Community Ecology 2

Exploitation: Predation, parasitism, pathogens and herbivory
Ch. 14, plus pp. 156-163, 164-166

1. Regulation of population size of the prey
A. Reduction of population size
B. Predator-prey cycles
C. Maintaining predators and prey
I1. Responses of predators
A.  Numerical
B. Functional (1, 11, and 111)
C. Predator satiation
I11. Predation as an evolutionary force
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I.  Regulation of population sizes

A. Reduce population size of prey
1. Cyclamen and Typhlodromus mites - biocontrol
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The first cases of mange in red foxes

were recorded in north-central Sweden
in 1975-1976. By 1983-84 the disease
had spread across most of the country.
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Fox & Hare Population

| Before the outbreak of mange, ]
| the numbers of mountain hares
| fluctuated between about
130,000 and 60,000.
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As mange reduced the
fox population, the
mountain hare population
increased dramatically.
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Predator effects with invasive species
(2 examples)

1. Enemy-release hypothesis
2. Mesopredator release

1. Enemy-release

Opuntia and Cactoblastis cactorum

Moths introduced: 1925
Cacti mostly gone: 1935

Ehrlich & Roughgarden (1987) Fig. 13-1
Molles 14.11

2. Mesopredator release
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B. Predator-prey cycles
1. Examples

-

Lynx and Hare Fluctuation

) [This impressive record|
Lynx and snowshoe hare of population cycles
populations show long-term Iecr ecologists to
cycles in population density. explore the role that

~ |predation may play in
producing population
|cycles in a wide variety

B. Predator-prey cycles

2. Lotka-Volterra models
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I Regulation of population sizes
B. Predator-prey cycles
3. Experiments: Paramecium caudatum and Didinium cultures

Predator-Prey Oscillation
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C. Maintaining predators and prey

1. Environmental complexity: refuges
Herbivorous & Predatory Mites

A complex array of 120 cranges with

__ numerous barriers of petroleum jelly
and about 5% of the area of each .
orange exposed to attack by mites.

e

Within this complex array herbivorous
mites and their predators produced two
full population oscillations.
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C. Maintaining predators and prey
2. Immigration

Predator-Prey Oscillation

of

Pray In the absence of refuges
£ g — and immigration, both prey
and predator populations
B2 Prodator i ocame extinct.
4
Time — l
k] i Addlnn a nal'u?e allowed
& = ru ation to
o peraiat but ators
£ |still became extinct.
.
- Time —
om o _.-However, immigration from
22 source populations
K 3 :}gl‘;:;?inoo osclllmllortlls in
b= or-prey populations.
14.18 %)/

Time —

C. Maintaining predators and prey

3. Switching: Alternative food sources for predators

I1. Responses of predators
5th: 164-166

A. Numerical responses

Lynx and Hare Fluctuation
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I1. Responses of predators
B. Functional responses
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Type 111 functional response

The: percentage of mayfly lancae in the dict of the predatory |
warler bug Notamecta is kowwer than expeced by chance when

|miayfly larvie ane uncommon... [yt higher than espected
when larvae are abundant
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C. Predator satiation
Prey Densuty vs. Consumed
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numencal responses densmes the
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prey densities. density.
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Predator satiation — reproductive success of prey

Site Burning &
Seed Release

soedllnua were established in
numbers in the burned
fg.r::t Tollowing massive seed

After 1.5 years, seediing
densities stil ~20,000
per hectare.
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14.21 Meanwhile, o seedlings were
established in the unburned
forest, where seed release was low.

Predator satiation — reproductive success of prey

Cicadas & Predation
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Look back at the lynx-hare cycles: which of the mechanisms
we’ve discussed are involved in these cycles?
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Lynx and Hare Fluctuation

[This impressive record|

|Lynx and snowshoe hare
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peopulations show long-term | led ecologists to
cycles in population density. |explore the role that

~ |predation may play in

producing population
cycles in a wide variety
of northern animal
species.
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I11. Predation and adaptations

Reading, 5% pp. 156-163
¢ What roles do plant nutrient content and plant
defenses play in herbivory dynamics?

«  What is the difference between cryptic vs.
aposematic (warning) coloration

¢ What are the two main types of mimicry?

¢ What is co-evolution and how does it differ from
convergent evolution?




