
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?
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The group of species living 
together in a particular area



High desert community

Ponderosa pine forest

Deciduous forest

Riparian forest

How do we define a community?

Glacial lake community
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How do we define a community?

Assemblages: particular taxonomic groups within 
a community

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

Holistic (“superorganism”) 

How do we define a community? 
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eg. social 
spider webs



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

Coincident group of independent species that 
occur in the same place, who can tolerate the 
local physical and biological conditions 
(boundaries subjective/open)

Holistic (“superorganism”) 

Individualistic

How do we define a community? 
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How would you study or 
test whether a community 
was either?



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

Think about what we 
mean by steep and 
shallow environmental 
gradients. Does human 
perception matter?
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(individualistic)

(holistic)



Closed community?
How would you describe the ecotone here?



Open community



Ecotones can also be 
environmental gradients we can’t 

see!

Open vs. closed dichotomy is too 
simplified, a continuum is more 
often what we observe



Functional groups
Descriptions of the feeding role of 
each species 

(producers, 1* 2* 3* consumers)

Trophic levels
Tend to be numbered levels from 
producers (1) up 

Food webs as an alternative way to characterize 
communities

•Emphasize trophic and interaction connections 
among species in a community



Simplified food web (food chain)

Functional 
group

Trophic 
level
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3

2

1

*Arrow convention



Types of food webs

1. Connectedness

2. Energy flow

3. Functional or 
interaction

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

Unit of 
energy/unit time
eg. g or KJ/time

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



Pisaster

Tatoosh Island, WA Bob Paine



Trophic cascades

Which one has more primary production?
What are the direct and indirect effects?
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Trophic cascades
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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
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Density or 
trait mediated 
indirect 
effects?
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56 

Sea otter predation cue reduces urchin grazing rate 

We detected a significant effect of our predator-cue (mimicking sea otter 

predation discards) on kelp consumption rates by sea urchins but this effect was 

mediated by ambient urchin biomass (F2,20= 202.6, p < 0.001). Kelp consumption rates 

were reduced in treatment plots with eviscerated urchin tests, but this difference was 

greater in plots with higher urchin biomass (Fig. 3.4). For a given urchin biomass, the  

 
Figure 3.4.  Effect of the experimental sea otter-predator cue on plot-level 

consumption rate of kelp as a function of local urchin biomass. Sea 
urchins in the predator-cue treatment plots (triangles) were exposed 
to eviscerated urchin tests, while those in control plots (circles) 
were not. Lines show the control (solid) and treatment (dashed) 
predicted linear regression fits with 95% confidence intervals (grey). 

 

predicted grazing rate was 27% lower in plots containing eviscerated urchin tests 

compared to plots without this predator cue. 

Discussion 

Our study provides field evidence of numerical, size-related, and behavioural 

factors that influence the rate of in situ kelp consumption by sea urchins on temperate 
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Figure 2.4.  Estimated total annual mortality (mean ± 95% CI) for small, medium, 

and large urchins corresponding to a given predator status: no 
predators, only Pycnopodia predators, only sea otter predators, and 
both predators present. (b) Observed size-specific mean urchin 
density (± SE). (c) Estimated size-specific maximum kelp 
consumption by urchins. (d) Observed mean density of adult kelp 
stipes at each survey site (n, triangles). Box plots show the median 
(solid line), mean (dotted line), 25th and 75th percentiles (outer box) 
and inter-quartile range. 

Maintenance of kelp forests by trophic cascade
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The !invasional meltdown" hypothesis (Simberloff & Von
Holle 1999) suggests that positive interactions among non-

native species are prevalent and that establishment of non-
native species can increase the probability of further
invasion. This runs counter to the biotic resistance theory,
but has gained some support from observations in the Great
Lakes and in San Francisco Bay showing an accelerating rate
of invasion (Cohen & Carlton 1998; Ricciardi 2001) and
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Figure 2 A comparison of bullfrog relative abundance (number
caught per trap-night) at 85 ponds in the Willamette Valley, OR,
USA. Data are mean and standard error (SE). Sample size is shown
above each column.
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Figure 3 Results of a manipulative field experiment conducted in
2000. Data are mean and standard error (SE) of survival of bullfrog
and aeshnid larvae in field enclosures.

Table 2 The top five Poisson regression models describing the trap rate of bullfrogs for the Willamette Valley, OR, USA. Ranking of models
is based on the small sample version of Akaike’s Information Criterion (AICc). The null model, containing only the intercept, is shown for
comparison. The weight (w) is the probability that a model is the best of the candidate models given the data, and wcum is the cumulative sum
of the w"s. df are shown as model, residual

Model df Residual deviance AICc w wcum

NNFISH · SHALLOW 4, 81 100.50 111.26 0.998 0.998
FISH · SHALLOW 4, 81 114.74 125.50 0.001 0.998
NNFISH + ORIGIN 4, 81 115.24 126.00 0.001 0.999
NFISH · SHALLOW 4, 81 115.30 126.06 0.001 1.000
PERM + ORIGIN 4, 81 118.46 129.22 <0.001 1.000
Null 1, 84 163.11 167.25 <0.001 1.000
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Invasive fish facilitate 
invasive frogs


