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http://www.prb.org/pdf07/07WPDS_Eng.pdf

Demographic Transition
A pattern of change in birth and death rates

shown by countries as they change 
from a pre-industrial to an industrialized economy

http://www.populationaction.org/resources/factsheets/factsheet_23_securityDemog.html

• Stage 1: Death 
and birth rates 
high. 

• Stage 2: Death 
rate drops (more 
food, better 
sanitation). 
Population grows 
exponentially

• Stage 3: Birth rate 
drops (see 
previous slide). 
Growth slows

• Stage 4. death 
and birth rates 
low. Population 
stabilizes

Life History 
(Chapter 12)

• Tradeoffs 
• Life histories can be 

categorized using mx, lx, 
age at maturity, and so 
forth
– r/K strategies
– Opportunistic / Equilibrium / 

Periodic (Winemiller and 
Rose)

http://extension.missouri.edu/explore/images/g09431art02.jpg

http://www.nmfs.vt.edu/seaturtlewebsite/lifehistory.php

Ways to categorize life histories

• r/K selection
– Tradeoffs between r and K

• Grime’s triangle
– Tradeoffs between tolerance of disturbance and stress

• Winemiller and Rose
– Tradeoffs among lx, mx, α (= age at first reproduction)

• Charnov
– Tradeoffs among reproductive effort, offspring size, 

benefit cost ratios

r and K 
strategies

Time

N

Rose and Winemiller
(opportunistic, equilibrium, periodic)
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Things in the book to skip

• Boxes about statistics

Chapter 12
• Learn From book
• There is  a trade-off between the number and 

size of offspring
• When adult survival is lower, organisms: 

– begin reproducing at an earlier age 
– invest more of their energy budget into reproduction

• Life histories may be classified on the basis of 
population characteristics such as fecundity 
(mx), survival (lx), relative offspring size, and age 
at reproductive maturity

Competition

Chapter 13

http://www.himachal.us/wp-content/uploads/2006/04/image002.jpg

http://bioactive.mrkirkscience.com/51/images/ch51c5.jpg

Two-Species interactions

• How might the presence of one species 
affect another's abundance or fitness? 
– increase                +  (Facilitation)
– decrease               - (Antagonism)
– have no effect       0   (Neutral)

Pairwise Interaction Types

Amensalism0-
Neutralism00
Type of InteractionEffect on YEffect on X
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Pairwise Interaction Types

Commensalism0+
Amensalism0-
Neutralism00
Type of InteractionEffect on YEffect on X

Pairwise Interaction Types

Competition--
Commensalism0+
Amensalism0-
Neutralism00
Type of InteractionEffect on YEffect on X

Pairwise Interaction Types

Competition--
Commensalism0+

Mutualism++

Amensalism0-
Neutralism00
Type of InteractionEffect on YEffect on X

Pairwise Interaction Types

Competition--
Commensalism0+

Mutualism++
Predation or 
Parasitism

-+

Amensalism0-
Neutralism00
Type of InteractionEffect on YEffect on X

Your Muddy Points
• Self thinning (13) 
• Intra vs. interspecific competition 3
• Competitive Exclusion Principle (2
• Character Displacement (5)
• Mathematical models:

– General (15)
– Coefficients (7)
– Isoclines (13)

• Niche (2)
• Examples (2)
• Other (1)

Self Thinning
• Confusing
• Interesting
• How does it work?
• How can there be more biomass but fewer 

trees?
• Which individuals will win?
• Some examples would help
• How constant is that slope? Does it equal dN/dt? 
• Do animals do this?
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Acting out Self-Thinning

• ~10 volunteers to be ‘seeds’

Fig. 13.2

Intrapsecific Competition in 
Animals (planthoppers)

http://gce-lter.marsci.uga.edu/public/taxonomy

http://www1.pms-lj.si/animalia/galerija.php?load=462

Fig. 13.6

Intra- vs Inter-Specific Competition

• How are they different  and how are they 
the same?

Types of Competition

• General Definitions 
– Interactions that negatively affects both 

participants (- / -)
– Use of a resource that reduces the availability 

of that resource to others
• Types of participants

– Within species (INTRA-specific)
• We used the Logistic model to understand this

– Between species (INTER-specific)

Intra- vs. Inter-Specific Competition

• Similarities
– Negative interaction via common use of 

limited resource
– Interference
– Exploitation
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Mechanisms of Competition
• Interference

– Actively 
prevent 
competitor 
from using 
resource

• hummingbird 
territoriality

• Exploitation
– Use resource before 

competitor 
– Deplete resource 

below levels profitable 
to competitor

• bumble bees

Intra- vs. Inter-Specific Competition

• Similarities
– Negative interaction via common use of limited 

resource
– Interference
– Exploitation

• Differences
– Participants may be very dissimilar
– Unequal effects are common 'amensalism' (because 

they are together, one species suffers, other is 
unaffected)

– Exclusion of one species may result


