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FIGURE CAPTIONS

Fig. 1: Schematic illustration of the Lake Stechlin system. The coregonids inhabit the
open-water arca of the lake below the thermocline, i.e. the hypolimnion, where they
segregate ecologically and physiologically along the vertical temperature-depth axis.
Zooplankton density declines continuously with depth. The highest carrying capacity of
the resource is thus found close to the surface where primary production is largest as
well. In this area above the thermocline there is a potential predation risk due to perch

that forage in the epilimnion.

Fig. 2: Data-based input parameter functions (solid lines) and directly measured data

points (open circles) (please consider the Appendix B for details): a) Temperature as a

L35

function of depth [T (x)=4.5+ Te 77 |: b) Zooplankton density as a function of depth
[ P(x)=7e%"]; ¢) Foraging probability as a function of depth [ F(x)=8(2—0.27(x)),

with § =0 for T(x) >10°C ]); d) Foraging success as a function of depth [ n(x) = *®*|;

~0.05(T(x)-T) 7.
I:

¢) Foraging cfficiency as a function of temperature [ 7 (7'(x),7,)=0.2+0.8¢

093 _0.07T(x) |

and f) Maintenance costs as a function of temperature | m(7'(x))=0.828

Fig. 3: Determination of the foraging optimality alpha (& ). Shown 1s the mean deviation
(m) between the centres of gravity of the modelled compared to the natural populations as
a function of « . The foraging optimality is a measure of the degree to which individuals
of a population forage according to their physiological optimum, the potential
consumption rate and the potential predation risk. The « -value with the least deviation

(& = 6) was used for further analyses.

Fig. 4: Pairwise invasibility plot (PIP) for trait value combinations between 4 and 12°C at
¢ = 6. The monomorphic population continuously evolves on the diagonal line until a
singular strategy is reached at about 8.5°C, which is convergence stable. At this point, it
experiences a fitness minimum and selection becomes disruptive. The grey areas indicate
at which trait value combinations a mutant phenotype can invade a resident phenotype,

i.e. where the mutant invasion fitness is positive.
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Fig. 5: Trait evolution plot (TEP) showing the area of coexistence as well as the
dimorphic evolution after branching (& = 6). The grey areas represent trait value
combinations at which the two morphs can stably coexist, i.e. where a protected
dimorphism is possible. Arrows indicate the direction of the selection gradient within the
coexistence area. The evolutionary dynamics after branching (dashed line) converge to a
protected dimorphism (black dots). Since the intersection point of the isoclines (solid
lines) is located on a fitness maximum (thick solid lines), the resulting dimorphism is

evolutionary stable. The two established residents have the trait values 5.2 and 9.7°C.

Fig. 6: Comparison of model outcome vs. natural system: a) Evolution of trait values over
time (solid and dashed lines) in comparison with the traits of the natural populations
(dotted lines). The outcome for the optimum foraging temperature of the dimorphic
evolution (5.2 and 9.7°C) is in good accordance with the measured temperature
preferences of the two coregonids (4.2 and 9.0°C, see Ohlberger et al. submitted); b)
Corresponding final depth distribution at the evolutionary endpoint (solid and dashed
lines) with calculated centres of gravity for the model populations (solid and dashed
horizontal lines) in comparison with the average centres of gravity of the Lake Stechlin
coregonids (dotted lines). The mean population depths are similar in the model outcome

(17 and 23m) and the natural system (17 and 24m, Helland et al. 2007).
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