. Forest fires

How do human activities affect the carbon cycle?
Human actvites, such as fossil fuel combustion and land
roduce carbon into the atmosphere
rm stores. These actions increase the levels of
carbon dioxide, a greenhouse gas that contributes o global
climate change.

How does the nitrogen cycle work?
Nitrogen is an important component of DNA and proteins.
Most nitrogen is sored in the atmosphere, where i exist as
nitrogen gas (N,). I i also stored in bodies of wate, living
organisms, and decaying organic matter. Most organisms
cannot use atmospheric nitrogen gas. The nitrogen cycle
involves four processes, three of which make nitrogen
ailable o plants and animals.

1. Nitrogen fivation: Nitrogen gas is converted into ntrate
(NO,) and ammonium (NH, ), compounds that are
usable by plant. Nitrogen fixation occurs mainly through
nitrogent-fixing bacteri, and when lightning strkes in the
amosphere.

Nitrification: Ammonium is converted into nirate and
nitrite (NO, ) through the work of nitrifying bacteria.
Uptake: Useable forms of nitrogen are taken up by
plant roots and incorporated into plant profeins. Wher
herbivores and omaivores eat plan, they incorporale
nitrogen o their own tissues.

Denitrification: Denitrifying bacte

back into atmospheric nitrogen.
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Comprehension
Section 2.2

Use with textbook pages 68-87.

Nutrient cycles

How do human activities affect the nitrogen cycle?

Answer the questions below. Fossil fuel combustion and burming organic mater elease
itrogen into the aimosphere, where it forms acid rin.
1. Where are nutrients accumulated or stored for short or long periods? Chemical ferilizes also contain nitrogen, which escapes
into the atmosphere or leaches ito lakes and sreams. High
levels of nitrogen cause cu jon (100 many nutrients)

and incressed algal growh i ecosystems, deprivin
2. Name a biotic process and an abiotic process that allow nutrients to flow in and out R s A Y G i

of stores.

How does the phosphorus cycle work?

Phosphorus carres energy (o cell. It s found in phosphte

(PO, rock and sediments on the ocean floor. Weatherin

through chemical or physical means—breaks down rock,

eleasing phosphat into the soil from longer-term tores.

3. Photosynthesis is an important process in which carbon and oxygen are cycled Organisms take up phosphorus. When they di, decomposers
through ecosystems. Describe this process. tetum phosphorus to the sail. Excess phosphorus setles on

foors oflakes and oceans,eventualy forming sedimentary
rock. It remains trapped for millions of years unil it s
exposed through geologle uplift or mountin building

How do human activities affect the phosphorus

cycle?

‘Commercia fetlzers and phosp deterge

4. Cellular respiration is the process in which plants and animals make use of stored enter waterways and contribute additonal phosphate o the
energy and release carbon dioxide back into the atmosphere. Describe this process. phosphorus cycle. Stash-and-burm forest clarance reduces

phosphate level, a phosphate n trees enters soil s ash. I
leaches out of the soil and sttes on lake and ocean boltoms,
unavailabe to organisms. @

5. How is decomposition related to the carbon cycle?

6. What is nitrogen fixation?

7.What s denitrification?
2008 ey i Secton22  NutrientCyces i Ecosystoms « iR 23

8. What is eutrophication?

Line:1  Column:1 | Words: 139
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Applying
Knowledge

Section 2.2

2. Name a biotic process and an abiotic process that allow nutrients to flow in and out

Use with textbook pages 71-87. of stores.

The carbon, nitrogen, and phosphorus cycles

The carbon cycle 3. Photosynthesis i an important process in which carbon and oxygen are cycled

i . N through ecosystems. Describe this process.
Use the nutrient cycle below to answer the questions in the chart that follows.

g ”:x\;:’

i

4. Cellular respiration is the process in which plants and animals make use of stored
energy and release carbon dioxide back into the atmosphere. Describe this process.

5. How is decomposition related to the carbon cycle?

e 6.What s nitrogen fixation?

=

marnesedment nd sedimentary ock
&8 00000100 000 000
7.What is denitrfication?

‘Catbon fows changes)in gatomesper year 1o Caton soes§
s s ngastomes

8.What is eutrophication?

Why i the carbon cycle important?

HowIs carbon stored? MHR Secton 22 Nutrent Cycls n Ecosystoms. Prre———

How i carbon cycled?

Name several human activites that afect
the carbon cycle.

Line:1  Column:1 | Words: 139
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Section 2.2

continued

The nitrogen cycle
0 o

Use the nutrient cycle below to answer the questions that follow.

How s catonsosa?

oshee iy iy compin
T N0 oy et mactring o
"
isogen s o s catn o
o gt oo el
sy 10,07

it i e

's N sevrl hman ctvtes T ot
o caton oy

26 Mmesacton22  Nuien Oyles in Ecosystoms 208 e s L

Nitogen flows
Natural pocesses . Human activties —»

Why isthe nitrogen cycle important?

How is nitrogen stored?

How i nitrogen cyced?

Name several human actiites that affect the
nitrogen cycle

Line:3  Column:1 | Words: 139
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Section 2.2

The phosphorus cycle

Use the nutrient cycle below to answer the questions that follow.

manufacturing of
phosphatefortizers
“nd detergnts

oo |l
=7

|

i 9 gy gy

How s ntogen ceg?

100000000 20000000000
Eart's cust
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phosphate fows in megatomnesperyear 0 phosphate stores
Natual processes —»  Human actvies —» in megatonnes
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Why i the phosphorus cycle important?

How Is phosphorus stored?

How is phosphorus cycled?

Name several human activites that afect the
phosphorus cyck.
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Nutrient qc]es i Circle the letter of the best answer.
ecosystems 8.In the carbon cycle, where are the highest
e stores of carbon found?

A terrestral vegetation

Match each Term on the left with the best B. marine sediments and sedimentary rocks

‘Descriptor on the right. Each Descriptor may be &
used only once. . oil and gas deposits

Term Descriptor D. soil and organic matter

The phosphorus cycle

. Calcium carbonate is a structural

1. collar A the process in which
component of: Use the nutrient cycle below to answer the questions that follow.

fespiration nitrogen is released
2. denirifcation into he aimosphere
3.___ niification . substances, such as
4 nufrents nitrogen and phospho-
5 photosyntnesis | rus, that are fequired
6. sedmentaton | by plants and animals
7. vieathering for energy, growh,
development, fepar,
and maintenance
. he process in which
rock s broken info A. carbon
smallr ragments
2 process In which
carbon dioride enters C. nitrogen
plants and reacts with
water inthe presence
of sunight to produce . Nitrogen fixation results in:
carbohydrates and
= A ammonium being converted into nitrates
. the pracess in which
ammonium Is con-
verted Info niate
. the process In which
plants and animals
release carbon dioxide
back nto the atmo-
sphere by converting
carbohycrates and oxy-
gen into carbon dioxide
and vater B. fixes nitrogen in the atmosphere
. the process in which
ol partces and
decaying organic mat-
ter accumulate n layer
on the ground or at the
bottom of large bodies
of water

A. marine organisms
B. terrestrial organisms
C. algae

D. volcanic ash

. Which of the following is not stored in the
atmosphere as a gas?

B.oxygen

D. phosphorus

B. nitrates being consumed by bacteria

C. nitrogen gas being converted into nitrate
or ammonium WD st e or?

D. ammonia being converted into
carbohydrates

How s phosphrs sorec?
. Lightning provides energy that

A. absorbs energy into land masses

Howis pospons yced?

€. fixes carbon dioxide in the atmosphere

D. releases nitrogen into the soil N smera tuman e T foc
ppPons o,

Words: 139
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i How can pollutants affect food chains and ko, ar, | £
3 £ 10, Which ofthe following s notstored in the
© MarktheText 3 ecosystems? oot 1 amophers s g7
Summarize 3 Human activity creates many harmful pollutants. These build (il L A-carbon
s youreadthis section, ¢ up in the environment when decomposers are unable to break 0.3 procss i B.oxygen
"‘ﬂ';:‘ﬂm'ﬁﬂ "f"]')ﬂ:ﬂ'\'sr:; % them down. Plants take up these pollutants. The pollutants LT C. nitrogen
Soh paragraph. Ten Wb 2 3 are then transferred along the food chain until they reach the valornth presece O- phosphorus
short paragraph summartzing s Y =
hatyou e eamed. 3 highest trophic level. Bioaccumulation refers to the gradual £ 11. Nivogen fxation esls i
¢ build-up of pollutants in living organisms. Biomagnification e T A ammoniom being converted nto it
¢ refers to the process in which pollutants not only accumulate, E s nunn | B. i eing consumed by bceia
% but also become more concentrated at each trophic level. i mome | & C.nitogen gas being converted into itrate
$ Organisms at lower trophic levels may be affected by the Fepoossnunen | § or mmoriom
i 5 L potsadannas |3 D, ammonia bing converied nto
* pollutant, but primary, secondary, and tertiary consumers ‘ om0 b srbo
$ will be more affected, because levels will build up in their koo | P eyt
* tissues as they consume contaminated food. An example e e u |l
o y " - P! stdcios oy | £ A, absorbs cnergy nto land masses
% of this is the PCB concentrations in the orca’s food web. onmocammn | £ g
3 When orcas consume food contaminated with PCBs, they & botis i . fixes carbon dioxide in the atmosphere
¢ store some of the PCBs in their blubber. When salmon (their oigawesn |0 -
: o . . e . | § D relesses nitrogen itothe sl
% primary food) is not available, orcas use their blubber for erscomuanlar |
$ energy. This releases PCBs into their system. Pollutants can e gound st Do
@ Reacing Check % build up to toxic levels in organisms at the top of the food i |
2. What s the diference 2 chain. They can also affect entire ecosystems when keystone :
" between biaccumuiaton & SPecles. species that greatly affect ecosystem health, or the [——— Socten22 NutontCycs inEcomystoms + R 20
and bomagnificator? ~  reproductive abilities of species are harmed. @
¢ What are some human-made compounds that
: cumulate and biomagnify?
¢ PCBs (polychlorinated biphenyls) v
i ®PCBs were once widely used in industrial products but :
¢ are now banned in North America. They interfere with 5
$ normal functioning of the body’s immune system and e T 0
1 cause problems with reproduction.
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 PCBs have a long half-life (time it takes for the amount
of a substance to decrease by half). They stay in the
environment for a long time. Aquatic ecosystems are
‘most sensitive to PCBs. Organisms at high trophic levels,
like the orca, retain high levels of the pollutant.

POPs (persistent organic pollutants)

® POPs are harmful, carbon-containing compounds that
remain in water and soil for many years.

® DDT (dichloro-diphenyl-trichloroethane) is a toxic POP
that was used as a pesticide in the past to control disease-
carrying mosquitoes.

® Accumulation is measured in parts per million (ppm).
‘This refers to one particle of a given substance mixed
with 999 999 other particles. DDT is harmful at 5 ppm.

mud and water contaminated with PCBs
and othr forms of chem o+
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How can pollutants affect food chains and
ecosystems?

Human actvity creates many harmful pollutants. These build
up in the environment when decomposers are unable (o break.
them down. Plants take up these pollutants. The pollutans
are then transferred along the food chain ntil they reach the
highest trophic level. Bioaccumulation refers to the gradual
build-up of pollutants in iving organisms. Blomagnific
Fefers o the process in which pollutants not only accumulate,
but also become more concentrated at each trophic level
‘Organisms at lower trophic lovels may be affected by the
pollutant, but primary, secondary, and tertiary consumers
will be more affected. because levels will build up in their
tissues as they consume contaminated food. An example

of this is the PCB concentrations in the orca's food web.
‘When orcas consume food contaminated with PCBS, they
store some of the PCB in their blubber. When salmon (their
primary food) is not available, orcas use their blubber for
energy. This releases PCBS into their system. Pollutans can
build up to toxic levels in organisms at the top of the food
chain. They can also affect entire ecosystems when keystone
‘species, species that greatly affect ecosystem health, of the

£ reproductive abilities of species are harmed. @

‘What are some human-made compounds that bioac-
cumulate and biomagnify?

PCBS (polychiorinated biphenyls)

®PCBs were once widely used in industrial products but

are now banned in North America. They interfere with

§ normal functioning of the body’s immune system and

f cause problems with reproduction.
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Heavy metals -
Once heavy metals enter the biosphere, they do not degrade, R
@ PCBs have a long halFlife (time it akes for the amount
and they can not be destroyed. - i

of a substance to decrease by half). They stay in the
@ Heavy metals, such as lead (Pb), cadmium (Cd), and environment for a long time. Aqualic ecosysiems are
e T E mostsensiive to PCB. Organisms at hgh trophic levels, ¢
mercury (Hg), s - like the orca,retin high levels of the pollutan.
small amounts are naturally present in soil. For humans,
: . o B POPs (persistent organic polltants)
the most serious source of cadmium poisoning is

® POPs are harmful, carbon-containing compounds that

smoking H remain in water and soil for many years H
® Human activities can cause these metals to build up in ® DDT (dichloro-diphenyl-trichloroethane) s a toxic POP  §
ecosystems. In the past, use of lead-based insecticides, = - that was used as a pesticide i the past 10 contrl disease-

batteries, and paints, increased lead to harmful levels. - carying mosquitoes.
Despite reductions, lead still enters ecosystems through # Accumulation is measured in parts per million (ppm).
improperly disposed electronic waste, L B “This refers o one partcle o a given substance mixed

with 999 999 other partices. DDT s harmul at S ppm

@ Reading Check

1. Proids an example ofhow
e ffect o chmica
polution can bo educed

How can the effects of chemical pollution be
reduced?

Some harmful chemical pollutants can be removed from
the environment by bioremediation, a process where
‘micro-organisms or plants help clean them up. Reacting
contaminants with certain chemicals can also make them less

harmful. @
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Smallamount ar naturally present i soil.For humans,
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Use the terms in the vocabul

ary box to fill in the blanks. Use each term only once.

1 is the gradual build-up of synthetic and
organic chemicals in living organisms.

2. arespecies that can greatly affect
population numbers and the health of an ecosystem.

3 istheprocessinwhich chemicals
not only accumulate but become more concentrated at each tropic level in a food
pyramid.

4. Even small concentrations of chemicalsin
and primary and secondary consumers can build up to cause problems in higher
trophic levels.

5 aresynthetic chemicals that were widely
used from the 1930s to the 1970s in industrial products.

600000 isthetimeittakes forthe amountofa
chemical to decrease by half.

. arecarbon-containing compounds that
remain in water and soil for many years.

8. Chemical accumulation is measured in

o000 aremetalic slements with a high density
that are toxic to organisms at low concentrations.

10. Three polluting heavy metals are. and

M istheuseofliving organisms to clean

up chemical pollution naturally, only faster, through biodegradation.
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Energy Flow in Ecosystems Summary H
Textbook pages 56-67
Before You Read
In this section, you will explore food chains and food webs, as well as food pyramids.
What are the main differences between a chain and a web? Record your ideas below.
i How does energy flow in an ecosystem?
&> Mark the Text <
+ Energy flow is the transfer of energy from one organism to
In Your Own Words ~ + another in an ecosystem. Every organism interacts with its
Define the bold terms inthis 3 €COSystem in two ways:
summary in your W WOrdS. 3 the organism obtains food energy from the ecosystem
% 2. the organism contributes energy to the ecosystem
¢ How are energy flow and feeding relationships in
i ecosystems modelled?
% Ecologists use three models to illustrate energy flow and
$ feeding relationships in an ecosystem:
@ Reading Check $ 1. Food chains: Food chains show the flow of energy from
o Whatastedfeent  :  Plant to animal and from animal to animal. Plants are
“sepsnabedonan . called producers because they “produce” food in the form
caled? ¢ of carbohydrates during photosynthesis. Consumers eat
¢ plants and other organisms. Each step in a food chain is
:  called a trophic level. @
¢ [rophic
2 | Level Type of Organism | Energy Source Example
; 1 primary producer | obtain energy from grass, aigae (plants)
: the Sun
il ‘primary consumer | obtin energy from | rasshoppers, kil
g primary producers | (herbivores)
IER ‘secondary obtain energy from | frogs, crabs. -
T consumer {primary consumers (camivores) EY
¢ [ [ tertary consumer | oblan evergy fom | navis, sea ofters o
: ‘secondary (top camivores) ®
: consumers 12 Lineid  Columm 1 | Words139 | B | 7 EED 9
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3. Food pyramids: A food pyramid (or ecological pyramid)

.-

Summary
“contiuea
2. Food webs: Many animals are part of more than one
food chain in an ecosystem because they eat or are eaten
by several organisms. Interconnected food chains are
illustrated in a model called a food web. Animals that eat
plants and other animals are called omnivores. @ e check

1. What does a food pyramid
is a model that shows the loss of energy from one trophic Gemonstrate?
level to another. When one organism consumes another,
the energy stored in the food organism is transferred to the
consumer. However, not all of this energy is incorporated
into the consumer’s tissues. Between 80 and 90 percent of
itis used for chemical reactions and is lost as heat. This
‘means ecosystems can support fewer organisms at higher
trophic levels, as less energy reaches these levels. @

* oreathomed
o

long taed
weasel

Food pyramid

How do dead organisms contribute to energy flow?

Decomposition describes the breakdown of organic wastes
and dead organisms. Energy is released in decomposition.
When living organisms carry out decomposition, it is called
biodegradation

# Detrivores, such as small insects, earthworms, bacteria,
and fungi, obtain energy and nutrients by eating dead
plants and animals, as well as animal waste.

® Decomposers, such as bacteria and fungi, change wastes
and dead organisms into nutrients that can once again be
used by plants and animals
Detrivores and decomposers feed at every trophic level.
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Use with textbook pages 56-64.

Energy flow

Vocabulary

blodegradation food webs

biomass photosyrthesis
consumer primary consumers
dacomposars primary producers
‘decompasition ‘sscondary consumers
energy flow tortary consumers
food chains rophic

food pyramids

Use terms in the vocabulary box to fill in the blanks. Use each term only once.

. referstothe total mass of living plants, animals, fungi, and
bacteria in a given area.

2. The flow of energy from an ecosystem to an organism and from one organism to
another s called

3. Plants are called producers because they “produce” food in the form of
carbohydratesduring

4. An insect, such as a bee, that feeds on a plant is called a

5. is the breaking down of organic wastes and dead organisms.

6. The action of living organisms, such as bacteria, to break down organic matter is
called

7. changewaste and dead organisms into usable nutrients.

8 aremodels that show the flow of energy from plant to animal
and from animal to animal. Each step is called a level.

9. Plants and phytoplankton, such as algae, are at the first trophic level and are referred
toas

0. obtain their energy from primary producers.

obtain their energy by eating primary consumers.

11. In the fourth trophic level are
consumers to obtain energy.

that feed on secondary

2. aremodels of the feeding relationships within an ecosystem.
show the loss of energy from one trophic level to another.
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inlo the consumer's issues. Between 80 and 90 percent of
itis used for chemical reactions and is lost as heat. This
means ecosystems can support fewer organisms at higher
trophic levels, as less energy reaches these levels. @
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How do dead organisms contribute to energy flow?

Decomposition describes the breakdown of organic wastes
ad organisms. Energy ed in decomposition.
rganisms carry out decomposition, it is called

L biodegradation.

When

@ Detrivores, such as small insects, carthworms, bacteria,
and fungi, obtain energy and nutrients by eating dead
s, as well as animal waste.

‘and dead organisms into nutrients th
used by planis and animals
Detrivores and decomposers feed at e

trophic level
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