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7 Appendix 

Appendix A 

Appendix to Chapter 4

7.1 Microscopy pictures of PE and PBAT plastic particles 

 

Figure A.1 Microscopy pictures confirming size of the plastic particles larger than 

32 µm. Pictures were taken using a Zeiss Imager M2 microscope after rinsing and 

drying. A) PE unleached particles. B) PBAT unleached particles. C) PE leached 

particles. D) PBAT leached particles.   
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7.2 Tracking settings 

 

Table A.1 Settings used for tracking and analysis in AnimalTA.  

Tracking settings 

Video cropping  600 seconds  

Scale  41.42 px/cm  

Tracking threshold  31  

Distance threshold  2.5  

Analysis settings  

Exploration  Modern  

Area of interest  0.05 cm2 

Swimming threshold  0.75 cm/s  

Crawling threshold  0.25 cm/s  
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7.3 Controls 

Figure A.2 Experimental outcomes of control C. riparius larvae depending on their 

corresponding scenario, a) shows survival in % at day 10, b) the raw length of the 

C. riparius larvae at day 10, c) shows total emergence in % after 23 days of 

experimentation, d) shows mean velocity at day 10, e) the exploration value in 

absolute terms at day 10, and f) the average day of emergence. Significant 

differences is indicated on the figure, p < 0.05 = *, p < 0.01 = ** 
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7.4 Gender differences 

Only high concentrations of PBAT leachate were found to cause some 

developmental effects. Therefore, the data analysis of endpoints related to 

development were repeated for PBAT leachate taken gender differences into 

account, to see if gender impact the effects.  
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Figure A.3 Emergence day of C. riparius after exposure to PBAT leachate. A) and 

B) shows the raw data of emergence day depending on exposure concentration of the 

plastic leachate in g/L added plastic for females and males, respectively. C) and D) 

shows the corresponding dose-response curves for females and males. EC50 values 

were determined based on the dose-response curves: EC50, female = 3.20 (0-8) g/L 

and EC50, male = 594 (0-5,212) g/L. No significant differences between the curves 

were found (p > 0.05) 
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7.6 Burrowing data 

Aim of this endpoint 

As part of the experiment, the burrowing behaviour of chironomids larvae 

were checked on day 10. This endpoints were aimed at assessing the ability 

of chironomids to fully burrow into the sediment after being taken out. C. 

riparius being detritus feeders requires them to move out of their u-shaped 

burrows to feed. This leaves them vulnerable to predators, being able to 

burrow is essential for their survival (Hölker & Stief, 2005; Langer-Jaesrich 

et al., 2010). Plastic leachate have been found to cause reduced locomotion 

of other aquatic organisms (Lin et al., 2022; Reyes & Medina, 2024). It was 

hence assessed whether either the plastic particles or the leachate of either 

PBAT or PE plastic would decrease C. riparius  burrowing abilities.  

 

Method 

At day 10 of exposure to the plastics, the larvae were removed from test 

beakers to assess their survival, growth and swimming. Burrowing behaviour 

was tested once the larvae were placed back in their respective test beakers 

(n=6). This was done by counting how many individuals were visible at 

different time intervals. Measurements were done at 0, 5, 10, 20, 30, 60, and 

120 minutes after the larvae were returned to the test beakers. These time 

intervals were chosen based on the previous literature and after observing 

larval behaviour in a controlled environment (Hölker & Stief, 2005). All 

larvae were counted as visible on time 0.  The data for the burrowing includes 

several time points per replicate. To avoid losing any variance, generalised 

linear mixed models were applied in R to test for differences.  
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Results 

 Table A.3 Results of generalized linear mixed models (p values).  

Plastic  PE PBAT 

Treatment variable leachate unleached 

particles 

leached 

particles 

leachate unleached 

particles 

leached 

particles 

 

Concentration 0.225 0.918 0.764 0.756 0.735 0.507 

Time <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

 

As seen in Table C.3 concentration of either of the plastic types were not 

found to impact the burrowing abilities. None of the added plastic types were 

found to differ significantly from the corresponding controls. Time was found 

to significantly impact the number of visible larvae in the burrowing test 

under all scenarios. Under all scenarios, the number of burrowed larvae 

increased over the 2 hour period (See Figure A.4). 
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Appendix B 

Appendix to Chapter 5 

7.7 Heatmap of prediction tendency 

 

Figure B.1 Heatmap of observations showing ‘No effect’ based on type of chemical 

and endpoint 
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Figure B.2 Heatmap of observations showing ‘Linear effect’ based on type of 

chemical and endpoint 
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Figure B.3 Heatmap of observations showing ‘Acclimation’ based on type of 

chemical and endpoint 
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Figure B.4 Heatmap of observations showing ‘Sensitisation’ based on type of 

chemical and endpoint 
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