






Figure 3: Evolutionary convergence towards the uninvadable life-history strategy u∗ = (u∗
g, u

∗
s ) ≈

(0.50, 0.40) (grey circle). The arrows give the analytic direction of selection at any population state
(eqs. 18 and 19) and the colourful jagged lines represent the evolution of population average trait values
over evolutionary time in simulations (from initial time, up to 3000 generations). Simulation were started
from four different initial conditions: (i) vg = 0.1, vs = 0.1, (ii) vg = 0.1, vs = 0.7, (iii) vg = 0.7, vs = 0.1,
and (iv) vg = 0.7, vs = 0.7. The colour of jagged lines indicates the number of generations since the
start of the simulation (the color bar on the right-hand-side indicates the the number of generations).
The simulations indicate that the population converges close to the uninvadable strategy within 3000
generations. Parameter values: fb = 5, αµ = 2, sb = 0.5, σ = σf = σs = 0.2; for simulations: N = 6000,
fb = 5, sb = 0.5.
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Table 3: List of key symbols of “Coevolution of age at maturity and germline maintenance model”.

Symbols for “Coevolution of age at maturity and germline maintenance model”.

ug, vg Proportional allocation of resources to germline maintenance of mutant and
resident individual, respectively.

um, vm Proportional allocation of resources to germline maintenance of mutant and
resident individual, respectively.

N(v) Total population size; endogeneously determined and thus depends on the res-
ident trait v.

x(t) Body size of a mutant individual at age t.

xm(u) Body size of a mutant individual at maturity.

B(xm(u)) Surplus energy rate, i.e., rate of energy available to be allocated to life-history
functions; we assume that the surplus energy scales as the power with size, i.e.
energy available to mature individuals is B(xm(u)) = axm(u)

c.

µf Rate at which germline mutations appear in an offspring when giving birth
(fixed parameter, µf = 0 in simulations).

µs(ug) ≡ µ(ug) Rate at which germline mutations appear in a mutant individual over time
(independent of age).

µb Baseline mutation rate at which germline mutations appear; mutation rate,
when no resources are allocated into germline maintenance.

db Baseline death rate.
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(a) Uninvadable investment into maintenance u∗
g.
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(b) Uninvadable switching time u∗
m.
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(c) Population size N(u∗).
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(d) Uninvadable mutation rate µ(u∗
g).
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Figure 4: Predictions from the analytical model (solid lines) and from individual-based simulations (circles
obtained as averages) for uninvadable life-history strategies u∗ = (u∗

m, u
∗
g) (panel a and b), population

size N(u∗) (panel c) and mutation rate µ(u∗
g) as functions of baseline mutation rate µb for different values

of baseline mortality db (db = 0.1250 - black, db = 0.1625 - red, db = 0.2 - orange). The dashed lines
represent the “classical life-history” prediction (i.e. when µ(u∗

g) → 0 and u∗
g → 0), where the colours of the

dashed represent the different values for baseline death rate db parameter and match the values of solid
lines (db = 0.1250 - black, db = 0.1625 - red, db = 0.2 - orange). The solution for the individual-based
simulations are obtained as time-averages measured over 3000 ”generations” while starting the simulation
at analytically predicted equilibrium for the trait values and population size (see S.I. section 2.3 for the
code and for more details). The different colours represent different values of baseline mortality rate db.
Parameter values: σ = σb = σd = 0.2, x0 = 1, a = 0.9, c = 0.75, γ = 0.00035, β = 1, µf = 0.
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Figure 5: Evolutionary convergence to the uninvadable life-history strategy u∗ = (u∗
g, u

∗
m) ≈ (0.41, 11.6)

(grey circle). The arrows give the direction of selection at any resident population state (eqs. 29 and
30) and the colourful jagged lines represent the evolution of the population average trait values over
evolutionary time in simulations (from initial time, up to 3500 generations). Simulation were started
from four different initial conditions: (i) vg = 0.1, vs = 0.1, (ii) vg = 0.1, vs = 0.7, (iii) vg = 0.7, vs = 0.1,
and (iv) vg = 0.7, vs = 0.7. The colour of jagged lines indicates the number of generations since the
start of the simulation (the color bar on the right-hand-side indicates the the number of generations).
The simulations indicate that the population converges close to the uninvadable strategy within 3500
generations. Parameter values: σ = σb = σd = 0.2, x0 = 1, a = 0.9, c = 0.75, γ = 0.00035, β = 1, µf = 0,
db = 0.1250.
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(a) Body size at maturity xm(u∗).
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(b) Effective birth rate b0(u
∗,u∗).
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Figure 6: Predictions from the analytical model for the body size at maturity xm(u
∗) and the effective

birth rate b0(u
∗,u∗) at the uninvadable population state as a function of baseline mutation rate for

different values of mortality rate db (db = 0.1250 - black, db = 0.1625 - red, db = 0.2 - black). The
dashed lines represent the “classical life-history” prediction (i.e. when µ(u∗

g) → 0 and u∗
g → 0), where

the colours of the dashed represent the different values for db parameter and match the values of solid
lines (db = 0.1250 - black, db = 0.1625 - red, db = 0.2 - black). Parameter values: σ = σb = σd = 0.2,
x0 = 1, a = 0.9, c = 0.75, γ = 0.00035, β = 1, µf = 0.
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