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Appendix 1 
 

 
Figure A1. Mean percentage contribution of phytoplankton (± SD) to overall primary 

production. HN = high nutrients, LN = low nutrients, and light level is either high (HL), 

intermediate (IL) or low (LL).  
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Figure A2. Nutrient concentrations in fish tissue at the end of the experiment, 

represented as proportional concentration of (A) carbon, (B) nitrogen and (C) 

phosphorus per unit dry mass; and molar ratios of (D) C:N, (E) C:P and (F) N:P of fish 

tissue versus dry mass. Treatments are denoted with different symbols.  
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Figure A3. Percent survival of (A) fish and (B) tadpoles, and average final dry mass of 

(C) fish and (D) tadpoles at the end of the experiment. Each point represents a 

mesocosm replicate (four mesocosms/treatment) and horizontal lines represent the 

treatment means. Treatments with different letters are significantly different from each 

other (Tukey HSD test). HN = high nutrients, LN = low nutrients; HL = high light, IL = 

intermediate light and LL = low light. 
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Table A1. Pearson correlation coefficients between all predictor variables in stepwise multiple 

regressions (Table 4). Primary production was log(x + 1) transformed, and compositional 

zooplankton (% of total zooplankton biomass) parameters were arcsine squareroot transformed. 

Phyto PPr = primary production of phytoplankton, total PPr = primary production of phytoplankton 

and periphyton. All stoichiometric ratios are presented as molar ratios.  
 Phyto PPr Total PPr Seston C:N Seston C:P Weighted 

C:N 
Weighted 
C:P 

Cladocerans Nauplii Copepods Rotifers 

Phyto PPr 1 0.94 0.16 0.46 0.30 0.47  0.11 -0.20 -0.47  0.48 
Total PPr  1 0.02 0.25 0.17 0.33  0.19 -0.24 -0.50  0.47 
Seston C:N   1 0.85 0.89 0.61 -0.09  0.22  0.10 -0.17 
Seston C:P    1 0.81 0.80 -0.22  0.13 -0.15  0.20 
Weighted C:N     1 0.82  0.00  0.07  0.00 -0.04 
Weighted C:P      1 -0.07 -0.17 -0.30  0.37 
Cladocerans       1 -0.33 -0.05 -0.28 
Nauplii        1  0.14 -0.32 
Copepods         1 -0.84 
Rotifers          1 
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Table A2. Results of two-way ANOVAs analyzing the main and interactive effects of light and 

nutrient supply on primary producer biomass (chl a), production and stoichiometry. Significant (p < 

0.05) results in bold. Degrees of freedom were: light (2, 18), nutrients (1, 18) and light × nutrients 

(2, 18).  

Response variable Predictor variables F p 
Phytoplankton chlorophyll light  0.21 0.810 
 nutrients 52.37 <0.001 
 light × nutrients  5.65 0.012 
    
Periphyton chlorophyll light  3.50 0.052 
 nutrients 41.24 <0.001 
 light × nutrients  0.15 0.865 
    
Phytoplankton production light 13.88 <0.001 
 nutrients 33.17 <0.001 
 light × nutrients  2.99 0.076 
    
Periphyton production light  1.82 0.191 
 nutrients 218.59 <0.001 
 light × nutrients  7.50 0.004 
    
Phytoplankton C:N light 19.14 <0.001 
 nutrients 10.69 0.004 
 light × nutrients  1.38 0.277 
    
Periphyton C:N light 62.61 <0.001 
 nutrients  0.49 0.495 
 light × nutrients 20.81 <0.001 
    
Phytoplankton C:P light 58.24 <0.001 
 nutrients 11.41 0.003 
 light × nutrients  3.53 0.051 
    
Periphyton C:P light 81.06 <0.001 
 nutrients  5.50 0.031 
  light × nutrients 32.57 <0.001 
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Table A3. Results of ANCOVAs analyzing the main and interactive effects of light and mass on 

nutrient concentrations and stoichiometry in tadpoles in the low and high nutrient treatments.  

Low nutrient tadpoles     High nutrient tadpoles 
C (proportion of dry mass)     C (proportion of dry mass) 
  F p     F p 
light 53.09 <0.001   light 21.52 <0.001 
mass 6.89  0.014   mass 0.15 0.700 
light × mass 5.03  0.013   light × mass 3.21 0.060 
              
N (proportion of dry mass)     N (proportion of dry mass) 
  F p     F p 
light 3.02  0.064   light 25.09 <0.001 
mass 6.04  0.020   mass 8.74 0.006 
light × mass 1.35  0.274   light × mass 0.58 0.567 
              
P (proportion of dry mass)     P (proportion of dry mass) 
  F p     F p 
light 15.15 <0.001   light 21.08 <0.001 
mass 32.38 <0.001   mass 8.48 0.007 
light × mass 1.31  0.285   light × mass 0.73 0.491 
              
C:N (molar)       C:N (molar)     
  F p     F p 
light 21.18 <0.001   light 31.48 <0.001 
mass 1.20  0.258   mass 5.43 0.027 
light × mass 3.77  0.035   light × mass 1.27 0.294 
              
C:P (molar)       C:P (molar)     
  F p     F p 
light 18.88 <0.001   light 24.91 <0.001 
mass 28.62 <0.001   mass 6.84 0.014 
light × mass 0.11  0.890   light × mass 1.38 0.266 
              
N:P (molar)       N:P (molar)     
  F p     F p 
light 12.04 <0.001   light 12.55 0.007 
mass 37.89 <0.001   mass 12.55 0.001 
light × mass 0.25  0.784   light × mass 0.95 0.399 
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Table A4. Results of ANCOVAs on the effects of mass and treatment on fish nutrient content and 

stoichiometry at the end of the experiment. For these analyses, all data were log-transformed. 

Significant (p < 0.05) responses are in bold. Post hoc Tukey-tests were performed to test for 

significant differences among treatments, but none were detected.  

Response variable Predictor variables F p 
C (proportion of dry mass) mass  7.16 0.015 
 treatment  0.52 0.757 
 mass × treatment  0.68 0.643 
    
N (proportion of dry mass) mass 10.10 0.005 
 treatment  0.87 0.520 
 mass × treatment  4.61 0.007 
    
P (proportion of dry mass) mass  2.14 0.161 
 treatment  0.50 0.773 
 mass × treatment  1.59 0.213 
    
C:N (molar) mass  0.01 0.905 
 treatment  0.83 0.547 
 mass × treatment  2.04 0.121 
    
C:P (molar) mass  5.00 0.038 
 treatment  0.89 0.508 
 mass × treatment  2.31 0.087 
    
N:P (molar) mass  5.41 0.032 
 treatment  0.88 0.515 
  mass × treatment  2.96 0.400 

 
 
 
 
 
 
Table A5. δ13C of primary producers and tadpoles at the end of the experiment in the extreme 

treatments. Treatment means (+SE) are from four replicates each of periphyton and phytoplankton 

(one of each per mesocosm) and four replicate tadpole samples (the average of three tadpoles from 

each mesocosm). Proportional contribution of phytoplankton was estimated with a two-source 

mixing model using IsoSource, and assuming no fractionation of C within tadpole tissues. 

  δ13C (‰) 

Organism 
High light, low 
nutrients 

High light, high 
nutrients 

Periphyton -26.35 (0.33) -22.03 (0.66) 
Phytoplankton -24.37 (0.62) -19.93 (1.29) 
Tadpoles -25.11 (0.13) -20.68 (0.19) 
Proportion of C from phytoplankton 0.625 (0.216) 0.644 (0.207) 

 
 


