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Life Histories and Evolutionary Fitness!

Snow bunting in Alaska! Red-headed Manakin in Panama!

5th ed. Ch. 10, 6th ed. Ch. 7!

Predict which bird species have the highest 
(or lowest) fecundities?!

5th ed. Fig. 10.14!
Not in 6th ed.!

5th ed. Fig. 10.12!
Not in 6th ed.!

Trade-Offs!

¥! Consider the possibility that an oak tree 
might somehow produce more seed:!
Ð! how does this change affect survival of seedlings?!

Ð! how does this change affect survival of the adult?!

Ð! how does this change affect future reproduction?!

¥! All about allocation of resources!
Ð! A balance between current and future 

reproduction!
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¥! Life histories are inßuenced by evolutionary 
responses to many factors, including:!

¥!physical conditions!
¥! food supply!

¥!species interactions!
Ð!predators!

Ð!competitors!

Ð!mutualists!

Ð!pathogens!

LackÕs Proposal: Life histories 
are shaped by natural selection!

¥!3 key points:!
Ð!life history traits inßuence evolutionary Þtness!

Ð!life histories vary with respect to the environment!
Ð!life histories are subject to experimental tests!

¥! The life history is the schedule of an organismÕs 
life, including:!
Ð!age at sexual maturation!

Ð!# of reproductive events (parity)!
Ð!allocation of energy to reproduction!
Ð!number and size of offspring!
Ð!life span!

Indeterminate Growth versus 
Fecundity!

¥! For shorter-lived organisms, optimal 
strategy emphasizes fecundity over growth -- 
think weeds = r-selected!

¥! For longer-lived organisms, optimal strategy 
emphasizes growth over fecundity -- think 
tortoises = c- or s-selected!
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HumanÕs as selection pressure!
¥! Body size is the main determinant of egg number 

in cod (Carlson and Stenseth 2009)!
Ð! Small/young females produce about 500,000 eggs!

Ð! Large/old females produce several million better 
quality eggs!

¥! Commercial Þsheries are depleting the larger Þsh 
offshore!
Ð! Cod are maturing earlier and smallerÉ and producing 

less eggs!

Adapted from a comment by Carlson and Stenseth (2009) on a paper 
by Limburg et al. (2008)!

Senescence!

¥! Deterioration of !
Ð!Physiological systems!
Ð!Immune system!
Ð!Repair mechanisms!

¥! DNA accumulates mutations!

Why does aging vary?!

¥! Organisms with inherently shorter life spans 
may experience weaker selection for 
mechanisms that prolong life!

¥! Repair and maintenance are costly; 
investment in these processes reduces 
investment in current fecundity!

Ways to increase Þtness under varying 
environments!

¥! Resource storage!

Ð! Resprouting plants, squirrels, walruses!
¥! Dormancy!

Ð! Deciduous trees!
¥! Hibernation!

Ð! Bear!

¥! Diapause!
Ð! Insects!

¥! Migration!
Ð! Geese, wildebeast!
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Sexual vs Asexual Reproduction!

Spring/Summer!
Asexual reproduction!
Many clonal individuals 
for benign conditions!

Overwinter!
Sexual reproduction!
New genotypes!
Dormant propagules for 
harsh conditions!

Aphids!
Plant pathogens!

Runaway Sexual Selection!

¥! When a secondary sexual trait confers 
greater Þtness, the stage is set for runaway 
sexual selection:!
Ð!regardless of the original reason for female 

preference, female choice exaggerates Þtness 
differences among males:!
¥! leads to evolution of spectacular plumage (e.g., 

peacock) and other seemingly outlandish plumage 
and/or displays!


