
 

Supplementary Table S1. List of bird species associated with the National Park of Banc d’Arguin (PNBA) and their associated characteristics. 

 



 

 
 



 

 



 

 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 
a Status within the PNBA: R = Resident, B = Breeding, W = Wintering, NB = Non-breeding, T = Transient; 
b IUCN Status: LC = Least Concern, NT = Near Threatened, VU = Vulnerable, EN = Endangered, CR = Critically Endangered; 
c Biome(s): T = Terrestrial, F = Freshwater, M = Marine; 
d Consumption Use(s): Pets = Pets/display animals, Sport = Sport hunting/specimen collecting, Food = Food for humans, Medicine = Medicine for humans or animals, 
Handicrafts = Handicrafts/jewelry/decorations/other curios, Other = Other household goods, Fuels = Fuels/combustible. 
 

 

 

 

 

 

 

 

 



 

Supplementary Table S2. Annual guano production of the (a) seabird and (b) shorebird species associated with the National Park of Banc d’Arguin (PNBA) 
and associated monetary value of the subsequent nutrients input. 

Scientific name Guano production 
rate (g of wet 
mass/ind./day)a 

Number of 
individuals in the 
PNBAb 

Daily guano production 
(kg of wet mass) 

Presence in 
the PNBA 
(days/year)c 

Annual guano production 
(t of wet mass) 

Annual nutrients input 
value (€)d 

(a) Seabirds       

Ardenna gravis 80.00 5 – 85 0.400 – 6.800 119 0.048 – 0.809 20.56 – 349.46 

Ardenna grisea 80.00 1 – 36 0.080 – 2.880 91 0.007 – 0.262 3.14 – 113.18 

Bulweria bulwerii 46.00 1 – 8 0.046 – 0.368 93 0.004 – 0.034 1.85 – 14.78 

Calonectris borealis 80.00 1 – 2 037 0.080 – 162.960 62 0.005 – 10.104 2.14 – 4,363.24 
Calonectris diomedea 80.00 1 – 64 0.080 – 5.120 62 0.005 – 0.317 2.14 – 137.09 

Calonectris edwardsii 80.00 1 – 577 0.080 – 46.160 62 0.005 – 2.862 2.14 – 1,235.93 
Catharacta maccormicki 185.00 1 – 17 0.185 – 3.145 31 0.006 – 0.097 2.48 – 42.10 

Catharacta skua 185.00 1 – 202 0.185 – 37.370 242 0.045 – 9.044 19.33 – 3,905.48 
Chlidonias hybrida 46.00 2 0.092 30 0.003 1.19 

Chlidonias leucopterus 46.00 NA NA 91 NA NA 
Chlidonias niger 46.00 1 – 80,000 0.046 – 3,680.000 184 0.008 – 677.120 3.66 – 292,416.63 
Gelochelidon nilotica 80.00 443 35.440 129 4.572 1,974.33 

Hydrobates castro 46.00 1 – 537 0.046 – 24.702 150 0.007 – 3.705 2.98 – 1,600.15 
Hydrobates leucorhous 46.00 28 – 120 1 288 – 5,520 93 0.120 – 0.513 51.73 – 221.70 

Hydrobates pelagicus 46.00 1 – 4,279 0.046 – 196.834 213 0.010 – 41.926 4.23 – 18,105.73 

Hydrocoloeus minutus 46.00 3 0.138 212 0.029 12.63 
Hydroprogne caspia 80.00 4 573 365.480 365 133.532 57,666.09 

Larus audouinii 80.00 18 1.440 243 0.350 151.11 
Larus cirrocephalus 80.00 33 2.640 365 0.964 416.13 

Larus fuscus 80.00 6,240 499.200 242 120.806 52,170.66 
Larus genei 80.00 5,176 414.080 365 151.139 65,269.99 

Larus marinus 185.00 1 – 2 0.185 – 0.370 154 0.028 – 0.057 12.30 – 24.61 
Larus melanocephalus 80.00 2 0.160 242 0.039 16.72 
Larus michahellis 185.00 1 – 16 0.185 – 2.960 NA NA NA 

Larus ridibundus 80.00 96 7.680 214 1.644 709.76 
Microcarbo africanus 80.00 2,938 235.040 365 85.790 37,048.54 

Morus bassanus 185.00 310 57.350 212 12.158 5,250.56 



 

Scientific name Guano production 
rate (g of wet 
mass/ind./day)a 

Number of 
individuals in the 
PNBAb 

Daily guano production 
(kg of wet mass) 

Presence in 
the PNBA 
(days/year)c 

Annual guano production 
(t of wet mass) 

Annual nutrients input 
value (€)d 

Oceanites oceanicus 46.00 1 – 1,147 0.046 – 52.762 90 0.004 – 4.749 1.79 – 2,050.69 
Onychoprion anaethetus 46.00 2 – 171 0.092 – 7.866 214 0.020 – 1.683 8.50 – 726.95 

Onychoprion fuscatus 46.00 NA NA 153 NA NA 
Pelagodroma marina 46.00 1 – 5 0.046 – 0.230 120 0.006 – 0.028 2.38 – 11.92 

Pelecanus onocrotalus NA 7,959 NA 365 NA NA 
Phalacrocorax carbo 185.00 14504 2 683.240 365 979.383 422,949.78 
Puffinus lherminieri 46.00 NA NA NA NA NA 

Puffinus puffinus 80.00 1 – 31 0.080 – 2.480 31 0.002 – 0.077 1.07 – 33.20 
Rissa tridactyla 80.00 1 – 9 0.080 – 0.720 90 0.007 – 0.065 3.11 – 27.98 

Stercorarius longicaudus 80.00 3 – 248 0.240 – 19.840 183 0.044 – 3.631 18.97 – 1,567.94 
Stercorarius parasiticus 80.00 1 – 34 0.080 – 2.720 273 0.022 – 0.743 9.43 – 320.68 

Stercorarius pomarinus 80.00 1 – 2,134 0.080 – 170.720 273 0.022 – 46.607 9.43 – 20,127.20 
Sterna dougallii 80.00 2 0.160 243 0.039 16.79 

Sterna hirundo 46.00 941 43.286 365 15.799 6,823.02 

Sterna paradisaea 46.00 2 – 15 0.092 – 0.690 129 0.012 – 0.089 5.13 – 38.44 
Sternula albifrons 46.00 249 11.454 365 4.181 1,805.45 

Sula leucogaster 185.00 1 – 4 0.185 – 0.740 122 0.023 – 0.090 9.75 – 38.99 
Thalasseus bengalensis 80.00 4 0.320 89 0.028 12.30 
Thalasseus sandvicensis 80.00 1,244 99.520 273 27.169 11,733.01 

Thalasseus maximus 80.00 914 73.120 365 26.689 11,525.65 
Xema sabini 46.00 1 – 200 0.046 – 9.200 160 0.007 – 1.472 3.18 – 635.69 

Total     1,564.779 
– 2,370.395 

675,755.15 
– 1,023,663.48 

(b) Shorebirds       

Actitis hypoleucos 6.65 – 510.37 1 – 20 0.007 – 10.207 212 0.001 – 2.164 0.61 – 934.52 
Arenaria interpres 6.65 – 510.37 7,100 – 8,238 47.215 – 4,204.428 242 11.426 – 1,017.472 4,934.37 – 439,398.64 

Burhinus oedicnemus 6.65 – 510.37 1 – 17 0.007 – 8.676 242 0.002 – 2.100 0.69 – 906.75 
Calidris alba 6.65 – 510.37 41,125 273.481 – 20,988.966 249 68.097 – 5,226.253 29,407.85 – 2,256,975.35 

Calidris alpina 6.65 – 510.37 850,650 – 1,023,500 5,656.823 – 522,363.695 249 1,408.549 – 130,068.560 608,286.70 – 56,170,559.86 
Calidris canutus 6.65 – 510.37 200,867 – 304,000 1,335.766 – 155,152.480 242 323.255 – 37,546.900 139,598.91 – 16,214,759.00 
Calidris ferruginea 6.65 – 510.37 45,174 – 249,000 300.407 – 127,082.130 249 74.801 – 31,643.450 32,303.23 – 13,665,334.05 



 

Scientific name Guano production 
rate (g of wet 
mass/ind./day)a 

Number of 
individuals in the 
PNBAb 

Daily guano production 
(kg of wet mass) 

Presence in 
the PNBA 
(days/year)c 

Annual guano production 
(t of wet mass) 
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Calidris minuta 6.65 – 510.37 14,050 – 65,400 93.433 – 33,378.198 249 23.265 – 8,311.171 10,046.94 – 3,589,208.22 
Calidris pugnax 6.65 – 510.37 1 0.007 – 0.510 149 0.001 – 0.076 0.43 – 32.84 

Charadrius alexandrinus 6.65 – 510.37 2,600 – 9,792 17.290 – 4,997.543 365 6.311 – 1,824.103 2,725.36 – 787,745.31 
Charadrius dubius 6.65 – 510.37 1 – 2 0.007 – 1.021 183 0.001 – 0.187 0.53 – 80.67 

Charadrius hiaticula 6.65 – 510.37 58,100 – 77,091 386.365 – 39,344.934 212 81.909 – 8 341.126 35,372.85 – 3,602,144.24 
Cursorius cursor 6.65 – 510.37 1 – 31 0.007 – 15.821 365 0.002 – 5.775 1.05 – 2,493.88 
Glareola pratincola 6.65 – 510.37 NA NA 76 NA NA 

Haematopus ostralegus 6.65 – 510.37 5,000 – 7,198 33.250 – 3,673.643 204 6.783 – 749.423 2,929.26 – 323,641.03 
Himantopus himantopus 6.65 – 510.37 1 – 40 0.007 – 20.415 365 0.002 – 7.451 1.05 – 3,217.91 

Limosa lapponica 6.65 – 510.37 251,246 – 402,600 1,670.786 – 205,474.962 242 404.330 – 49,724.941 174,611.40 – 21,473,888.56 
Limosa limosa 6.65 – 510.37 1 – 50 0.007 – 25.519 202 0.001 – 5.155 0.58 – 2,226.09 

Numenius arquata 6.65 – 510.37 5,731 – 10,200 38.111 – 5,205.774 219 8.346 – 1,140.065 3,604.40 – 492,340.82 
Numenius phaeopus 6.65 – 510.37 6,774 – 27,992 45.047 – 14,286.277 242 10.901 – 3,457.279 4,707.81 – 1,493,037.97 

Phalaropus fulicarius 6.65 – 510.37 1 – 2,649 0.007 – 1,351.970 92 0.001 – 124.381 0.26 – 53,714.48 

Pluvialis squatarola 6.65 – 510.37 29,531 196.381 – 15,071.736 212 41.633 – 3,195.208 17,979.27 – 1,379,861.74 
Recurvirostra avosetta 6.65 – 510.37 15 – 1,000 0.100 – 510.370 105 0.010 – 53.589 4.52 – 23,142.53 

Tringa erythropus 6.65 – 510.37 1 – 5 0.007 – 2.552 242 0.002 – 0.618 0.69 – 266.69 
Tringa glareola 6.65 – 510.37 1 0.007 – 0.510 122 0.001 – 0.062 0.35 – 26.89 
Tringa nebularia 6.65 – 510.37 4,000 – 7,261 26.600 – 3,705.797 242 6.437 – 896.803 2,779.93 – 387,287.39 

Tringa ochropus 6.65 – 510.37 NA NA 91 NA NA 
Tringa stagnatilis 6.65 – 510.37 2 – 5 0.013 – 2.552 152 0.002 – 0.388 0.87 – 167.51 

Tringa totanus 6.65 – 510.37 58,890 – 193,000 391.619 – 98,501.410 242 94.772 – 23,837.341 40,927.48 – 10,294,238.68 
Vanellus vanellus 6.65 – 510.37 1 – 50 0.007 – 25.519 120 0.001 – 3.062 0.34 – 1,322.43 

Total     2,570.844 
– 307,185.102 

1,110,227.74 
– 132,658,954.42 

a sources: [53] for seabird species; [54,55] for shorebird species. 
b sources: [39, 50, or 58 when data were not available for a species]. 
c sources: [50,58]. 
d considering the average price per ton of fertilizer in Mauritania in 2017 at €431.86. 



 

 
Supplementary Figure S1. Linear regression between the Gross Domestic Product at Purchasing Power Parity (GDP PPP) per capita and the average price 
of 1 ton of fertilizer in African countries in 2017. Grey shades indicate the standard error around the regression line. Sources: [59,60]. 


