Energy Facts:

* Non-cyclic,
unidirectional flow

e Losses at each transfer
from one trophic level
to another

— Due to heat from pr(imaﬁf prDEfUEtErS
- sUCh &3 plants
respiration antd phytoplanktan)
— Inefficiencies in : .
processing I |frretatone
* NOT RECYCLED heat
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decomposers

one-tiray flow of energy ly through the ecosystem



ENERGY FLOW IN ECOSYSTEM

BHow does energy flow in an ecosystem?
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BM\What is an energy pyramid?
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B\What is a trophic level? - -
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ENERGY ENTERS ECOSYTEM

B All energy in ecosystem
comes from the sun

B First [aw of
Thermodynamics:
Energy cannot be
created or destroyed
(but it can be
transformed into stored
energy & heat)




ENERGY LEAVES ECOSYSTEM

B Second law of
thermodynamics:
Energy is lost as energy
is transformed

M [n ecosystem, when
energy is transformed,
some energy is lost as
HEAT




ENERGY PATHS

1. Food Chain: Single path

3 ways to
illustrate
energy flow

2. Food Web: many paths
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FOOD CHAINS

HA shows the path of
energy from one organism to the
next

HBenergy flows from producers to
consumers

B arrows point to who is eating
(plant is eaten by herbivore)

B Usually decomposers are left
out

Quaternary
consumers

Tertiary
consumers

Secondary
consumers

Primary
consumers

Primary
producers



FOOD WEBS

m A food web shows all feeding relationships in an
ecosystem (made of many food chains)

1 l Golden-crowned




FOOD WEBS

B Typically, food webs go like this: remember:

decomposers
receive energy

from all other
organisms in an
ecosystem




FOOD CHAINS AND WEBS

m Practice! Draw a food ‘ /

chain that includes the
B grass ),

following organisms:

= grasshopper
= mouse

= owl

m Now label the organisms a
producers, consumers
(which type?), or
decomposers
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FOOD CHAINS AND WEBS

* Organism’s position in food chain/web can
vary as their diet differs

e EX: bears

— Eating berries = primary consumer

— Eating a plant-eating rodent = secondary
consumer

— Eating salmon - tertiary consumer (salmon eat
herring that eat zooplankton that eat
phytoplankton)



Killer whale

Crabeater
seal

—

Adélie
penguin

/ Small animals
, and one-celled

organisms



WHAT’S FOR DINNER PACKET:

* Food Chain Word/Definition Matching
* Food Chain Quiz #1

* Food Chain Quiz #2



FOOD CHAINS/WEBS & ENERGY PYRAMIDS

B Food chains/webs can be
written as a pyramid:

B Producers form the base of

the pyramid
= Consumers form the AT
layers

1




ENERGY PYRAMIDS

The energy pyramid shows energy
flow in an ecosystem:

Bl A |level of the energy

pyramid is called a

B Each
represents the

energy for those
organisms /




Tertiary
CONSUMErs
- 1

Secondary
CONSUMErs
10

Primary
consumers

Producers
1,000

Energy Pyramid



TROPHIC LEVELS

B Energy is lost with each trophic
H~90% is released to the environment as heat
B~10% of the energy is used

1,000,000 J of sunlight
Copyright © Poarscn Education, Inc., publishing as Benjamin Cummings




What does this diagram show?

| Solar
- ener
A ay

," P “\

® 2005 Brooks/Cole - Thomson



Tertiary
consumers
(human)

Secondary
consumers
(perch)

Primary
1.000 consumers
(zooplankton)

10,000 Producers

Usable energy @ (phytoplankton)
available at

each tropic level
(in kilocalories)

© 2005 Brooks/Cole - Thomson



QUICK REVIEW

M Practice!
If 100% of the energy is available at the first trophic level,
what percentages of the energy are available at the second
and third trophic levels?




QUICK REVIEW!

All organisms in an ecosystem need _energy from
food to live. An energy pyramid shows how much
food energy is passed from oneorganism to
another through food chains. Producers have the
largest spot at the base of the pyramid. Altogether,
only about 10%  of the food energy at each level
gets passed up to the next level.







Energy Flow

B Why are there fewer
organisms at the top?
(Why fewer bears than
the fruit they feed on)

B Why aren’t there more
than 4-5 trophic levels
in a energy pyramid?

Tertiary Consumers

Predators

Kilocalories available in the bodies of tertiary consumers
6 Kilocalories per square meter peryear

Secondary Consumers

Predators

Kilocalories available in the bodies of secondary consumers

60 Kilocalories per square meter peryear

Primary Consumers
Herbivores

A T,

Kilocalories available in the bodies of Primary Consumers

600 Kilocalories per square meter per year

Primary producers: Plants: deciduous trees, shrubs, grasses

6000 Kilocalories per square meter per year



Energy Efficiency

B \Why is it more energy efficient to eat grains
directly, rather than the meat of grain-eating
animals?

15lbs. of feed = 1lb. of beef
Slbs. of feed = 1lb. of chicken



In packets...

P.11 (#1-3)
Next P.11 (matching)

P.9 & 10 (food chain quiz #1, quiz #2)
— GRADED!!

— 20 points

Turn in when finished ©



FOOD CHAINS AND PYRAMIDS

B Pyramid diagrams give information about the
organisms in a food chain. There are three
types of pyramids:

B Pyramid of numbers
B Pyramid of biomass

B Pyramid of productivity



Three types of pyramids

4 seaondar) earnvares _}

Pyramid Pyramid of pyramid
of biomass of productivity of numbers



Pyramid diagrams

M are drawn to scale

B the width of each rectangle is proportional
to:
— the number of organisms per square metre
— or the biomass in grams per square metre

— or the productivity in joules per square metre
per month/year



PYRAMIDS OF NUMBERS

B These show numbers of organisms at different
trophic levels, which depend on:

— the size of individual organisms
— the standing crop at the trophic level

B Number pyramid diagrams may be:
— upright pyramids
— inverted pyramids



PYRAMIDS OF BIOMASS

B Biomass = total amount of living tissue
B Measured in g/mz2

B These show the total biomass of organisms at
different trophic levels, which depends on:
Bl the energy available at each trophic level
B the standing crop at each trophic level

B Biomass pyramid diagrams may be:
B upright pyramids
B inverted pyramids
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Figure 54.12 Pyramids of biomass (standing crop)

Dry weight

Trophic lavel
(g/m?)

1.5 | Tertiary consumers
11 Secondary consumers
37 . Primary consumers

809 Primary producers
(a) Florida bog
21 S Primary consumers (zooplankton)
4 Primary producers (phytoplankion)
(b) English Channel

CoLynght X Sodren Educalion, ki, sublkhng 2€ Bxjam n Cumimindge.



How can a pyramid of biomass be
inverted?

Pyramids of biomass measure standing crop at a particular
moment in time.

If you collected the cuttings from a garden lawn, mown
twice a week during the summer, it would make a huge pile
of biomass

But just after cutting, the biomass stored in the lawn would
be quite small

Exchange your lawn mower for a rabbit and you can see
how an inverted biomass pyramid could be produced

if you measured biomass over the whole summer for lawn
and rabbit, the pyramid would look quite different



PYRAMIDS OF PRODUCTIVITY

These show productivity of organisms at
different trophic levels, which depends on:

B the energy available from the previous
trophic level

B the efficiency of the organisms

Productivity pyramid diagrams are always:
B upright pyramids



Figure 5411 An idealzed pyramid of net production

1,000,000 J of sunlight
Copyright @ MNeacson Cducat on Inz, sublah ng as Banjarin Cumminga.



Figure 54 14 Food energy available to the human population at different trophic levels

Trophic level

Human
meat-eaters

Human Caltle

vegetarians

Copyright € MNearson Cducat on Ins., subish ng as Denj=rmin Cummings.



