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Community [Ecblogy
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Essential questions

= What factors structure a community?

= What species & how many are present
in a community?

® |n what way do the populations
interact?

= What roles do species play in the
community?

" How do communities change over
time?
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Community Ecology

= Community

+ group of species living close enough
together for potential interaction

= Community Ecology

o study of
interactions
among all
populations
in a common
environment

AP Biology

Interspecific interactions

= Symbiotic interactions
+ competition (-/-)
= compete for limited resource

= 2 species cannot coexist in a community
if their niches are identical

+ predation / parasitism (-/+)
+ mutualism(+/+)
= lichens (algae & fungus)

+ commensalism (+/0)
= barnacles that attach to a whale

AP Biology 2004-2005
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Niche

@ Chthamalus
@) Balanus

Competitive Exclusion
No two similar species
can occupy the same

AP Biol:

niche at the same time £

= An organism’s niche is its ecological role
habitat = address, niche = professig

Resource partitioning
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'Niche & competition

Ecologist Joseph Connell studied two barnacle
species—Balanus balanoides and Chthamalus stellatus—that have a
stratified distribution on rocks along the coast of Scotland,

4 High tide
Chthamalus
realize'd niche

@ Chthamalus
& Balanus

In nature, Balanus fails to survive high on the rocks because it is
unable to resist desiccation (drying out) during low tides. Its realized
niche is therefore similar to its fundamental niche. In contrast,
Chthamalus is usually concentrated on the upper strata of rocks. To
determine the fundamental niche of Chthamalus, Connell remaoved
Balanus from the lower strata

RESULTS When Connell removed Balanus from the
lower strata, the Chthamalus population spread into that area.

High tide

CONCLUSION The spread of Chthamalus when Balanus was
removed indicates that competitive exclusion makes the realized

niche of Chthamalus much smaller than its fundamental niche.
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Predation drives evolution

®* Predators adaptations
+ locate & subdue prey
®" Prey adaptations
+ elude & defend

rns, speed, coloration
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Cryptic coloration

AP Biology

Aposematic coloration

= Bright warning to predators

Monarch butterfly
& larvae
AP Biology
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Batesian mimicry

palatable or harmless species
mimics a harmful model

(b) Green parrot snake

Hawkmoth larva puffs up to look

APB like poisonous snake

i 2005
(a) Hawkmoth larva

Batesian mimicry

Convergent evolution

Monarch male

Viceroy male
poisonous

edible

AP Biology 2005
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Mullerian mimicry

two or more unpalatable
species look like each

(a) Cuckoo bee

(b) Yellow jacket
AP Biology 2004-2005

What kind of mimicry?
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What kind of mimicry?

Coral snake is poisonous

King snake is not
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Species diversity \@
= Greater
diversity =
greater
stability e
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Trophic structure

® Food chains

+ feeding
relatiionships

+ food chain
usually 4 or 5
links = trophic
levels

+ length of food
chain limited by
inefficiency of

energy transfer
AP Biology

logy

Quaternary
consumers
Tertiary
consumers
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Carnivore

X
Carnivore

A

mi—
-

T —

Carnivore

Zooplankton

Phytoplankton

A marine food chain

Food webs

® Food chains are
hooked together into
food webs
= Who eats whom?
¢ a species may weave
into web at more than
1 trophic level
bears

“there’s always a bigge
fish”

of a food chain?

What limits the length (/72 ™
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Energy transfer in an ecosystem
=" Energy in

+ from the Sun

+ captured by autotrophs = producers

= Energy through

o food chain

= transfer of energy
from autotrophs to heterotrophs
(herbivores to carnivores)

= heterotrophs = consumers

AP Biology 2004-2005

Energy transfer "~ "N,

Y . AR
" Energy moves B e

th rough detritivores = E

A '

+ energy transfer | {4 ;
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¢ loss at each level | 5
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Energy inefficiency

Plant material
eaten by caterpillar

200J
67J  Cellular
Feces 100J respiration
incomplete 334 metabolism
digestion
Growth
AP Biology 2004-2005

yramids of production

. represent the loss of energy from a food chain
+ how much energy is turned into biomass

10J

Secondary

' 100J
consumers PRl

Primary

producers 10,000 J

1,000,000 J of sunlight
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Pyramid of numbers

= |levels in pyramids of production are
proportional to number of individuals
present in each trophic level

Number of Trophic level
individual organisms
3 | Tertiary consumers
354,904 Secondary consumers
708,624 - Primary consumers
5,842,424 Primary producers

Michigan bluegrass field

Implications

®* Dynamics of energy through ecosystems
have important implications for human
populations

+ what food would be more ecologically sound?

Trophic level

5]

Secondary Human <4
consumers meat-eaters

5}
Human = Cattle
vegetarians
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A
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Energy budget

= Production by autotrophs sets the
energy budget so an ecosystem
+ Marine ecosystems
light, temperature & nutrients (depth)
+ Terrestrial ecosystems

Intertidal zone

light, moisture, temperatur
& nutrients e
(latitude & climate)

hotic
zone

7 NSl
S

Pelagic
2zone

AP Biology

Abyssal
zone

Community structure

= |If remove a species from a community,
it will change the entire community
structure

= Dominant species

+ most abundant species or highest
biomass (total weight) in a community

= Keystone species

+ exert an important regulating effect on
other species in a community

AP Biology 2004-2005
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® |Influential

Pisaster ochraceous

AP Biology

ecological role

+ not necessarily
dominant or
most abundant

Keystone species

Number of species
present

- — N

o o o & o
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With Pisaster (control)

Without Pisaster (experimental)
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Keystone species

Sea otter is
keystone
predator in
North
Pacific

What is the
impact of
the whale?

AP Biology

1

Food chain before
killer whale
involvement in
chain
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(c) Total kelp density Food chain after

killer whales started
preying on otters
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Disturbances
" Most communities are in a state of
non-equilibrium due to disturbances
« fire, weather, human activities, etc.
+ not all are negative

R —

(a) Before a controlled burn. (b) During the burn. The detritus (c) After the burn. Approximately one
A prairie that has not burned for serves as fuel for fires, month after the controlled burn,
several years has a high propor- virtually all of the biomass in this
tion of detritus (dead grass). prairie is living.

Disturbances
= Disturbances are often necessary for
community development & survival

A - ) 'I

AP Biology G : RS S PRSI 0042005
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Ecological cycle
ire as part of a na

tural community cycle

AP

Ecological succession

®* The sequence of community changes
after a disturbance
+ transition in species composition over
ecological time
years or decades

Ms. Foglia
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Primary succession

= Begins with Lnng Comca /.
- i !_’aclfic’Gl. Alaska s
virtually *
lifeless area -
without soil,
then...

¢ bacteria

¢ lichens &
mosses,

¢ grasses
o shrubs §
o trees |

g ntls:

McBride glacier retreating

AP Biology

" (a) Pioneer stage, with fireweed dominant

(b) Dryas stage

Soil nitrogen (a/m?)

Pioneer  Dryas Alder Spruce

Successional stage »
2 (c) Spruce stage

AP E{d] Nitrogen fixation by Dryas and alder increases
the soil nitrogen content.

Ms. Foglia
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Succession
from mosses & lichens

to shrubs & trees

AP Biology

Secondary succession

= Existing community cleared, but soil is
intact

(@) Soon after fire. As this photo taken soon after the fire shows, (b) One year after fire. This photo of the same general area taken the
the burn left a patchy landscape. Note the unburned trees in the following year indicates how rapidly the community began to
distance, recover, A variety of herbaceous plants, different from those in the

former forest, cover the ground.
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Climax forest

= Plant community dominated by trees
representing final stage of natural
succession for specific location
+ stable plant community developed through stages

+ remains essentially unchanged in species
composition for as long as site remains
undisturbed

. climax e
= birch, beech, maple, forest 4%
A8
hemlock d

= oak, hickory, pine

AP Biology

The species mix of
the climax forest is
dependent on the
abiotic factors of
the region

= solar energy levels
» temperature

= rainfall

= fertility & depth of soil

AP Biology
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