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Appendix A: Figures and Tables 

 

 

Figure S.1 Location of the four fen sites 

  



 

Figure S.2 General water features and research sites of Pollardstown Fen, showing location of sites A 

and D as monitored in this research (adapted from Kuczyńska (2008)). 
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Figure S.3 Time series of continuous and spot measurement on phreatic water level monitoring 

points on (a) Ballymore, (b) Pollardstown A, (c) Pollardstown D, (d) Scragh Bog and (e) Tory Hill fens. 
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Figure S.4 Time series of continuous and spot measurement on piezometric water level monitoring 

points on (a) Ballymore, (b) Pollardstown A, (c) Pollardstown D, (d) Scragh Bog and (e) Tory Hill fens.  
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Figure S.5 Seasonal variations for nutrient concentration at Ballymore fen (a) DRP, (b) Total P, (c) 

Total ammonia, (d) Total oxidised nitrogen. 
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Figure S.6 Seasonal variations for nutrient concentration at Pollardstown A (a) DRP, (b) Total P, (c) 

Total ammonia, (d) Total oxidised nitrogen. 
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Figure S.7 Seasonal variations for nutrient concentration at Pollardstown D (a) DRP, (b) Total P, (c) 

Total ammonia, (d) Total oxidised nitrogen. 
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Figure S.8 Seasonal variations for nutrient concentration at Scragh Bog (a) DRP, (b) Total P, (c) Total 

ammonia, (d) Total oxidised nitrogen. 
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Figure S.9 Seasonal variations for nutrient concentration at Tory Hill (a) DRP, (b) Total P, (c) Total 

ammonia, (d) Total oxidised nitrogen. 
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Table S.1 Statistics for phreatic water levels in metres above ground level for Fossitt habitats and 

non-fen habitats defined to be in good (pass) or poor (fail) ecological conditions.  

Habitat quality Min 1st quartile Median 3rd  quartile Max Data points (n) 

Non-fen habitats -0.836 -0.133 0.01 0.133 0.513 241 

PF1 good -0.161 0.110 0.231 0.341 0.675 27 

PF1 poor -0.51 -0.331 -0.175 -0.0025 0.5 40 

PF2 good -0.047 0.001 0.016 0.027 0.047 15 

PF2 poor -0.581 -0.083 -0.051 0.0955 0.255 44 

PF3 good -0.161 0.11 0.231 0.341 0.675 27 

PF3 poor -0.51 -0.33 -0.175 -0.0025 0.5 40 

 

Table S.2 Statistics for piezometric water levels in metres above ground level for Fossitt habitats and 

non-fen habitats defined to be in good (pass) or poor (fail) ecological conditions. 

Habitat quality Min 1st quartile Median 3rd  quartile Max Data points (n) 

Non-fen habitats -3.564 -0.24 -0.025 0.132 1.049 277 

PF1 good -2.849 -1.375 -0.345 0.16 0.941 29 

PF1 poor -0.64 -0.395 -0.195 0.1325 0.55 40 

PF2 good -0.953 -0.375 -0.013 0.463 0.763 31 

PF2 poor -0.549 -0.017 0.135 0.546 0.879 67 

PF3 good -5.952 -0.11 0.06 0.146 0.796 65 

PF3 poor -0.64 -0.395 -0.195 0.1325 0.55 40 

 

Table S.3 Statistics for total dissolved reactive phosphorus (mg-P/l) for calcareous fen vegetation 

Fossitt habitat types PF1, PF2 and PF3 in the fen phreatic tubes and piezometers of good, poor or 

non-fen (other) habitats, and groundwater (Gw) feed from the wider catchment. 

Habitat quality 
Piezometer/Phreatic 
well Min 

1st 
quartile Median 

3rd  
quartile Max 

Data points 
(n) 

Gw feed   0.007 0.0425 0.110 0.2405 1.363 67 

Non-fen habitats Phreatic well 0.007 0.011 0.031 0.110 1.142 157 

Non-fen habitats Piezometer 0.0007 0.014 0.049 0.181 2.36 171 

PF1 good Phreatic well 0.0007 0.006 0.009 0.037 0.176 18 

PF1 good Piezometer 0.103 0.21475 0.4825 0.61425 0.776 18 

PF1 poor Phreatic well 0.007 0.01 0.02 0.043 0.775 22 

PF1 poor Piezometer 0.015 0.047 0.115 0.152 0.535 18 

PF2 good Phreatic well 0.007 0.01 0.012 0.037 0.44 14 

PF2 good Piezometer 0.0007 0.01 0.017 0.031 2.53 21 

PF2 poor Phreatic well 0.0007 0.009 0.01 0.015 0.144 29 

PF2 poor Piezometer 0.0007 0.01075 0.335 0.2505 2.38 44 

PF3 good Phreatic well 0.0007 0.006 0.013 0.03675 0.176 18 

PF3 good Piezometer 0.005 0.02975 0.0985 0.27475 2.741 44 

PF3 poor Phreatic well 0.007 0.01 0.02 0.043 0.775 22 

PF3 poor Piezometer 0.015 0.047 0.083 0.15175 0.535 18 



 

Table S.4 Statistics for total phosphorus (mg-P/l) for calcareous fen vegetation Fossitt habitat types 

PF1, PF2 and PF3 in the fen phreatic tubes and piezometers of good, poor or non-fen (other) 

habitats, and groundwater (Gw) feed from the wider catchment. 

Habitat quality 
Piezometer/Phreatic 
well Min 

1st 
quartile Median 

3rd  
quartile Max 

Data points 
(n) 

Gw feed  0.02 0.10325 0.260 0.5165 1.88 58 

Non-fen habitats Phreatic well 0.1 0.129 0.29 0.7205 3.104 123 

Non-fen habitats Piezometer 0.01 0.07876 0.154 0.3895 1.75 136 

PF1 good Phreatic well 0.038 0.062 0.092 0.135 0.876 15 

PF1 good Piezometer 0.16 0.631 0.6695 0.75225 0.962 14 

PF1 poor Phreatic well 0.015 0.241 0.534 1.2115 1.984 19 

PF1 poor Piezometer 0.05 0.214 0.26 0.379 0.82 13 

PF2 good Phreatic well 0.04 0.1515 0.2305 0.3825 0.78 12 

PF2 good Piezometer 0.012 0.03 0.098 0.165 0.505 17 

PF2 poor Phreatic well 0.02 0.0445 0.0735 0.15025 0.384 26 

PF2 poor Piezometer 0.008 0.02 0.06 0.479 1.985 37 

PF3 good Phreatic well 0.038 0.0615 0.082 0.1345 0.876 15 

PF3 good Piezometer 0.04 0.11 0.163 0.459 2.121 35 

PF3 poor Phreatic well 0.015 0.241 0.534 1.2114 1.984 19 

PF3 poor Piezometer 0.05 0.214 0.26 0.379 0.82 13 

 

Table S.5 Statistics for total dissolved nitrogen (mg-N/l) for calcareous fen vegetation Fossitt habitat 

types PF1, PF2 and PF3 in the fen phreatic tubes and piezometers of good, poor or non-fen (Other) 

habitats, and groundwater (Gw) feed from the wider catchment. 

Habitat quality 
Piezometer/Phreatic 
well Min 

1st 
quartile Median 

3rd  
quartile Max 

Data points 
(n) 

Gw feed  0.31 1.76 2.591 4.798 13.14 69 

Non-fen habitats Phreatic well 0.1 0.7145 1.364 2.022 31.06 178 

Non-fen habitats Piezometer 0.235 1.156 2.11 4.057 29.561 197 

PF1 good Phreatic well 0.42 0.666 1.255 2.01725 2.423 22 

PF1 good Piezometer 12.02 13.1075 14.051 19.9833 22.617 19 

PF1 poor Phreatic well 0.852 1.2335 1.725 2.612 9.647 23 

PF1 poor Piezometer 0.789 1.259 1.94 3.09 5.43 21 

PF2 good Phreatic well 0.24 0.6945 0.802 1.5105 3.744 14 

PF2 good Piezometer 0.2 1.1585 1.8565 2.624 6.49 24 

PF2 poor Phreatic well 0.2 0.303 0.7035 0.99 2.16 32 

PF2 poor Piezometer 0.0629 1.055 2.825 5.6895 20.51 48 

PF3 good Phreatic well 0.42 0.666 1.255 2.01725 2.243 22 

PF3 good Piezometer 0.389 1.314 3.033 9.062 29.262 49 

PF3 poor Phreatic well 0.852 1.2335 1.725 2.612 9.647 23 

PF3 poor Piezometer 0.789 1.259 1.94 3.09 5.43 21 

 

 



 

Table S.6 Statistics for total ammonia concentrations (mg-N/l) for calcareous fen vegetation Fossitt 

habitat types PF1, PF2 and PF3 in the fen phreatic tubes and piezometers of good, poor or non-fen 

(other) habitats, and groundwater (Gw) feed from the wider catchment. 

Habitat quality 
Piezometer/Phreatic 
well Min 

1st 
quartile Median 

3rd  
quartile Max 

Data points 
(n) 

Gw feed  0.01 0.041 0.17 0.829 4.83 64 

Non-fen habitats Phreatic well 0.007 0.063 0.162 0.356 2.35 156 

Non-fen habitats Piezometer 0.01 0.16 0.441 1.13 7.95 173 

PF1 good Phreatic well 0.013 0.116 0.548 0.8365 1.41 19 

PF1 good Piezometer 6.72 7.37 7.78 7.91 11.4 17 

PF1 poor Phreatic well 0.005 0.092 0.16 0.449 7.24 23 

PF1 poor Piezometer 0.09 0.225 0.345 0.9282 3.02 20 

PF2 good Phreatic well 0.03 0.1 0.214 0.354 2.15 13 

PF2 good Piezometer 0.015 0.0535 0.1815 0.5925 1.17 20 

PF2 poor Phreatic well 0.01 0.0255 0.0905 0.1775 0.597 30 

PF2 poor Piezometer 0.009 0.034 0.0945 0.40025 7.52 44 

PF3 good Phreatic well 0.13 0.116 0.548 0.8365 1.41 19 

PF3 good Piezometer 0.06 0.3045 1.75 6.3 24.65 44 

PF3 poor Phreatic well 0.005 0.092 0.16 0.449 7.24 23 

PF3 poor Piezometer 0.09 0.225 0.345 0.92825 3.02 20 

 

Table S.7 Statistical difference test (p-values) between nutrients in phreatic, piezometric and 

groundwater sampling points for PF1, PF2 and PF3 habitat types. 

 Piezometric Groundwater 

PF1 phreatic DRP 0.002 0.034 

PF2 phreatic DRP 0.684 0.029 

PF3 phreatic DRP 0.030 0.015 

PF1 phreatic Total-P 0.001 0.041 

PF2 phreatic Total-P 0.121 0.366 

PF3 phreatic Total-P 0.198 0.084 

PF1 phreatic TDN 0.000 0.072 

PF2 phreatic TDN 0.059 0.026 

PF3 phreatic TDN 0.035 0.029 

PF1 phreatic NH3 0.000 0.223 

PF2 phreatic NH3 0.427 0.190 

PF3 phreatic NH3 0.044 0.038 

 

Table S.7 Statistical difference (p-values) between seasonal (spring/ summer vs autumn/winter) in 

phreatic monitoring points. 

 DRP Total P TON NH3 

Ballymore 0.641 0.470 0.725 0.357 

Scragh Bog 0.441 0.607 0.684 0.742 

Pollardstown A 0.477 0.216 0.663 0.557 

Pollardstown D 0.384 0.285 0.153 0.441 

Tory Hill 0.533 0.634 0.097 0.389 



Table S.8 Statistical difference (p-values) between seasonal (spring/ summer vs autumn/winter) in 

piezometric monitoring points. 

 DRP Total P TON NH3 

Ballymore 0.585 0.667 0.364 0.284 

Scragh Bog 0.174 0.398 0.622 0.757 

Pollardstown A 0.195 0.403 0.217 0.523 

Pollardstown D 0.377 0.534 0.158 0.409 

Tory Hill 0.048 0.035 0.230 0.441 

 

  



Appendix B: Draft Condition Assessment criteria for Annex I fen habitats surveyed during Pilot Fen 

Survey 2019-2020 (Perrin et al., 2021). 

 

 

 

  



 

  



 

 



 



 



 





Vegetation surveys relevé data 

 



 

  



 



 

  



 

 



 



 

  



 



 

  



 



 

 



 



 



 

  



 



 

 

 


