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Table S1. Time schedule of the experiment with experimental data from behavior trials 
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1 date when fish were moved into the individual containers, followed by three days of acclimatization 
before the first behavior trial and subsequent exposure 
2 four individuals (2 from each treatment) excluded from analysis due to the power failure at the building 
during behavior trial 
 

 



Table S1, continued. Time schedule of the experiment with experimental data from behavior trials 

1 date when fish were moved into the individual containers, followed by three days of acclimatization 
before the first behavior trial and subsequent exposure 
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Table S2. Measured concentrations (µg L-1) of caffeine in randomly selected exposure tanks and behavior 
arenas. 

Tank ID Treatment 
measured caffeine concentration 
Fresh  24H 

1 control  0.18 
1 control  0.06 
9 control  0.05 
9 control  0.06 
17 control  0.02 
25 control  0.09 
33 control  0.06 
33 control  0.26 
41 control  0.06 
41 control  0.04 
49 control  0.06 
57 control  0.02 
5 caffeine 12.02 12.15 
5 caffeine 9.24 10.48 
13 caffeine 7.86 10.81 
13 caffeine 8.95 11.94 
29 caffeine 10.58 7.02 
29 caffeine 11.32 11.17 
29 caffeine 10.90 10.96 
37 caffeine 8.15 7.67 
37 caffeine 7.88 6.71 
37 caffeine 10.03 8.67 
13 caffeine 10.13 6.74 
21 caffeine 11.49 8.91 
21 caffeine 11.93 9.99 
21 caffeine 8.76 7.61 
45 caffeine 7.22 8.42 
45 caffeine 9.11 7.71 
45 caffeine 6.88 8.37 
53 caffeine 6.48 6.20 
53 caffeine 9.42 11.74 
53 caffeine 7.67 9.36 
61 caffeine 8.37 10.06 
61 caffeine 10.08 10.08 
61 caffeine 5.62 10.07 
61 caffeine 11.44 11.36 
arena control 0.15 
arena control 0.15 
arena control 0.04 
arena control 0.05 

 
 
 



Table S2, continued. Measured concentrations (µg L-1) of caffeine in randomly selected exposure tanks 
and behavior arenas. 

Tank ID Treatment 
measured caffeine concentration 
Fresh  24H 

arena control 0.15 
arena control 0.05 
arena control 0.04 
arena control 0.08 
arena caffeine 9.36 
arena caffeine 7.11 
arena caffeine 6.79 
arena caffeine 9.94 
arena caffeine 5.95 
arena caffeine 8.32 
arena caffeine 7.95 
arena caffeine 8.56 
arena caffeine 8.08 
arena caffeine 12.61 
arena caffeine 10.85 
arena caffeine 9.06 
arena caffeine 11.20 
arena caffeine 10.06 
arena caffeine 9.60 

 
 
Table S3. Measured concentrations (ng g-1) of caffeine in tissues of 18 
control and 18 exposed individuals of fish subsampled for chemical analysis 

Fish ID Treatment Muscle Brain 
1 control <LOQ <LOQ 
2 control <LOQ <LOQ 
3 control <LOQ <LOQ 
4 control <LOQ <LOQ 
9 control <LOQ <LOQ 

10 control <LOQ <LOQ 
11 control <LOQ <LOQ 
12 control <LOQ <LOQ 
17 control <LOQ <LOQ 
18 control <LOQ <LOQ 
19 control <LOQ <LOQ 
20 control <LOQ <LOQ 
25 control <LOQ <LOQ 
26 control <LOQ <LOQ 
27 control <LOQ <LOQ 
28 control <LOQ <LOQ 

 



Table S3, continued. Measured concentrations (ng g-1) of caffeine in tissues 
of 18 control and 18 exposed individuals of fish subsampled for chemical 
analysis 

Fish ID Treatment Muscle Brain 
33 control <LOQ <LOQ 
34 control <LOQ <LOQ 

5 caffeine 30.6 32.0 
6 caffeine 40.5 39.7 
7 caffeine 29.9 28.8 
8 caffeine 34.4 31.3 

13 caffeine 37.5 37.3 
14 caffeine 40.9 41.1 
15 caffeine 31.9 37.9 
16 caffeine 58.0 42.5 
21 caffeine 50.4 40.3 
22 caffeine 39.2 34.4 
23 caffeine 52.5 29.7 
24 caffeine 68.1 47.6 
29 caffeine 40.6 48.7 
30 caffeine 31.7 38.4 
31 caffeine 42.7 43.5 
32 caffeine 54.4 40.5 
37 caffeine 33.8 28.5 
38 caffeine 32.9 32.6 

 
 
Table S4. Results of statistical analysis—differences in fish activity between treatments at each of 
the time points when behavioral trials were run. 

  
Kruskal-Wallis ANOVA by ranks Post-hoc comparisons1, p-values 

H-value df N p-value   control 
light 

caffeine 
light 

control 
dark 

Before 
exposure 69.9 3 120 <0.0001 

caffeine light 1.0000     
control dark <0.0001 <0.0001  
caffeine dark <0.0001 <0.0001 0.5287 

24 hours 
post 
exposure 

50.284 3 120 <0.0001 
caffeine light 1.0000    

control dark <0.0001 <0.0001  
caffeine dark <0.0001 <0.0001 1.0000 

5 days 
post 
exposure 

48.906 3 120 <0.0001 
caffeine light 1.0000   

control dark <0.0001 0.00013  
caffeine dark <0.0001 <0.0001 1.0000 

1 Multiple comparisons of mean ranks, two-sided significance levels with a Bonferroni adjustment 

 
 



Table S5. Results of statistical analysis—differences in fish activity between different time points of 
behavioral trials for each treatment (i.e. before exposure, after 24 hours of exposure, and after 5 
days of exposure).  

  
Friedman ANOVA Post-hoc comparisons 

Chi Sqr. df N p-value Kendall´s W Comparison p-value 

control light 38.4 2 30 <0.0001 0.64 
Before vs. 24 hrs <0.0001 
Before vs. 5 days <0.0001 
24 hrs vs. 5 days 0.002 

caffeine light 17.07 2 30 0.0002 0.26 
Before vs. 24 hrs 0.005 
Before vs. 5 days <0.0001 
24 hrs vs. 5 days 0.008 

control dark 19.4 2 30 <0.0001 0.30 
Before vs. 24 hrs 0.50 
Before vs. 5 days <0.0001 
24 hrs vs. 5 days 0.13 

caffeine dark 20.9 2 30 <0.0001 0.33 
Before vs. 24 hrs 0.10 
Before vs. 5 days <0.0001 
24 hrs vs. 5 days 0.017 

1 Multiple comparisons of mean ranks (Wilcoxon signed-ranks), two-sided significance levels with a 
Bonferroni adjustment 

 


