Quick announcements:

Study Guide posted

Today: Community ecology

Thurs: In-class Exercise #3

Tues: Positive interactions & Disease

Thurs: Exam #2



In-class Exercise 3

Check for email re: downloading and signing up for SIMBIO
(be in touch ASAP if you didn't get it)

Follow the instructions to create an account and download
the software for the in-class exercise BEFORE class on
Thursday.

Bring laptop to class Thursday if you have one, you can
follow along with a peer if you don’t

BUT each student will need to have an individual account
and finish the exercise individually to receive credit for the
assignment.

Let Rylee or Nico know if you do not have access to a
computer ASAP (Do not email Wendy)



Communities of interacting species

How do we characterize them?

The group of species living
together in a particular area




How do we define a community?

L High desert community

Ponderosa pine forest
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community

Riparian forest



How do we define a community?

Deer Mouse

Peromyscus maniculatus

House Mouse
Mus musculus

Woodland Jumping Mouse
Napaeozapus 7nsz5ni5

Meadow Vole

Microtus pennsylvanicus

Southern Bog Lemming
SynapTamy.s cooperi

Northern Short-tailed Shrew

Blarina brevicauda

Fish Com’ tunity of the River Wensum ~

Hairy - tailed Mole
Parascalops breweri
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Assemblages: particular taxonomic groups 1\;v‘ithiqrt1
a community



How do we define a community?
o

Evolved, organized interdependent ecological
unit (boundaries discrete/closed)

Holistic ( superorganlsm”)

eg. social
spider webs




How do we define a community?

Evolved, organized interdependent ecological
unit (boundaries discrete/closed)

Holistic (“superorganism”)

Coincident group of independent species that
occur in the same place, who can tolerate the
local physical and biological conditions

(boundaries subjective/open)

Individualistic How would you study or
test whether a community

was either?




(@) Closed communities (holistic)

Ecotones are areas where
environmental gradients are
steep, and thus, species
composition changes
abruptly.

Ecotone

Abundance

(b) Open communities (individualistic)

Think about what we
mean by steep and
shallow environmental
gradients. Does human
perception matter?
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Environmental gradient

Abundance



Closed community?

How would you describe the ecotone here?
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simplified, a continuum is more
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Food webs as an alternative way to characterize
communities

Emphasize trophic and interaction connections
among species in a community
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Simplified food web (food chain)

Trophic Functional

level group
Tertiary
4 consumer
Secondary
3 consumer O
Primary
2 consumer

I
°
1 Producer Q Q

Trophic pyramid

*Arrow convention



Types of food webs
—

What study/expt’s would you do to make any of these food webs?

Connectedness 4
web shows

1. Connectedness fcdine

relationships

among

organisms Detritus  Benthic diatoms Alaria Hedophyllum  Corallina Bossiella  Lithothammnium
Acmaea

Energy flow pelta  Strongylocentrotus Katharina Tonicella

web shows
2. Energy flow  connections ><// \m
Unit of s

ene rgy I un |t tl me Detritus  Benthic diatoms Alaria Hedophyllum  Corallina Bossiella  Lithothamnium

eg. g or KJ/time  Functional web Acnaea Acmaea

. emphasizes the Pelta  Strongylocentrotus Katharina Tonicella mitra
3. Functional or  influence of
populations

interaction  on growth
rates in other

. Detritus  Benthic diatoms Alaria Hedophyllum  Corallina Bossiella  Lithothamnium
populations

Why is there no arrows for the other spp in fxnl food webs? *Arrow convention






Trophic cascades

Third consumer
level added

Tertiary
consumer ‘

Secondary
consumer

Primary
consumer

O
l
]
o ®

Which one has more primary production?
What are the direct and indirect effects?



Trophic cascades

Density mediated indirect effect: densities of
intermediate species are changed

eg. Lynx reduce pop’n size of hare

Trait mediated indirect effect: traits of intermediate
species are changed

eg. Predators that cause prey to change behavior
-presence of spiders reduces grasshopper
foraging, increase in primary production



Maintenance of kelp forests by trophic cascade
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Maintenance of kelp forests by trophic cascade

(a)

(b)

(c)

(d)

Sea oller abundance
L 3 [

0 S p— |

- 400 - Sea urchin biomass _
« 300

—L 0 |

Sg Eiranng intensity
Total kelp density [
10
=N 8 \
8E 6 *
e 4
2s ¢

19721985 1989 1993 1997
Year

O 2.~

SEE l

250 40+ =
géu 2 I

Density or
trait mediated
Indirect
effects?



20

Maintenance of kelp forests by trophic cascade
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Invasive fish facilitate
invasive frogs
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