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Content

A Life histories, life history traits, trophic
levels, species interaction.

A The principles of mortality, growth,
maturity and their relation to ecological
and evolutionary strategies

Ar versus K selection.



Life histories

A Life history traits are the underlying
determinants for population response to
environmental (both biotic and abiotic)
forcing.

I On top of this natural variation will be a
modification of the response due to fishing
removals.

King and McFarlane (2003)



Life histories

The perfect organism (fish) would:

A Mature early
A Be large

A
A

_ive long
Produce numerous

arge offspring

U to start reproducing
U to avoid predation
U to produce more

U to increase offspring
and protect each from
predation

Why Is this not possible?



Life histories 1 trade offs

If the perfect organism (fish) would:

A Mature early U would impede growth

A Be large U take time and energy

A Live long U future predictable

A Produce numerous U many and large at the
arge offspring same time takes too

much energy

You have to O0choose



Egg size - fecundity

A Many small eggs

A Few large eggs

A Live-born young




Fecundity (thousands)
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A Fecundity increases exponentially with length. If
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Life history and environment

Dying Is more certain than giving birth!

Most ecological processes and life history traits can
be related to the prevailing mortality pattern:

AThe unstable environment: characterised by
discrete, density independent, non-predictive, non-
selective mortality induced by physical changes

AThe stable environment: characterised by
continuous, density-dependent, predictive, and size-
selective mortality induced by the biotic community.



Mean size of organisms

Stable period

Stable period

Stable perioc
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Geological time

Cope's rule states that evolution tends to increase body size
over geological time in a lineage of populations.

But the precondition is geological stability. During unstable
periods with mass extinction the large lineages are more
susceptible. Investment in age (size) is investment in future.




Predator or prey?




Predation mortality
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Li fe history 0
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Li fe history 0
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Life history invariants
= constant trade off between traits

Examples of Invariants

A 7 Ratio of lifespan (E) to age-at-first reproduction (a)
This ratios is similar for elephant and squirrels, but different from fish
(Charnov et al. 2001. Proc. Nat. Acad. Of Sci. 98:9460-9464)

Jensen (1997, CJFAS 54:987-989) Proposed the following invariants

A 1. Natural mortality (M) and age at maturation (Tm)

MA'm = 1.65

A2. Natural mortality (M) an
M=15K

A3. Length at maturity [ Lm
L m = 0.66 LD

Ad4. Growth O6coefficientdo (K)
LD 23K



Life history strategies
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Life history strategies

Increasing scale and predictability
In spatiotemporal variability of
resources and mortality factors

Increasing resource stability,
competition, and predation

fecundity

opportunistic equilibrium

Increasing environmental disturbance,
decreasing predictability in spatiotemporal
variability of resources and mortality factors

Winemiller (2005)



Phylogentic life history variables

A growth rate (K, yrtand LD ,cm)

A max size (L €M) and max age (T .., years)

A age at maturity (T,,, years)

A length at maturity (L,,, cm)

A length-at-5%-survival (L.,s, cm)

A time-to-5%-survival (T.,s, years)

A slope of the log-log fecundity-length relationship (F,)
A fecundity the year of maturity (F,,)

A egg size (mm)

A egg volume (egg, mm3)



Life histories: The phylogenetic
comparative approach

Winemiller & Rose (1992), McCann & Shuter(1997)

Life History Strategies
1. Opportunistic strategists
fast-growing; short-lived; intermediate fecundity
2. Periodic strategists
slow-growing, long-lived, high fecundity
3. Equilibrium strategists
fast-growing, long-lived, low fecundity
4. Salmonic strategists

opportunistic strategists but with freshwater and marine

phase King and McFarlane 2003



Principal Components Analysis
(PCA) on life history traits
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PCA groups on life history traits

Periodic strategists
(Demersal fish

Slow-growing
*long-lived
*high fecundity

f3€t-growing -fast-growing —yep =

short-lived *long-lived Eqmllbrl_um

intermediate fecundi low fecundity trategists
Salmonic (Elasmobranchs)

strategists

King and McFarlane 2003



Typical population dynamics
Opportunistic strategist

King and McFarlane 2003



