Evolutionary Ecology Research — Volume 16 (2014)

Phenotypic complexity: integrated responses of life history

characters to multiple environmental factors

APPENDIX

Santiago Salinas®2t and Stephan B. Munch®

a Center for Stock Assessment Research, University of California Santa Cruz, 110 Shaffer
Rd., Santa Cruz, CA 95060

b Southwest Fisheries Science Center, National Oceanic and Atmospheric Administration,
110 Shaffer Rd., Santa Cruz, CA 95060

* Corresponding author: ssalinas@pacific.edu

t Current address: Dept. of Biological Sciences, University of the Pacific, 3601 Pacific Ave.,

Stockton, CA 95211

Key words: phenotypic plasticity, phenotypic integration, reaction norm, growth rate, age

at maturation, size at maturation



Appendix

Table S1. Coefficients of variation of final length (mm).

Temperature Food Mean SE Cv

24 60 43.02 0.72 0.066
24 80 45.03 0.79 0.080
24 100 45.04 0.84 0.085
29 60 42.32 0.52 0.067
29 80 44.17 0.58 0.062
29 100 45.94 0.53 0.062
34 60 39.49 0.32 0.041
34 80 42.18 0.42 0.053
34 100 43.73 0.39 0.043
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Table S2. Three-way ANOVA for the effects of temperature, food availability, sex, and their

interactions on juvenile growth rate (the random effect ‘table’ was not significant).

Trait Source Sumsq. d.f. Meansq. F p

Growth rate Temp 0.116 2 0.058 20.94 <0.001
Food 0.293 2 0.147 53.05 <0.001
Sex 0.006 1 0.006 2.18 0.141
Temp*Food 0.032 4 0.008 2.92 0.022
Temp*Sex 0.002 2 0.001 0.37 0.688
Food*Sex 0.001 2 0.001 0.21 0.814
Temp*Food*Sex 0.022 4 0.006 2 0.096
Error 0.561 203 0.003
Total 1.057 220
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Table S3. Generalized linear mixed model results for age at maturation, GSI, and HSI (the

random effect ‘table’ was not significant).

Trait Variable d.f. F p

Age at mat. Temp 2 21.88 <0.001
Food 2 8.10 <0.001
Sex 1 0.72 0.397
Temp*Food 4 0.71 0.588
Temp*Sex 2 2.72 0.068
Food*Sex 2 0.25 0.776
Temp*Food*Sex 4 0.38 0.822

GSI Temp 2 0.63 0.535
Food 2 0.59 0.554
Sex 1 176.64 <0.001
Temp*Food 4 0.70 0.595
Temp*Sex 2 2.82 0.065
Food*Sex 2 0.27 0.764
Temp*Food*Sex 4 0.30 0.876

HSI Temp 2 3.91 0.011
Food 2 0.91 0.413
Sex 1 54.21 <0.001
Temp*Food 4 0.92 0.168
Temp*Sex 2 1.33 0.918
Food*Sex 2 1.29 0.680
Temp*Food*Sex 4 0.89 0.309
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Figure S1. Schematic representation of how we obtained predicted maturation sizes.
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Figure S2. Individual growth trajectories for all 9 treatments. Circles indicate maturation

of each fish. The 24°C panels include growth trajectories for the first batch of fish to

demonstrate the similarity between the first and second batches.
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Figure S3. Mean (+SE) growth trajectories.
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Figure S4. Linear regression slopes of length vs. age data before maturation, and after

maturation, for all fish in the experiment. All slopes are below the 1:1 line. Inset: Slopes

coded by treatment. Color indicates treatment (red=34°C, yellow=29°C, blue=24°C). Filling

represents food treatment (full=100% of maximum consumption, half-filled=80%, no

fill=60%).
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Figure S5. Age and length at maturation for all individuals in the study. Shape of symbol

specifies sex (triangle=male, circle=female).
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Figure S6. Canonical variate analysis based on the 12 landmarks depicted in the top left

drawing.
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