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Tableau I Débits moyens (m3/s) du fleuve Saint-Laurent et 
de ses principaux tributaires à l�’exutoire au cours des 2 
campagnes d�’échantillonnage du Lampsilis du 23 au 30 
mai et du 8 au 15 août 2006. 

  Mai Août 
Fleuve Saint-Laurent   

Beauharnois 6203 6771 
LaSalle 7909 7668 
Sorel 9892 8920 

Trois-Rivières 11447 9505 
Rivières tributaires   

des Outaouais 2347 1399 
l'Assomption 178 45 

Richelieu 810 387 
Yamaska 182 23 

Saint-François 338 138 
Maskinongé 67 11 

Source: Olivier Champoux (Environnement Canada) 
 

Tableau II Caractéristiques physiques et chimiques (moyenne (écart type, nombre de relevés) de 
la masse d'eau des Grands Lacs (Cornwall) et de celle de la rivière des Outaouais (Carillon) de 
mai 1995 à mai 1996. 
 Grands Lacs Rivière des Outaouais 
  (Cornwall) (Carillon) 
Conductivité (uS/cm) 295 (16, 30) 95 (21, 32) 
Matières en suspension (mg/L) 0.78 (0.44, 30) 8,2 (11.4, 32) 
Coefficient d'extinction lumineuse (K, m-1) 0.31 (0.04, 2) 1.32 (0.03, 2) 
Phosphore total (mg P/L) 0.008 (0.003, 13) 0.031 (0.019, 14) 

Source: Adapté de Hudon 2000 
 

Tableau III Valeurs moyennes des variables physiques et des concentrations en ions majeurs dans les 
principales masses d'eau du Saint-Laurent entre 1985 et 1990. ( ): nombre de relevés. 
    Mélange  
   Mélange Grands Lacs -  
 Grands Rivière des Grands Lacs - des Outaouais - Eaux de 
  Lacs Outaouais rive sud rive nord Québec 
Variables physiques     
Conductivité  
(uS/cm) 

305 (220) 80 (127) 272 (41) 171 (126) 244 (189) 

Couleur apparente  
(unité Pt-Co) 

13 (146) 62 (91) 56 (26) 86 (85) 48 (137) 

Turbidité (UTN) 1,4 (154) 4,2 (92) 6,4 (29) 8,6 (92) 6,0 (153) 
MES (mg/L) 2,5 (154) 6.0 (92) 15.0 (29) 14,3 (91) 12,2 (153) 
Ions majeurs      
Dureté  
(mg/L de CaCO3) 

123,4 (153) 29,2 (92) 104,8 (29) 61,5 (92) 95,4 (153) 

Calcium (mg/L) 36,3 (153) 8,3 (92) 31,0 (29) 17.7 (92) 27.9 (153) 
Magnésium  
(mg/L) 

7,9 (154) 2,1 (92) 7,1 (29) 4.2 (92) 6.3 (153) 

Sodium (mg/L) 10,8 (154) 3,0 (92) 10,7 (29) 7.2 (92) 9.6 (153) 
potassium (mg/L) 1,38 (154) 0,81 (92) 1.5 (29) 1.17 (92) 1.32 (153) 
Chlorures (mg/L) 22.2 (154) 4,3 (92) 19.9 (29) 11.9 (92) 18.2 (153) 
Sulfates (mg/L) 27,7 (154) 10,5 (92) 26.4 (29) 16.7 (92) 23.5 (153) 
Source: Adapté de CSL 1996 
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 May 2006 Fluvial Section Zone (N=33) Fluvial Estuary Zone (N=10) Estuarine Transition Zone (N=7) 
  Mean ± SD Range Mean ± SD Range Mean ± SD Range 
pH 7.9 ± 0.2 7.5 - 8.1 7.8 ± 0.1 7.6 - 7.9 7.8 ± 0.1 7.7 - 7.8 
Dissolved oxygen (mg/L) 10.2 ± 0.3 9.6 - 10.8 10.0 ± 0.2 9.6 - 10.2 10.1 ± 0.2 9.9 - 10.3 
Turbidity (NTU) 7.3 ± 5.4 0 - 18.7 10.3 ± 2.2 6.6 - 14.2 47.5 ± 35.6 10.3 - 101.2 
Chlorophyll a (Chla, µg/L) 3.0 ± 0.7 1.4 - 4.3 3.4 ± 0.7 2.8 - 4.9 5.5 ± 5.3 0.9 - 22.3 
Dissolved organic carbon (DOC, mg/L) 4.6 ± 1.6 2.4 - 9.6 5.7 ± 1.7 4.1 - 9.6 7.2 ± 9.8 3.0 �– 39.6 
Total nitrogen (TN, mg/L) 3.4 ± 0.6 2.2 - 4.5 2.5 ± 1 1.1 - 4.2 2.8 ± 1.2 1.0 �– 5.2 
Total phosphorus (TP, µg/L) 36.4 ± 19.2 8.4 - 83.7 51.7 ± 16.8 20.4 - 72.6 157± 141 28.4 �– 475 
PAR extinction coefficient (kdPAR, m-1) 1.8 ± 0.8 0.5 - 3.3 2.3 ± 0.3 1.9 - 2.7 4.6 ± 2.5 1.5 - 10.2 
Temperature (°C) 12.8 ± 0.7 11.6 - 14.2 13.3 ± 0.3 12.8 - 13.8 12.3 ± 1.9 7.7 - 13.8 
Conductivity (µS/cm) 189 ± 43.1 99.0 - 232 160± 49.4 23.5 - 192 3695 ± 6339 176.6 �– 18710 
Total dissolved solids (TDS, mg/L) 94.0 ± 21.9 49.0 - 119 78.6 ± 24.0 12.0 - 91.0 653 ± 761 85.0 �– 1705 
Chromophoric dissolved organic matter 
absorbance (aCDOM, m-1) 8.1 ± 5.5 1.6 - 24.2 12.1 ± 3.5 8.9 - 21.0 7.8 ± 2.6 4.7 - 11.3 

Latitude (decimals) 45.86 ± 0.40 45.11 - 46.27 46.62 ± 0.19 46.36 - 46.90  47.19 ± 0.18 46.97 - 47.46 
Longitude (decimals) -73.29 ± 0.55 -74.48 - -72.71 -71.74 ± 0.59 -72.50 - -70.89 -70.51 ± 0.22  -70.76 - -70.25 
 August 2006 Fluvial section zone (N=29) Fluvial estuary zone (N=10) Estuarine transition zone (N=7) 
  Mean ± SD  Range Mean ± SD  Range Mean ± SD Range 
pH 8.3 ± 0.3 7.7 - 8 .8 8.2 ± 0.2 7.7 - 8.4 7.9 ± 0.2 7.7 - 8.3 
Dissolved oxygen (mg/L)* - - - - - - 
Turbidity (NTU) 7.8 ± 18.2 0.0 - 98.2 7.7 ± 2.8 2.5 - 12.5 44.0 ± 42.1 1.8 �– 120.1 
Chlorophyll a (Chla, µg/L) 2.7 ± 1.6 0.9 - 7.0 2.9 ± 1.2 1.8 - 6.0 9.7 ± 13.4 0.6 - 54.8 
Dissolved organic carbon (DOC, mg/L) 3.7 ± 1.8 2.1 - 10.5 4.3 ± 1.2 3.3 - 7.4 3.7 ± 0.8 2.0 - 5.4 
Total nitrogen (TN, mg/L) 2.7 ± 1.1 0.5 - 5.2 2.6 ± 0.7 1.5 - 3.7 2.3 ± 0.9 0.9 - 3.6 
Total phosphorus (TP, µg/L) 15.3 ± 8.9 4.5 - 44.7 19.8 ± 5.0 12.2 - 28.5 62.6 ± 49.4 17.5 - 150.6 
PAR extinction coefficient ( kdPAR, m-1) 1.6 ± 1.0 0.4 - 4.9 1.9 ± 0.3 1.7 - 2.6 4.5 ± 3.8 0.9 - 14.5 
Temperature (°C) 23.4 ± 0.8 20.3 - 24.6 22.5 ± 0.6 21.1 - 23.2 20.5 ± 3.5 12.2 - 23.2 
Conductivity (µS/cm) 241 ± 53 91 - 298 206 ± 61 37 - 248 5242 ± 8173 218 - 23 700 
Total dissolved solids (TDS, mg/L) 100.2 ± 21.4 36.0 - 119.0 87.3 ± 25.9 16.0 - 106.0 771.8 ± 754.9 93.0 - 1705 
Chromophoric dissolved organic matter 
absorbance (aCDOM, m-1) 5.5 ± 6.2 0.8 - 31.4 7.8 ± 5.8 4.1 - 24.1 5.0 ± 1.7 2.4 - 6.7 

Latitude (decimals) 45.86 ± 0.40 45.11 - 46.27 46.62 ± 0.19 46.36 - 46.90  47.19 ± 0.18 46.97 - 47.46 
Longitude (decimals) -73.29 ± 0.55 -74.48 - -72.71 -71.74 ± 0.59 -72.50 - -70.89 -70.51 ± 0.22  -70.76 - -70.25 

Table II Water characteristics in the three biogeographical zones of the SLR at spring (May) and summer (August) hydroperiods. SD = standard deviation. * Dissolved 
oxygen data is not available in August due to damage in the YSI sensor. 
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Table III Mean abundance (ind/m3) ± standard deviation (SD) of crustacean groups and species in the biogeographical zones of the SLR. FSZ: Fluvial Section Zone, 
FEZ: Fluvial Estuary Zone, ETZ: Estuarine Transition Zone. 

    May August 
    FSZ (N=33) FEZ (N=10) ETZ (N=7) FSZ (N=29) FEZ (N=10) ETZ (N=7) 
Group Family Genus Species mean ± SD mean ± SD mean ± SD mean ± SD mean ± SD mean ± SD 
Cladocerans Bosminidae Bosmina coregoni 4.9 ± 11.5 4.0 ± 7.7 0.3 ± 0.9 3.9 ± 7.1 0.6 ± 1.8  
 Bosminidae Bosmina sp. 52.6 ± 75.2 59.1 ± 48.8 18.8 ± 34.9 75.7 ± 219 24.9 ± 28.3 26.9 ± 63.2 
 Chydoridae Acroperus  sp. 0.1 ± 0.8   4.8 ± 17.4   
 Chydoridae Alona  guttata  0.04 ± 0.1     
 Chydoridae Alona  sp. 1.4 ± 2.3 0.4 ± 0.9  5.9 ± 13.2 5.5 ± 10.4  
 Chydoridae Alonella  sp. 0.1 ± 0.4   4.1 ± 13.3 0.2 ± 0.4  
 Chydoridae Camptocercus  sp. 0.03 ± 0.2   5.7 ± 16.8 6.1 ± 14.2  
 Chydoridae Chydorus  brevilabris 0.2 ± 1.0      
 Chydoridae Chydorus  sp. 16.2 ± 20.0 5.4 ± 7.1 0.3 ± 0.9 12.7 ± 62.0 1.8 ± 2.2  
 Chydoridae Eurycercus sp.  0.04 ± 0.1 0.3 ± 0.9 0.8 ± 1.6 0.2 ± 0.6  
 Chydoridae Leydigia  quadrangularis 0.3 ± 1.2 0.2 ± 0.6     
 Chydoridae Leydigia  sp.    1.0 ± 3.9 0.1 ± 0.2  
 Chydoridae Pleuroxus denticulatus 0.05 ± 0.3 0.6 ± 2.0     
 Chydoridae Pleuroxus sp.  0.4 ± 1.2  2.0 ± 9.6 0.04 ± 0.1  
 Chydoridae - - 1.4 ± 2.6   3.6 ± 11.0 0.6 ± 1.8  
 Daphniidae Ceriodaphnia  sp. 0.03 ± 0.1   11.2 ± 17.8 3.7 ± 7.9  
 Daphniidae Daphnia  ambigua 0.3 ± 0.9 0.4 ± 1.2   0.2 ± 0.6  
 Daphniidae Daphnia  catawba 0.3 ± 1.1 0.4 ± 1.2  0.03 ± 0.1   
 Daphniidae Daphnia  longiremis 0.4 ± 1.2 0.2 ± 0.7     
 Daphniidae Daphnia  parvula 0.1 ± 0.3      
 Daphniidae Daphnia  pulex 0.03 ± 0.1      
 Daphniidae Daphnia  pulicaria 0.4 ± 1.1 0.04 ± 0.1   0.3 ± 0.7  
 Daphniidae Daphnia  retrocurva 0.5 ± 2.2   0.1 ± 0.5   
 Daphniidae Daphnia  sp. 1.8 ± 3.8 0.8 ± 1.8 4.1 ± 11.0 6.4 ± 17.2 0.2 ± 0.5  
 Daphniidae Scapholeberis kingi 0.2 ± 1.1      
 Daphniidae Scapholeberis sp.    0.1 ± 0.4   
 Daphniidae - -    0.1 ± 0.4   
 Holopediidae Holopedium sp.  0.2 ± 0.6     
 Ilyocryptidae Ilyocryptus spinifer    0.1 ± 0.4 1.2 ± 2.2  
 Polyphemidae Polyphemus  sp.    0.4 ± 2.1   
 Sididae Diaphanosoma  brachyurum 0.5 ± 2.7      
 Sididae Diaphanosoma  sp. 0.2 ± 1.3   8.6 ± 33.2 0.7 ± 1.5  
 Sididae Sida sp.    2.4 ± 4.9 3.0 ± 2.9  
Total 7 17 at least* 23 81.9 ± 94.6 72.2 ± 52.4 23.9 ± 33.9 149 ± 321 49.1 ± 50.4  31.6 ± 68.7 
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Calanoids  Copepodites  7.8 ± 9.0 16.9 ± 13.2 449 ± 682 84.2 ± 209 172 ± 151 1249 ± 1872 

 Acartiidae Acartia  longiremis   344 ± 900   23.4 ± 29.9 

 Diaptomidae Leptodiaptomus minutus 0.2 ± 0.9      

 Diaptomidae Leptodiaptomus  sicilis 0.2 ± 0.9 0.4 ± 0.8  0.1 ± 0.4   

 Diaptomidae Skistodiaptomus  oregonensis 0.1 ± 0.6   0.7 ± 1.3 0.5 ± 1.5  

 Diaptomidae Skistodiaptomus  reighardi 0.05 ± 0.3   0.4 ± 1.0   

 Temoridae Epischura lacustris 0.4 ± 1.2      

 Temoridae Eurytemora affinis 0.003 ± 0.02  153 ± 181 4.0 ± 7.3 16.2 ± 15.8 709 ± 1601 

 Temoridae Eurytemora herdmani   0.7 ± 1.8   1.5 ± 4.1 
Total 3 5 8 8.7 ± 9.3 17.3 ± 12.9 947 ± 1507 89.4 ± 210 188 ± 159 1990 ± 3408 
Cyclopoids  Copepodites  230 ± 239 315 ± 211 141 ± 137 33.7 ± 39.5 10.9 ± 5.3 0.8 ± 1.7 

 Cyclopidae Acanthocyclops  carolinianus 0.2 ± 1.2      

 Cyclopidae Acanthocyclops  robustus 0.2 ± 0.6 0.4 ± 1.0  1.2 ± 4.2 1.2 ± 2.5  

 Cyclopidae Acanthocyclops  venustoides 0.5 ± 1.8 0.04 ± 0.1  0.02 ± 0.1   

 Cyclopidae Diacyclops  nanus 0.04 ± 0.2      

 Cyclopidae Diacyclops  thomasi 12.1 ± 13.5 14.4 ± 13.2 10.1 ± 11.2 0.1 ± 0.3   

 Cyclopidae Eucyclops  elegans 0.3 ± 1.6   0.2 ± 1.0 0.3 ± 0.6  

 Cyclopidae Eucyclops  pectinifer 1.3 ± 2.6 0.04 ± 0.1  29.6 ± 144 2.3 ± 4.9  

 Cyclopidae Eucyclops  prionophorus 0.5 ± 1.2 0.2 ± 0.5  1.2 ± 2.4 0.04 ± 0.1  

 Cyclopidae Halicyclops  fosteri     29.8 ± 94.2 507 ± 780 

 Cyclopidae Macrocyclops  albidus    0.05 ± 0.2 0.2 ± 0.6  

 Cyclopidae Mesocyclops  americanus 0.04 ± 0.2   0.4 ± 1.7 0.4 ± 0.8  

 Cyclopidae Mesocyclops  edax 0.2 ± 0.9 0.04 ± 0.1  3.4 ± 16.9   

 Cyclopidae Microcyclops  rubellus 0.5 ± 1.6 0.6 ± 1.2  1.7 ± 6.1 0.3 ± 0.7  

 Cyclopidae Orthocyclops modestus 0.04 ± 0.2      

 Cyclopidae Paracyclops  chiltoni 0.1 ± 0.4   1.1 ± 4.4 0.2 ± 0.6  

 Cyclopidae Paracyclops  poppei 0.04 ± 0.2      

 Cyclopidae Tropocyclops prasinus 2.3 ± 6.0 2.9 ± 3.7  2.5 ± 5.6 0.4 ± 0.7  
Total 1 10 17 248 ± 253 333 ± 222  151 ± 136 73.9 ± 156 46.0 ± 89.6 514 ± 781 

 
 
 
 
 
 
 45



Harpacticoids  Copepodites  1.0 ± 2.7 0.1 ± 0.2 107 ± 169 0.7 ± 1.3   

 Ameiridae Nitokra  hibernica 1.5 ± 3.6 1.7 ± 2.8  3.4 ± 4.1 1.3 ± 1.9 0.1 ± 0.3 

 Ameiridae Nitokra  sp. 0.2 ± 1.0   0.1 ± 0.4   
 Canthocamptidae Attheyella americana 0.1 ± 0.7   0.005 ± 0.03   

 Canthocamptidae Bryocamptus  hiemalis 0.05 ± 0.3      
 Canthocamptidae Bryocamptus  hutchinsoni    0.03 ± 0.1   

 Canthocamptidae Bryocamptus  minutus 0.3 ± 1.7      

 Canthocamptidae Bryocamptus  nivalis  0.7 ± 1.9     

 Canthocamptidae Bryocamptus  zschokkei 0.2 ± 0.7      

 Canthocamptidae Canthocamptus robertcokeri 0.3 ± 1.7      

 Canthocamptidae Canthocamptus sp.    0.03 ± 0.2   

 Canthocamptidae Canthocamptus staphylinoides 1.5 ± 4.1      

 Canthocamptidae Canthocamptus vagus 0.2 ± 0.7      

 Canthocamptidae Elaphoidella  bidens 0.1 ± 0.4 0.3 ± 1.0 0.4 ± 1.1 0.2 ± 0.5 0.1 ± 0.2  

 Canthocamptidae Heteropsyllus nunni 0.1 ± 0.8   0.2 ± 0.8 0.1 ± 0.2  

 Canthocamptidae Mesochra  alaskana 0.7 ± 2.4 0.3 ± 0.9  0.5 ± 2.3 2.5 ± 6.7  

 Diosaccidae Schizopera borutzkyi 0.1 ± 0.4 2.7 ± 3.2 5.6 ± 13.7 1.1 ± 1.6 1.3 ± 2.9  

 Ectinosomatidae Halectinosoma curticorne  0.2 ± 0.7 343 ± 479   391 ± 847 

 Ectinosomatidae Microstella norvegica   2.6 ± 6.9    

 Laophontidae Onychocamptus  mohammed 0.6 ± 1.6 0.4 ± 1.4 0.4 ± 1.1 9.9 ± 39.9 2.4 ± 3.4  

 Tachidiidae Microarthridion  falax   0.2 ± 0.5    

 Tachidiidae Microarthridion  littorale   2.1 ± 3.9   14.1 ± 30.2 
Total 6 12 at least 19 6.9 ± 8.0 6.6 ± 4.8 462 ± 641 16.1 ± 39.2  7.6 ± 11.0 410 ± 889 
Amphipods  Juveniles  0.7 ± 0.7 0.6 ± 0.6 0.5 ± 0.9 0.2 ± 0.6 0.2 ± 0.2 5.3 ± 11.7 

 Gammaridae Echinogammarus ischnus 0.04 ± 0.1 0.4 ± 0.5 0.5 ± 1.4 0.02 ± 0.1 0.1 ± 0.1 0.1 ± 0.2 

 Gammaridae Gammarus sp. 0.01 ± 0.04 0.008 ± 0.03  0.7 ± 3.3 0.1 ± 0.2 2.4 ± 5.0 

 Hyalellidae Hyalella azteca 0.02 ± 0.1  0.1 ± 0.4    
Total 2 3 at least 3 0.8 ± 1.5 1.6 ± 1.2 1.6 ± 2.6 0.9 ± 3.4 0.4 ± 0.4 7.6 ± 17.2 
Mysids Mysidae Mysis stenolepis   0.2 ± 0.4   0.06 ± 0.1 

 Mysidae Mysis sp.     0.009 ± 0.03  

 Mysidae Neomysis americana   0.1 ± 0.1    

 Mysidae Neomysis  sp.      5.3 ± 9.3 
Total 1 2 at least 2     0.2 ± 0.6   0.009 ± 0.03 5.4 ± 9.5 
Total 20 49 at least 72 347 431 1584 331 292 2960 

*at least: Taxa which were not identified to species level were not counted in the total number of species when at least one other known species of the same genus was 
present.  
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Table IV Abundance (mean ± SD; ind/m3) and species richness (nb. species) of 6 major crustacean groups 
in each biogeographical zone of the SLR in May and August, and means over the two hydroperiods.  
  Abundance  Species richness 
  May   May   
 FSZ FEZ ETZ FSZ FEZ ETZ 
  N=33 N=10 N=7 N=33 N=10 N=7 
Cladocerans 82.0 ± 94.6 72.2 ± 52.4 19.1 ± 35.3 at least* 18 at least 11 at least 4 
Calanoids 8.2 ± 9.2 17.1 ± 12.9 943 ± 1508 6 1 3 
Cyclopoids 251 ± 253 334 ± 223 147 ± 141 15 8 1 
Harpacticoids 8.4 ± 11.3 6.9 ± 4.3 462 ± 641 at least 13 7 7 
Amphipods 0.8 ± 1.5 1.6 ± 1.2 1.6 ± 2.6 3 2 2 
Mysids - - 0.2 ± 0.6 - - 2 
Total 351 ± 350 432 ± 278 1573 ± 1308 55 29 19 
  August August 
 FSZ FEZ ETZ FSZ FEZ ETZ 
  N=29 N=10 N=7 N=29 N=10 N=7 
Cladocerans 161 ± 342 60.5 ± 62.9 31.6 ± 68.7 at least 17 at least 14 1 
Calanoids 88.9 ± 215 188 ± 159 1990 ± 3408 4 2 3 
Cyclopoids 74.8 ± 156 46.7 ± 90.9 514 ± 781 12 10 1 
Harpacticoids 19.1 ± 47.7 8.9 ± 12.4 410 ± 889 at least 9 6 3 
Amphipods 1.0 ± 3.5 0.3 ± 0.3 7.6 ± 17.2 2 2 2 
Mysids - 0.009 ± 0.03 5.4 ± 9.5 - 1 2 
Total 344 ± 594 304 ± 250  2960 ± 5003 44 35 12 
  May and August May and August 
 FSZ FEZ ETZ FSZ FEZ ETZ 
  N=62 N=20 N=14 N=62 N=20 N=14 
Cladocerans 119 ± 245 66.4 ± 56.7 25.3 ± 52.9 at least 22 at least 17 at least 4 
Calanoids 45.9 ± 151 103 ± 140 1467 ± 2590 6 3 3 
Cyclopoids 169 ± 229 190 ± 222 331 ± 572 16 13 2 
Harpacticoids 13.4 ± 33.8 7.9 ± 9.1 436 ± 745 at least 14 8 8 
Amphipods 0.9 ± 2.6 1.0 ± 1.1 4.6 ± 12.2 3 2 3 
Mysids - 0.004 ± 0.02 2.8 ± 7.0 - 1 at least 2 
Total 348 ± 476 368 ± 266 2266 ± 3586 61 44 22 

*at least: Taxa which were not identified to species level in Table II were not counted in the total number 
of species when at least one other known species of the same genus was present within one biogeographical 
zone for each hydroperiod and over the two hydroperiods. 



bd!

!

!

6L($+!F-'!.!)-)./!-F!bb!(0&7$&(QV!\-)./!(0&7$&(!'$72#&((!^.(!2$92&'!$#!,.L!)2.#!$#!>494()!$#!)2&!;Gg!

.#+!)2&!1\gC!^2&'&.(!$)!^.(!(/$92)/L!/-^&'!$#!,.L!)2.#!$#!>494()!$#!)2&!;1gV!!

! f00-($)&! )-! (0&7$&(! '$72#&((C! .84#+.#7&! -F! 7'4().7&.#(! -%&'! )2&! )^-! 2L+'-0&'$-+(! ^.(!

'&/.)$%&/L! /-^! $#! )2&!;Gg!.#+! )2&!;1g!PZbdHZXd! $#+i6
Z
Q!84)!%&'L!2$92! $#! )2&!1\g!P??XX! $#+i6

Z
Q!

P\.8/&! _hC! 0bcQV!>84#+.#7&!-F! S--0/.#])-#! '&6.$#&+! )2&! (.6&! F'-6!,.L! )-!>494()! $#! )2&!;Gg!

PZWA!o!ZW@!.#+!Zbb!o!Web!$#+i6
Z
QC!+&7/$#&+!(/$92)/L!F'-6!,.L!)-!>494()!$#!)2&!;1g!PbZ?!o!?cd!.#+!

Z@b!o!?W@!$#+i6
Z
QC!.#+!$#7'&.(&+!($9#$F$7.#)/L!$#!)2&!1\g!PAWcZ!o!AZ@d!.#+!?eX@!o!W@@Z!$#+i6

Z
Q!

&(0&7$.//L! $#!>494()V!\2$(! $(!6.$#/L!+4&! )-! )2&! /.'9&! $#7'&.(&!-F!7./.#-$+(!.#+!7L7/-0-$+(! $#! )2$(!

.'&.!+4'$#9!)2&!(466&'!2L+'-0&'$-+V!_#!)2&!;GgC!7/.+-7&'.#(!P0!l!@V@XC!,.##Ñ`2$)#&LÑ`$/7-T-#!

0.$'&+! )&()Q! .#+! 7./.#-$+(! P0! ~! @V@@AQ! ^&'&! 6-'&! .84#+.#)! $#! >494()! )2.#! $#! ,.LC! ^2$/&! )2&!

-00-($)&!^.(!)'4&!F-'!)2&!7L7/-0-$+(!P0!~!@V@@AQV!_#!)2&!;1gC!7./.#-$+(!.84#+.#7&!^.(!()$//!/-^&'!P0!

~!@V@AQ!.#+!)2.)!-F!)2&!7L7/-0-$+(!2$92&'!P0!~!@V@AQ!$#!>494()!)2.#!$#!,.LV!3-664#$)L!()'47)4'&!

+$FF&'&+!9'&.)/L!8&)^&&#!)2&!F/4%$./!.#+!&()4.'$#&!S-#&(C!.#+!8&)^&&#!2L+'-0&'$-+(!P\.8/&!_hC!0bcQV!

_#!)2&!F/4%$./!S-#&(!P;Gg!.#+!;1gQC!)2&!7L7/-0-$+!7-0&0-+(!^&'&!+-6$#.#)!$#!,.L!P?WA!o!?WZ!.#+!

ZZb!o!??Z!$#+i6
Z
D!c?HccuQ!^2&'&.(! $#!>494()! )2&!7/.+-7&'.#(!+-6$#.)&+! $#! )2&!;Gg!PAXA!o!Zb?!

$#+i6
Z
D!bcuQC!.#+!(-!+$+!)2&!7./.#-$+(!$#!)2&!;1g!PAdd!o!AWe!$#+i6

Z
D!X?uQV!_#!)2&!1\gC!&4'L2./$#&!

7./.#-$+(! +-6$#.)&+! )2&! 7-664#$)L! $#!,.L! .#+!>494()! PebZ! o! AW@dp! Aee@! o! Zb@d! $#+i6
Z
D! X@H

XcuQV! _#!>494()C! )2&!.84#+.#7&!-F!&4'L2./$#&! (0&7$&(!-F!7L7/-0-$+(!./(-!9'&.)/L! $#7'&.(&+! $#! )2&!

1\g! 7-60.'&+! )-!,.LC! ^2&'&.(! )2&! .84#+.#7&! -F! 2.'0.7)$7-$+! (0&7$&(! '&6.$#&+! ($6$/.'! +4'$#9!

8-)2! 2L+'-0&'$-+(V! >602$0-+(! .#+! 6L($+(! ^&'&! ./(-! 6-'&! F'&:4&#)! $#! )2$(! S-#&C! ^2&'&.(!

7/.+-7&'.#(!.84#+.#7&!+&7'&.(&+!F'-6!)2&!F/4%$./!S-#&(!)-!)2&!1\gV!

\2&! '&/.)$%&! S--0/.#])-#! 7-664#$)L! 7-60-($)$-#! .)! &.72! ($)&! ./-#9! )2&! F/4%$./H&()4.'L!

(&7)$-#! $(! (2-^#! $#! ;$94'&! Z! P0beQV! _#! ,.LC! /$))/&! %.'$.)$-#! ^.(! -8(&'%&+! $#! )2&! S--0/.#])-#!

7-60-($)$-#! ^$)2$#! )2&! F/4%$./! S-#&(! P;Gg! .#+! ;1gQC! ^2&'&! 7L7/-0-$+(! P8/.7]Q! ^&'&! +-6$#.#)C!

./-#9! ^$)2! )2&! (48+-6$#.#)! 7/.+-7&'.#(! PL&//-^QV! t-! 7/&.'! +$FF&'&#7&! ^.(! -8(&'%&+! .6-#9! )2&!

F/4%$./! /.]&(C! )2&! ;3! .#+! )2&! ;1gV! >! 8'&.]! $#! )2&! /-#9$)4+$#./! 0.))&'#! -774''&+! .)! )2&! (./$#$)LH

7-#+47)$%$)L!+$(7-#)$#4$)L!8&)^&&#!)2&!;1g!.#+!)2&!1\gC!^2&'&!)2&!&4'L2./$#&!2.'0.7)$7-$+(!P8/4&Q!

+-6$#.)&+! )2&! 6.T$646! )4'8$+$)L! S-#&! Pg\,QV! \2&L! ^&'&! '&0/.7&+! 8L! )2&! 7./.#-$+(! P'&+Q!

+-^#()'&.6V! _#!>494()C! 7/.+-7&'.#(! .#+! 7./.#-$+(! +-6$#.)&+! )2&! F/4%$./! S-#&(!^2$/&! 7L7/-0-$+(!

^&'&! ()$//! 7-66-#V!3/.+-7&'.#(!^&'&! (/$92)/L!6-'&! .84#+.#)! )2.#! 7./.#-$+(! $#! )2&! F/4%$./! /.]&(V!

`$)2$#!)2&!;1gC!)2&!F$'()!)'.#(&7)!2.+!.!7-60-($)$-#!($6$/.'!)-!)2.)!-F!)2&!IGEC!^2$72!^.(!'&0/.7&+!!



!
!

!
!

!
!

!"#$%&' (! "#$%&'(#! )*+,*-'&'*.! /,'#! )0%1&-2! *3! &0#! 4**,$%.5&*.! )*++6.'&7! /+%8*1! 91*6,-:! )$%;*)#1%.-! /7#$$*<2=! )%$%.*';-! /1#;2=! )7)$*,*';-! />$%)52=! 0%1,%)&')*';-!
/>$6#22!%&!#%)0!-'&#!;#,#.;'.9!*.!&0#!;'-&%.)#!/5+2!31*+!&0#!3'1-&!&1%.-#)&!'.!?%5#!@%'.&AB1%.C*'-=!'.!D%7!/%2!%.;!E696-&!/>2F!G1*6,-!1#,1#-#.&'.9!$#--!&0%.!HI!*3!*.#!
-'&#!&*&%$!%>6.;%.)#!<#1#!.*&!1#,1#-#.&#;F!?@B!J!?%5#!@%'.&AB1%.C*'-=!?@?!J!?%5#!@%'.&A?*6'-=!BK!J!B$6('%$!)*11';*1=!?@L!J!?%5#!@%'.&AL'#11#=!BMN!J!B$6('%$!M-&6%17!
N*.#=!MON!J!M-&6%1'.#!O1%.-'&'*.!N*.#F!O0#!$#&&#1-!P=!K!%.;!@''.!31*.&!*3!&0#!-'&#-!1#,1#-#.&!1#-,#)&'(#$7!&0#!.*1&0#1.=!)#.&1%$!%.;!-*6&0#1.!,*1&'*.!*3!&0#!&1%.-#)&-F!!

!"#$ $$!"!$ $#%$ !"&$ #'($ ')($

!

"!

#!

$!

!

"!

!

#!

$!

$

*+,-./01$2345$-61$2+3,-$-3./,10-$+/$!"#$7859

!QR

%

&



W@!

!

!

+-^#()'&.6!8L!.!7-664#$)L!+-6$#.)&+!8L!)2&!7./.#-$+(V!\2&!g\,!(&&6&+!)-!.00&.'!&.'/$&'!$#!)2&!

GI[C!.(!)2&!&4'L2./$#&!7L7/-0-$+!;,(:*%741&!.'-(&!.)!($)&!bW!Pr/&!+=f'/*.#(QV!\2$(!(0&7$&(!+-6$#.)&+!

)2&!g\,!./-#9!^$)2! )2&!(48+-6$#.#)!7./.#-$+(!.#+!2.'0.7)$7-$+(V! _#! )2&!(&7-#+!0.')!-F! )2&!1\gC!

7./.#-$+(! '&0'&(&#)&+!#&.'/L! )2&! )-)./! .84#+.#7&!-F!S--0/.#])-#V!;-'!8-)2!2L+'-0&'$-+(C!#-!7/&.'!

0.))&'#!$#!)2&!S--0/.#])-#!7-60-($)$-#!^.(!-8(&'%&+!.6-#9!(-4)2&'#C!7&#)'./!.#+!#-')2&'#!($)&(!-F!

)2&!)'.#(&7)(V!!

>84#+.#7&(!.#+!(0&7$&(!'$72#&((!-F!($)&(!+&0&#+$#9!-#!)2&$'!/-7.)$-#!P#-')2C!7&#)&'C!(-4)2Q!

^$)2$#! )'.#(&7)(! .'&! (2-^#! $#! ;$94'&! b! P0WAQV! _#!,.LC! S--0/.#])-#! .84#+.#7&! F-'! .#L! 0-($)$-#!

)&#+&+!)-!+&7'&.(&!F'-6!IGI!)-!;3C!^2$/&!$)!$#7'&.(&+!^$)2$#!)2&!IGEV!`$)2$#!)2&!6.$#!72.##&/C!)2&!

0.((.9&! F'-6! )2&! IGE! )-! )2&! ;1g! ^.(! $66&+$.)&/L! F-//-^&+! 8L! .! +&7'&.(&! $#! S--0/.#])-#!

.84#+.#7&C! ^2$72! 7-#($+&'.8/L! $#7'&.(&+! .F)&'^.'+(! F'-6! )2&! F$'()! )-! )2&! (&7-#+! )'.#(&7)! $#! )2&!

;1gV! _#!>494()C! .84#+.#7&(! ./-#9! )2&! GI[!^.(! 9&#&'.//L! /-^! P ! ?@@! $#+i6
Z
Q! '&9.'+/&((! -F! )2&!

0-($)$-#!^$)2$#!)'.#(&7)(V!>84#+.#7&(!./-#9!)2&!(-4)2!(2-'&!^&'&!2$92&'!$#!IGIC!IGE!.#+!)2&!;1gV!

_#!)2&!6.$#!72.##&/C!.84#+.#7&(!$#7'&.(&+!^$)2$#!)2&!IGEC!^2$/&!.84#+.#7&(!$#!)2&!#-')2&'#!($)&(!

'&6.$#&+!9&#&'.//L!/-^!&T7&0)! $#!IGI!^2&'&!^&!F-4#+!)2&!2$92&()!S--0/.#])-#!.84#+.#7&!-F! )2&!

^2-/&!()4+LV!!

k/-8.//LC! F-'! 8-)2!2L+'-0&'$-+(C! .84#+.#7&(! )&#+&+! )-! $#7'&.(&! $#!IGI!.#+!IGE!^2$/&! $)!

+&7'&.(&+!.#+!'&6.$#&+!/-^!$#!)2&!;3V!>/-#9!)2&!(-4)2!(2-'&C!.84#+.#7&(!^&'&!/-^&()!$#!)2&!;3!

.#+!2$92&()! $#! )2&!IGEV!`$)2$#! )2&!6.$#!72.##&/C!.84#+.#7&(!^&'&!2$92&()! $#! )2&! F$'()!0-')$-#!-F!

IG;! .#+! $#! )2&! ;1g! +-^#()'&.6! -F! E-')#&4F! $#! ,.L! ^2$/&! )2&L! ^&'&! 2$92&()! $#! IGE! +4'$#9!

(466&'V! >/-#9! )2&! #-')2! (2-'&C! S--0/.#])-#! 7-#7&#)'.)$-#(! ^&'&! 2$92&()! $#! IGI! F-'! 8-)2!

2L+'-0&'$-+(V!,-()!-F!)2&!)$6&(C!)2&!(-4)2&'#!($)&!&T2$8$)&+!2$92&'!.84#+.#7&!)2.#!)2&!7&#)'./!($)&!

^$)2$#!.!($#9/&!)'.#(&7)V!t-!7/&.'!9&#&'./!0.))&'#!^.(!-8(&'%&+!.(!F-'!(0&7$&(!'$72#&((!+$()'$84)$-#!

)2'-492-4)! )2&! ()4+L! .'&.C! F-'! 8-)2! 2L+'-0&'$-+(V!`$)2$#! )2&!6.$#! 72.##&/C! (0&7$&(! '$72#&((!^.(!

'&/.)$%&/L!2$92!$#!)2&!F$'()!)'.#(&7)!-F!IGEV!\2&#C!$)!+&7'&.(&+!)-^.'+(!)2&!(&7-#+!IGE!)'.#(&7)!.#+!

$#7'&.(&+!.9.$#!+-^#()'&.6! F'-6! )2&!IGE!-4)/&)!4#)$/! )2&!7-#F/4&#7&!-F! )2&!G.$#)H,.4'$7&![$%&'!

.#+!)2&!GI[!$#)-!)2&!;1gV!_#!>494()C!)2&'&!(&&6&+!)-!8&!.#!$#7'&.(&!-F!)2&!(0&7$&(!'$72#&((!^$)2$#!

)2&!6.$#!72.##&/!$#!)2&!;3V!M-^&%&'C!^&!(2-4/+!7-#($+&'!)2&!'&(4/)(!$#!IGE!7.4)$-4(/LC!.(!F&^!($)&(!

/-7.)&+!.)!8-)2!&#+(!-F!)2&!)^-!)'.#(&7)(!^&'&!#-)!(.60/&+V!



!
!
!

! !

"!!

#!!

$!!

%!!

&!!!

&"!!

&#!!

&$!!

&%!!

!

"!!

#!!

$!!

%!!

&!!!

&"!!

&#!!

&$!!

&%!!

!
!
!
!

!!!
!

'

&!

&'

"!

"'

! '! &!! &'! "!! "'! (!! ('! !!!!
!

'

&!

&'

"!

"'

! '! &!! &'! "!! "'! (!! ('! !!
!

"#$%&'!(!"#$%!$&'%($%)#!*+%(,-./!$0!"$1/!&0!2'3'450!$%(!46#)+#4!7+)8%#44!*%&9!46#)+#4/!)0!"$1/!(0!2'3'450!:;!<::6=$%>5:%!;:7!#$)8!6:75+:%!:;!57$%4#)5!*?8+5#!4@'$7#4A!
4:'58#7%!6:75+:%/!37#1!)+7)=#4A!)#%57$=!6:75+:%/!&=$)>!57+$%3=#4A!%:758#7%!6:75+:%0!+%!58#!=:%3+5'(+%$=!8$&+5$54!:;!58#!BCD!;='E+$=!<:%#!*CBF!G!C$>#!B$+%5HF7$%I:+4J!CBC!G!

C$>#!B$+%5HC:'+4J!FK!G!F='E+$=!):77+(:7J!CBL!G!C$>#!B$+%5HL+#77#J!FMN!G!F='E+$=!M45'$71!N:%#0!(#6#%(+%3!:%!58#!(+45$%)#!*>-0!;7:-!58#!;+745!57$%4#)5!+%!C$>#!B$+%5H

F7$%I:+49!

)

)"#"*)

)

)))"$!!)

)))"#!!)

)+,-) )+,+) ))+,.)))-/) -01 +,- )+,+) ))-/ )+,. )-01

!"

#"$"

%"

!O
P



W?!

!

!

HKSKR([..-$$*&.*("&)('0"#+"1()+'#$+,-#+%&(%3(.1")%.*$"&'((

54'$#9!8-)2!2L+'-0&'$-+(! P;$94'&(!W.!.#+!W8C! 0WZQC! )2&!6&.#!+&#($)$&(!-F! 7/.+-7&'.#(! $#!

&.72!'&9$-#!+$FF&'&+!/$))/&!&T7&0)!$#!IGI!^2&'&!$)!^.(!F$%&!)$6&(!2$92&'!$#!>494()!Pb@b!$#+i6
Z
Q!)2.#!

$#!,.L! PcX! $#+i6
Z
QV! \2&! ;3! +-^#()'&.6!-F!,-#)'*./! .#+! )2&! 1\g! 7-#).$#&+! F&^&'! 7/.+-7&'.#(!

^2&'&.(!)2&!IGE!2.+!.!6.T$646!+&#($)L!$#!>494()!PA?Z!$#+i6
Z
QV!)*%#&+"(%$,!+-6$#.)&+!$#!./6-()!

.//! '&9$-#(! +4'$#9!8-)2! 2L+'-0&'$-+(V! _#!,.L! P;$94'&! W.QC!-./0*12%( %$,! '.#]&+! (&7-#+! $#! .//! )2&!

F/4%$./!'&9$-#(C!F-//-^&+!8L!3"$.+&"(%$,!$#!IG;!.#+!;3V!)*%#&+"(%$,!'&0'&(&#)&+!6-'&!)2.#!eWu!-F!

)2&!7/.+-7&'.#!.84#+.#7&!$#!)2&!1\g!'&9$-#V!_#!>494()!P;$94'&!W8QC!)*%#&+"(%$,!^.(!/&((!+-6$#.#)!

.#+!(&%&'./!(0&7$&(!^&'&!8&))&'!'&0'&(&#)&+V!IG;!7-#).$#&+!-41&*0"$.+&"(%$,!.#+!3"$.+&"(%$,C!^$)2!

72L+-'$+! (0&7$&(! .#+! .! F&^!3&"$."+*%*#"( %$VC! F*'/$.4#2%( %$,! .#+! C&0"( %$V! IGI! ^.(! 6.$#/L!

7-60-(&+! -F! )*%#&+"( %$,! ./-#9! ^$)2! -)2&'! (0&7$&(V! \2&! 7-60-($)$-#! -F! )2&! ;3! .#+! ;1g! ^.(!

($6$/.'C! ^$)2! '-492/L! )2&! (.6&! 0'-0-')$-#! -F! )*%#&+"( %$VC! 5'*+"( %$,C! -"#$7*64162%( %$VC!

-41&*0"$.+&"(%$,!.#+!-)2&'!(0&7$&(V!N&)^&&#!)2&6C!IGE!2.+!.!($6$/.'!7-60-($)$-#!^$)2!6472!6-'&!

-./0*12%(%$,C!^2&'&.(!-#/L!)*%#&+"(%$,!^.(!F-4#+!$#!)2&!1\g!'&9$-#V!

HKSKS([..-$$*&.*("&)('0"#+"1()+'#$+,-#+%&(%3(."1"&%+)'((

,-()!-F! )2&!7./.#-$+!7-0&0-+(!^&'&!F-4#+!.(!7-0&0-+$)&!().9&(!+4'$#9!&.72!2L+'-0&'$-+p!

.+4/)! 7./.#-$+(! -774''&+! $#! %&'L! /-^! .84#+.#7&(! $#! )2&! F/4%$./! S-#&(! P\.8/&! ___C! 0bbQV! _#!,.LC!

9$&%6.21"('"62%71&%!^.(!)2&!6-()!.84#+.#)!$#!)2&!IG;!P;$94'&!X.C!0WbQC!./-#9!^$)2!C,(*148*+4+%&%!

.#+! .! F&^! (0&7$6&#(! -F! -)2&'! (0&7$&(V! !4$7*0&"$7*#2%( #&+272%! .#+! !,( %&6&'&%! -774''&+! $#! IGIC!

^2&'&.(!!,( #&+272%! .#+! C,( *148*+4+%&%! +-6$#.)&+! )2&! ;3V! G0&7$&(! '$72#&((! ^.(! 2$92&'! $#! IGEC!

^2$72!7-#).$#&+!9,('"62%71&%!.#+!!,(%&6&'&%!^$)2!.!F&^!(0&7$6&#(!-F!!,(#&+272%!.#+!C,(*148*+4+%&%V!!

!4$7*0&"$7*#2%(%&6&'&%!-774''&+!$#!/-^!#468&'(!$#!)2&!;1gC!^2$/&!)2&!&4'L2./$#&!7./.#-$+(!56"17&"(

'*+8&14#&%! .#+! 921/74#*1"( "::&+&%! ^&'&! %&'L! .84#+.#)! $#! )2&! 1\g! ^$)2! .! F&^! (0&7$6&#(! -F!

921/74#*1"( .410#"+&! P\.8/&! ___QV! _#!>494()! P;$94'&! X8C! 0WbQC! )2&! 7./.#-$+! 7-664#$)L! ()'47)4'&!

^.(!6-'&! 2-6-9&#&-4(! $#! )2&! )2'&&! 8$-9&-9'.02$7./! S-#&(! )2.#! $#!,.LV!921/74#*1"("::&+&%!^.(!

+-6$#.#)! $#! .//! S-#&(! .#+! '&.72&+! %&'L! 2$92! +&#($)$&(! $#! )2&! 1\g! P\.8/&! ___QV! C?&%7*0&"$7*#2%(

*148*+4+%&%! ^.(! '&/.)$%&/L! .84#+.#)! $#! )2&! F/4%$./! S-#&(! .#+! ^.(! '&0/.7&+! 8L!5,( '*+8&14#&%C!9,(

"::&+&%!.#+!.!F&^!-F!9,(.410#"+&($#!)2&!1\g!P\.8/&!___QV!



! "#

!"

#!"

$!"

%!"

&!"

'!!"

()* ()( *+ (), *-. -/.

!

!"

#!"

$!"

%!"

&!"

'!!"

()* ()( *+ (), *-. -/. !
!

"#$%&'!(!$%&'()*%!'+,-.'-/%!01!(2%!3!405(!16%7,%-(!8%-%6'!01!/&'.0/%6'-5!)-!3!5%/()0-5!01!(2%!9:$!)-!;'<!='>!
'-.!?,8,5(! =+>@!:'A%!9')-(BC6'-D0)5! =:9CE! 5)(%5!FB3>G!:'A%!9')-(B:0,)5! =:9:E! 5)(%5!HBFI>G!C&,*)'&! /066).06!
=CJE!5)(%5!F#BFK>G!:'A%!9')-(BL)%66%!=:9LE!5)(%5!IMB#N>G!C&,*)'&!O5(,'6<!P0-%!=COPE!5)(%5!#KBQ">G!O5(,'6)-%!
R6'-5)()0-! P0-%! =ORPE! 5)(%5! Q3B"I>@! 9S%/)%5! 6%S6%5%-()-8! &%55! (2'-! "T! 01! (0('&! .%-5)(<! U%6%! -0(! 520U-@!
VW(2%65X!/0-(')-5!).%-()1)%.!&%55!16%7,%-(!5S%/)%5@!R2%!-,4+%6!'+0*%!%'/2!+'6!)5!(2%!4%'-!'+,-.'-/%!=)-.Y4#>!
01!(2%!/&'.0/%6'-5!106!%'/2!&0-8)(,.)-'&!2'+)('(@!!
!

0
!"#$%&'(!$)*!

0
!+,#'(!$)*!

0
!-(%).#/01/2$!$)*!

0
!-345#12$!$)*!

0
!-01&#5()3'&(!$)*!

0
!6()3'&(!$)*!

0
01234560

0
0&#000000000000007%00000000000000'80000000000000''9000000000000007#00000000000000#$0
:0;0$0000000000000000:0;0%000000000000000:0;07000000000000000:0;0'%0000000000000:0;0'!00000000000000:0;070

0
00<'0000000000000$!$000000000000099000000000000'#90000000000000$<000000000000000#&0
:0;0%0000000000000000:0;08000000000000000:0;08000000000000000:0;0'90000000000000:0;0'!00000000000000:0;07!

=0

>0



!"#!

!"

#!"

$!"

%!"

&!"

'!!"

()* ()( *+ (), *-. -/.

!

!"

#!"

$!"

%!"

&!"

'!!"

()* ()( *+ (), *-. -/.
!

!"#$%&'(!$%&'()*%!'+,-.'-/%!01!(2%!3!405(!16%7,%-(!8%-%6'!01!/'&'-0).!/09%90.5!)-!3!5%/()0-5!01!(2%!:;$!)-!
<'=! >'?! '-.!@,8,5(! >+?A!;'B%!:')-(CD6'-E0)5! >;:DF! 5)(%5!GC3?H!;'B%!:')-(C;0,)5! >;:;F! 5)(%5!ICGJ?H!D&,*)'&!
/066).06! >DKF! 5)(%5! GLCGM?H! ;'B%! :')-(CN)%66%! >;:NF! 5)(%5! JOCLP?H! D&,*)'&! Q5(,'6=! R0-%! >DQRF! 5)(%5! LMC#"?H!
Q5(,'6)-%!S6'-5)()0-!R0-%! >QSRF! 5)(%5! #3C"J?A! :9%/)%5! 6%96%5%-()-8! &%55! (2'-!"T!01! (0('&! .%-5)(=!U%6%! -0(!
520U-A!VW(2%65X!/0-(')-5!).%-()1)%.!&%55!16%7,%-(!59%/)%5A!S2%!-,4+%6!'+0*%!%'/2!+'6!)5!(2%!4%'-!'+,-.'-/%!
>)-.Y4L?!01!(2%!/'&'-0).5!106!%'/2!&0-8)(,.)-'&!2'+)('(A!!

!
!

!"#$%&'$!()*+'%,-'.!

!
!/0'.#12%$!($#2.&%'.!

!
!/2%3&,-)%$!$44'*'.!

!
!5,0&)6'$0&)-2.!-'*2&2.!

!
!5,0&)6'$0&)-2.!.'#'('.!

!
!78'.&)6'$0&)-2.!)%,+)*,*.'.!

!
01234560

0
0000000$0000000000000000#0000000000000007'000000000000007'000000000000007'0000000000000$890
000000:0;0$0000000000000000:0;0%000000000000000:0;09000000000000000:0;0'%0000000000000:0;0'!00000000000000:0;090

0
0000000<000000000000000''000000000000000$0000000000000000=000000000000000'90000000000000$#=0
000000:0;0%0000000000000000:0;0<000000000000000:0;0<000000000000000:0;0'=0000000000000:0;0'!00000000000000:0;090

>0

?0



!

!

!

WW

HKSKT([..-$$*&.*("&)('0"#+"1()+'#$+,-#+%&(%3(.=.1%0%+)'((

\2&!7L7/-0-$+!7-0&0-+!7-664#$)L!()'47)4'&!^.(!%&'L!+$FF&'&#)!8&)^&&#!2L+'-0&'$-+(!.#+!

8$-9&-9'.02$7./!S-#&(V!_#!,.L!P;$94'&!c.C!0WXp!\.8/&!___C!0bbQC!6-()!-F!)2&!0-04/.)$-#(!^&'&!F-4#+!

.(!7-0&0-+$)&!().9&(V!>+4/)(!-F!3&"6/6'*$%( 7.*#"%&!^&'&! )2&!6-()!F'&:4&#)/L!F-4#+!$#!.//! '&9$-#(!

.#+!^&'&!)2&!-#/L!7L7/-0-$+(!)2.)!'&.72&+!)2&!1\gV!\2&!F'&(2^.)&'!7L7/-0-$+!(0&7$&(!M1*$*6/6'*$%(

$1"%&+2%C!926/6'*$%($467&+&:41(.#+(926/6'*$%($1&*+*$.*12%C!^&'&!(48+-6$#.#)!$#!)2&!F/4%$./!S-#&(V!

G-6&! 7L7/-0-$+(! P56"+7.*6/6'*$%( =4+2%7*&04%C! 56"+7.*6/6'*$%( 6"1*'&+&"+2%C!<4%*6/6'*$%( 40"IC!

926/6'*$%(4'48"+%!.#+!<&61*6/6'*$%(12@4''2%Q!-774''&+!$#!%&'L!/-^!#468&'(!P\.8/&!___Q!^2$/&!-)2&'!

7L7/-0-$+(!^&'&! %&'L! '.'&! P3&"6/6'*$%( +"+2%C!<4%*6/6'*$%( "#41&6"+2%C!A17.*6/6'*$%(#*04%72%C!

F"1"6/6'*$%(6.&'7*+&C!F"1"6/6'*$%($*$$4&QV!_#!>494()!P;$94'&!c8C!0WXp(\.8/&!___QC!.+4/)!7L7/-0-$+(!

^&'&! 6-'&! 7-66-#! )2.#! $#! ,.LV! 926/6'*$%( $467&+&:41C! <,( 40"IC! .#+! M,( $1"%&+2%! ^&'&! 6-'&!

F'&:4&#)!$#!)2&!;GgC!.((-7$.)&+!^$)2!F&^&'!9,($1&*+*$.*12%N(56"+7.*6/6'*$%(1*@2%72%C!<,(12@4''2%(

.#+!F,(6.&'7*+&V!\2&!+-6$#.#)!(0&7$&(!3,(7.*#"%&!$#!,.L!^.(!'.'&/L!F-4#+!$#!>494()C!.#+!0&.]&+!$#!

IG;V!\2&!&()4.'$#&!7L7/-0-$+!;"'&6/6'*$%(:*%741&C!#-)!F-4#+!$#!)2&!;GgC!^.(!+-6$#.#)!$#!)2&!;1gC!

.#+!2$92/L!$#7'&.(&+!$#!)2&!1\gV!!!!!!!!!

HKSKU([..-$$*&.*("&)('0"#+"1()+'#$+,-#+%&(%3(C"$0".#+.%+)'((

>(! F-'! -)2&'! 9'-40(C! )2&! 2.'0.7)$7-$+! 7-664#$)L! ()'47)4'&! +$FF&'&+! 9'&.)/L! .6-#9!

8$-9&-9'.02$7! S-#&(! .#+! 8&)^&&#! 2L+'-0&'$-+(V! _#! ,.L! P;$94'&! d.C! 0Wcp! \.8/&! ___C! 0bbQC! )2&!

2.'0.7)$7-$+! 0-04/.)$-#(! ^&'&! +$%&'(&! $#! )2&! F/4%$./! S-#&(V! -"+7.*6"#$72%( %7"$./'&+*&04%!

+-6$#.)&+!)2&!7-664#$)L!$#!IG;!^$)2!-"+7.*6"#$72%(1*@416*?41&V!IGI!$#7/4+&+!/-^!#468&'(!-F!

577.4/4''"( "#41&6"+"C! )1/*6"#$72%( D%6.*??4&! .#+( -"+7.*6"#$72%( ="82%! (0&7$6&#(V( _#! )2&! ;3C!

>&7*?1"(.&@41+&6"!^.(!)2&!6-()!F'&:4&#)/L!F-4#+!^$)2!F&^&'!<4%*6.1"("'"%?"+"!.#+!-)2&'!(0&7$&(V!

\-)./!.84#+.#7&!^.(!6-'&!&%&#/L!+$()'$84)&+!.6-#9! )2&!+-6$#.#)!(0&7$&(! P-,(%7"$./'&+*&04%N(<,(

"'"%?"+"N(>,(.&@41+&6"!.#+!A+/6.*6"#$72%(#*."##40Q!$#!IGEV!C6.&D*$41"(@*127D?/&!^.(!)2&!6-()!

F'&:4&#)/L!F-4#+!$#!)2&!;1gC!./-#9!^$)2!>,(.&@41+&6"!.#+!%&'L!F&^!(0&7$6&#(!-F!A,(#*."##40!.#+!

-)2&'! (0&7$&(V! \2&! &4'L2./$#&! (0&7$&(!;"'467&+*%*#"( 6217&6*1+4C! F-4#+! $#! )2&! &.()&'#! 0.')! -F! )2&!

;1gC! '&.72&+! 2$92! .84#+.#7&! $#! )2&! 1\gp( C,( @*127D?/&C! <&61*"17.1&0&*+( '&77*1"'4C! <&61*%74''"(

+*1=48&6"! ./(-! -774''&+! F'&:4&#)/L! $#! )2$(! S-#&C! ^2&'&.(! -)2&'! (0&7$&(! P9'"$.*&04''"( @&04+%C!

<&61*"17.1&0&*+(:"'"IC!A,(#*."##40Q!^&'&!'&/.)$%&/L!'.'&V!_#!>494()!P;$94'&!d8C!0Wcp!\.8/&!___Q!!



!"#!

!"

#!"

$!"

%!"

&!"

'!!"

()* ()( *+ (), *-. -/.

!

!"

#!"

$!"

%!"

&!"

'!!"

()* ()( *+ (), *-. -/. !
!

"#$%&'!(!$%&'()*%!'+,-.'-/%!01!(2%!#!304(!15%6,%-(!7%-%5'!01!/8/&090).!/09%90.4!)-!#!4%/()0-4!01!(2%!:;$!)-!
<'8! ='>! '-.!?,7,4(! =+>@!;'A%!:')-(BC5'-D0)4! =;:CE! 4)(%4!FB#>G!;'A%!:')-(B;0,)4! =;:;E! 4)(%4!HBFI>G!C&,*)'&!
/055).05! =CJE! 4)(%4! FKBFL>G! ;'A%! :')-(BM)%55%! =;:ME! 4)(%4! INBKO>G! C&,*)'&! P4(,'58! Q0-%! =CPQE! 4)(%4! KLBR">G!
P4(,'5)-%!S5'-4)()0-!Q0-%! =PSQE! 4)(%4! R#B"I>@! :9%/)%4! 5%95%4%-()-7! &%44! (2'-!"T!01! (0('&! .%-4)(8!U%5%! -0(!
420U-@!VW(2%54X!/0-(')-4!).%-()1)%.!&%44!15%6,%-(!49%/)%4@!S2%!-,3+%5!'+0*%!%'/2!+'5!)4!(2%!3%'-!'+,-.'-/%!
=)-.Y3K>!01!(2%!/8/&090).4!105!%'/2!&0-7)(,.)-'&!2'+)('(@!!
!
!

!"#$%&%'()*!+,(-$*#!

!
!./%&%'()*!)0%+#1#203!

!
!./%&%'()*!)3#(1(),(3/*!

!
!4$'#%&%'()*!2(*+03#!

!
!50*(%&%'()*!06$7!

!
!83()(%&%'()*!)3$*#1/*!

!
01234560

0
000000#$00000000000000#!0000000000000007000000000000000#!00000000000000'700000000000000'!0
0000008090$00000000000000008090%0000000000000008090:000000000000008090'%000000000000008090'!000000000000008090:0

0
0000000;000000000000000<$000000000000000<000000000000000:%00000000000000<;0000000000000<770
0000008090%00000000000000008090;0000000000000008090;0000000000000008090'<00000000000008090'!000000000000008090:0

=0

>0



!"

!"

#!"

$!"

%!"

&!"

'!!"

()* ()( *+ (), *-. -/.

#

!"

#!"

$!"

%!"

&!"

'!!"

()* ()( *+ (), *-. -/.
#

!

"#$%&'!(#$%&'()*%#'+,-.'-/%#01#(2%#3#405(#16%7,%-(#8%-%6'#01#2'69'/()/0).#/09%90.5#)-#3#5%/()0-5#01#(2%#:;$#
)-#<'=#>'?#'-.#@,8,5(#>+?A#;'B%#:')-(CD6'-E0)5#>;:DF#5)(%5#GC3?H#;'B%#:')-(C;0,)5#>;:;F#5)(%5#"CGI?H#D&,*)'&#
/066).06# >DJF# 5)(%5# GKCGL?H# ;'B%# :')-(CM)%66%# >;:MF# 5)(%5# INCKO?H# D&,*)'&# P5(,'6=# Q0-%# >DPQF# 5)(%5# KLCR!?H#
P5(,'6)-%#S6'-5)()0-#Q0-%# >PSQF# 5)(%5# R3C!I?A# :9%/)%5# 6%96%5%-()-8# &%55# (2'-#!T#01# (0('&# .%-5)(=#U%6%# -0(#
520U-A#VW(2%65X#/0-(')-5#).%-()1)%.#&%55#16%7,%-(#59%/)%5A#S2%#-,4+%6#'+0*%#%'/2#+'6#)5#(2%#4%'-#'+,-.'-/%#
>)-.Y4K?#01#(2%#2'69'/()/0).5#106#%'/2#&0-8)(,.)-'&#2'+)('(A##

#

0
0000000&0000000000000000#000000000000000001000000000000000020000000000000000%0000000000000031$0
00000004050$0000000000000004050%000000000000000040502000000000000004050'%000000000000004050'!00000000000000405020

0
000000000000000000000000'100000000000000'!00000000000000#1000000000000000&000000000000000620
0000004050%000000000000000040501000000000000000405010000000000000004050'300000000000004050'!00000000000000405020

!!
!"#$%&'(#)*%+,!,%#*&-./$'/01,!

!
!2#.1(%/$',')#!(+3%/('3$1!

!
!41,'(&3#!#.#,5#$#!

!
!6/%'53#!&/713$/(#!

!
!8$-(&'(#)*%+,!)'&#))10!

!
!9(&/:'*13#!7'3+%:5-/!

!
0789:;<0

=0

>0



Wd!

!

!

>,(.&@41+&6"C!A,(#*."##40!.#+!C,(@*127D?/&!^&'&!)2&!6-()!F'&:4&#)!(0&7$&(!$#!)2&!;GgV!\2&!;1g!

./(-!$#7/4+&+!)2&(&!(0&7$&(!^$)2!)2&!7-H+-6$#.#)!<,("'"%?"+"C!^2$/&!)2&!1\g!'&9$-#!$#7/4+&+!2$92!

+&#($)$&(!-F!;,(6217&6*1+4!.((-7$.)&+!)-!(6.//&'!0-04/.)$-#(!-F!<,('&77*1"'4!.#+!.!F&^!(0&7$6&#(!-F!

>,(.&@41+&6"V!!

HKSKV([..-$$*&.*("&)('0"#+"1()+'#$+,-#+%&(%3("90C+0%)'("&)(9='+)'((

>602$0-+(!^&'&!%&'L! F&^!7-60.'&+! )-! )2&!7-0&0-+(!.#+!7/.+-7&'.#(C!.#+!74/6$#.)&+! $#!

)2&! 1\g! '&9$-#! $#! >494()! P\.8/&! ___C! 0bbQV! O4%&#$/&(! /.'9&/L! +-6$#.)&+! )2&! .602$0-+! (4'F.7&!

0-04/.)$-#(!+4'$#9!8-)2!2L+'-0&'$-+(! P;$94'&!eC!0WeQV!h&'L! F&^!(0&7$6&#(!^&'&! /.'9&! &#-492! )-!

0&'6$)!$+&#)$F$7.)$-#!)-!)2&!(0&7$&(!/&%&/V!\2&!-#/L!(0&7$&(!$+&#)$F$&+!$#!-4'!()4+L!^&'&!B"##"12%(

%$,(P0'-8.8/L(:"%6&"72%QC!96.&+*8"##"12%(&%6.+2%!.#+!;/"'4''"("D746"V!\-!-4'!]#-^/&+9&C!#-!-)2&'!

.602$0-+! (0&7$&(! 2.%&! 8&&#! $+&#)$F$&+! $#! )2&! G)V! I.^'&#7&! F'&(2^.)&'(C! ^2&'&.(! B"##"12%(

7&81&+2%! $#2.8$)(! )2&! 1\g! '&9$-#! P`$#]/&'! &)! ./V! ?@@ZQV! O4%&#$/&(!^&'&!6.$#/L!k.66.'$+.&C! 84)!

6.#L!7-4/+!#-)!8&!$+&#)$F$&+!.)!)2$(!/&%&/V!_#!,.LC!9,(&%6.+2%!^.(!F-4#+!.//!./-#9!)2&!F/4%$./H&()4.'L!

(&7)$-#C!8&$#9!6-'&!$60-').#)!F'-6!IGE!)-!1\gV!;&^!(0&7$6&#(!^&'&!$+&#)$F$&+!.(!B"##"12%(%$,(

P0'-8.8/L!B,(:"%6&"72%Q!$#!IGIC!IGE!.#+!;1gV!>!(6.//!#468&'!-F!;,("D746"!^.(!F-4#+!$#!IGE!.#+!

1\gV!_#!>494()C!B"##"12%(%$,!+-6$#.)&+!96.&+*8"##"12%(%$V!./-#9!)2&!7-#)$#446C!84)!^.(!#-)!

F-4#+!$#!)2&!;3V!h&'L!F&^!(0&7$6&#(!-F!96.&+*8"##"12%(%$,!^&'&!F-4#+!$#!IGIC!;1g!.#+!1\gC!

^2&'&.(!;,("D746"!^.(!.8(&#)V!

_#!,.LC! .! F&^!6L($+(! PAVX! $#+i6
Z
Q!^&'&! F-4#+! .)! ($)&! be! $#! )2&!1\g! P;$94'&! AC! 0ZWQV! _#!

>494()C! )2&$'! .'&.!^.(! &T)&#+&+D! )2&L!^&'&! F-4#+! $#!%&'L! /-^!#468&'(! .)! ($)&(!b?! P;1gQ!.#+!bX!

P1\gQC!.#+!^&'&!6-'&! F'&:4&#)! $#!6-'&!(./$#&!^.)&'(!.)! ($)&(!bd! P?Z! $#+i6
Z
Q!.#+!be! PAW! $#+i6

Z
QV!

</%&%( %74+*'4$&%!^.(! 0'&(&#)! +4'$#9!8-)2! 2L+'-0&'$-+(C!^2$/&!>4*#/%&%( "#41&6"+"!^.(! F-4#+! $#!

,.L!.#+!>4*#/%&%(%$,!$#!>494()!P\.8/&!___C!0bbQV!!

HKSKW(N&4+$%&9*&#"1(+&31-*&.*(%&(.$-'#".*"&('0"#+"1()+'#$+,-#+%&((

`&! .((&((&+! )2&! '&/.)$-#(2$0(! 8&)^&&#! &#%$'-#6&#)./! F&.)4'&(! P^.)&'! 6.((&(C! 72&6$7./!

72.'.7)&'$()$7(Q!.#+!7'4().7&.#!7-664#$)L!()'47)4'&!./-#9!)2&!'$%&'H&()4.'L!(&7)$-#!P;$94'&!A@C!0X@Q!

.#+!$#!)2&!F/4%$./!S-#&(!-#/L!P;$94'&!AAC!0XAQV(\2&!'&(4/)(!-F!)2&!F-'^.'+!(&/&7)$-#!.'&!0'&(&#)&+!$#!

\.8/&!h!P0X?QV!\2&!(0.)$./!+$()'$84)$-#!-F!(0&7$&(!./-#9!)2&!^2-/&!'$%&'H&()4.'L!(&7)$-#!+4'$#9!)2&!!



! "#

!"

#!"

$!"

%!"

&!"

'!!"

()* ()( *+ (), *-. -/.

!

!"

#!"

$!"

%!"

&!"

'!!"

()* ()( *+ (), *-. -/.
!

!

"#$%&'!(!$%&'()*%!'+,-.'-/%!01!(2%!3!405(!16%7,%-(!8%-%6'!01!'492)90.5!)-!3!5%/()0-5!01!(2%!:;$!)-!<'=!>'?!
'-.!@,8,5(! >+?A!;'B%!:')-(CD6'-E0)5! >;:DF! 5)(%5!GC3?H!;'B%!:')-(C;0,)5! >;:;F! 5)(%5!ICGJ?H!D&,*)'&! /066).06!
>DKF!5)(%5!GLCG#?H!;'B%!:')-(CM)%66%!>;:MF!5)(%5!JNCLO?H!D&,*)'&!P5(,'6=!Q0-%!>DPQF!5)(%5!L#CR"?H!P5(,'6)-%!
S6'-5)()0-! Q0-%! >PSQF! 5)(%5! R3C"J?A! :9%/)%5! 6%96%5%-()-8! &%55! (2'-! "T! 01! (0('&! .%-5)(=! U%6%! -0(! 520U-A!
VW(2%65X!/0-(')-5!).%-()1)%.!&%55!16%7,%-(!59%/)%5A!S2%!-,4+%6!'+0*%!%'/2!+'6!)5!(2%!4%'-!'+,-.'-/%!>)-.Y4L?!
01!(2%!'492)90.5!106!%'/2!&0-8)(,.)-'&!2'+)('(A!!

!

01234567480

!
!"#$%&'()**)+,-!%-#$&,-!

!
!.)**)+,-!-/0!

!
!12)3433)!)564#)!

!
09:;4<80

0
0000000'0000000000000000'000000000000000='000000000000000'0000000000000000#0000000000000000#0
000000>0?0$0000000000000000>0?0%000000000000000>0?0@000000000000000>0?0'%0000000000000>0?0'!00000000000000>0?0@0

0
000000='000000000000000#000000000000000='000000000000000'000000000000000='000000000000000&0
000000>0?0%0000000000000000>0?0A000000000000000>0?0A000000000000000>0?0'B0000000000000>0?0'!00000000000000>0?0@0

C0

D0



!"#$%!!!!!!

!&'()#*!!!

!&+,+-./0!

!12+*3!!!!

!4/*(3!!!!

!&(2,#-./0

!5+*6-./0!

!5+,723!!!

!892*#+*3!

!892*#$!!!

!1%6'-./0!

!42'9:#!!!

!;+%%!!!!!! !8($9$!!!!
!<7#%($9$!

!!&',!!!!!!
!!=>!!!!!!!

&#:)

!!?8@!!!!!!

!!?8A!!!!!!
!!?8B!!!!!!

"#$%

&7*9#

C9+6'+ &+,+-./0

12+*3

4/*(3

&(2,#-./0

4/2(

5+,92(

5+,723

892*#+*3

<93#

D:(2'#

1%6'-./0

;+%% <7#%($9$

=>

>1E F#:

+&CD8

?8G

!
!
"#$%&'!()!"#$%&'(!&)!'*+!+,-#.&,/+,'0%!-0.#01%+(!230'+.!/0((+(!0,4!30'+.!5*0.05'+.#('#5(67!0,4!8&&$%0,9'&,!:+,+.0!#,!'*+!)#.('!&.4#,0'#&,!$%0,+!&)!'*+!;<=!10(+4!&,!
'*+!3*&%+!.#-+.>+('?0.@!(+5'#&,!#,!A0@!206!0,4!=?:?('!216B!C%?-#0%!8&,+(!2CDE!0,4!CFE6G!(#'+(!H>IJ!2+/$'@!(K?0.+(6B!F('?0.#,+!'.0,(#'#&,!8&,+!2FLE6G!(#'+(!IM>JN!
21%059! '.#0,:%+(6B!*+,-./'&,01G! "&(/G!!"#$%&'( #)*O! P*@4&.G!+,-."/0#( #)*O(<#0$*0G!1%'),'&"#"$'( #)BO! P+.#&G+2/%".'),&%'( #)B!*,+,0.#-1G! P0%0QR?-G! P0%0,&#4!
5&$+$&4#'+! ('0:+(O!=50.'G!34'/5%'( 6"&7%/2$%#O!F?.@'G!80/-52$"/'('99%&%#B!*2/+.3.#-1G!P@5%&QR?-G!P@5%&$&#4!5&$+$&4#'+! ('0:+(O!S0%#5@G!:'6%4-46")#( 9"#52/%O!F?5@G!
804-46")#( #)B!4,&3,/5#/.#-1G! S0.$QR?-G! S0.$05'#5&#4! 5&$+$&4#'+! ('0:+(O! S0%+5'G!:'6245%&"#"$'( 40/5%4"/&2O!A#5.&0.'G!;%4/"'/5,/%.%"&( #)*O!A#5.&(G!;%4/"#5266'(
&"/<27%4'O!T#'&G!=%5">/'(,%?2/&%4'O!U,@5*&G!@&-4,"4'$)50#($",'$$2.B!6738#3.-1G!=/$*#QR?-G!=/$*#$&4!R?-+,#%+(O!F5*#,&G!84,%&"7'$$'/0#(%#4,&0#B!V0//G!
A'$$'/0#( #)*!921#-1G!;-#%#( #)*O!=2"$-#%#( #)B!,*:;9G!P*.&/&$*&.#5! 4#((&%-+4! &.:0,#5!/0''+.! 01(&.10,5+7!*8+!G!P*%&.&$*@%%!'O!*.0-G!P&,4?5'#-#'@O!<.0G!
W&,:#'?4+O!=->6?G!X=;!+Y'#,5'#&,!5&+))#5#+,'O!@>G!L&'0%!$*&($*&.?(7!A9BG!A#Y+4!30'+.(!&)!'*+!V.+0'!W09+(!0,4!'*+!U''030!;#-+.O!A9CG!A#Y+4!30'+.(!&)!'*+!
V.+0'!W09+(!0,4!'*+!;#5*+%#+?!;#-+.B!A9DG!Z?[1+5!P#'@!30'+.(O!A9EG!\0'+.(!&)!'*+!FLEB!L*+!5&,'.#1?'#&,(!'&!'*+!+Y$%0,0'#&,!&)!'&'0%!8&&$%0,9'&,!-0.#0,5+!&)!
0Y#(!]7!0Y#(!]]!0,4!'*+!)#.('!&.4#,0'#&,!$%0,+!&)!'*+!;<=!0.+!$.+(+,'+4!#,!'*+!?$$+.!.#:*'!5&.,+.!&)!+05*!$0,+%B!!!

!" #"H9*$3!#*)9:+39#:!6,+:7!I!AJK!
1L9$!M!I!NJK!
1L9$!MM!I!GOK!

H9*$3!#*)9:+39#:!6,+:7!I!AAK!
1L9$!M!I!NPK!
1L9$!MM!I!QRK!

!

1L9$!M!!

!!1L9$!MM!! 1L9$!MM

!

1L9$!M!!

(
(((!"

!!!
""""$%"

!M^!



!"#$

%&'(")

%*+*,-./

%'0+",-./

1*)2,-./

!)'"

%*34&"
56#"0&

784"
93'0&"

:0&8;"

<$2&,-./

=0&83"

>5?
>5@

!
!"#$

%&'(")

%6)8"
A8*2&*

%*+*,-./
=.)'4

%'0+",-./

=.0'

1*+80'

56#"0&

784"

93'0&"

:0&8;"
<$2&,-./

B*$$

5'#8#

%&+

CA:

D"3
*%A95

>5E
>5@

!
!
"#$%&'!((!"#$%&'(!&)!'*+!+,-#.&,/+,'0%!-0.#01%+(!230'+.!/0((+(!0,4!30'+.!5*0.05'+.#('#5(67!0,4!8&&$%0,9'&,!:+,+.0!#,!'*+!)#.('!&.4#,0'#&,!$%0,+!&)!'*+!;<=!10(+4!&,!
'*+! )%>-#0%! 8&,+(! #,! ?0@! 206! 0,4! =>:>('! 216A! B%>-#0%! (+5'#&,! 8&,+! 2BCD6E! (#'+(! FGHI! 2+/$'@! (J>0.+(6A! B%>-#0%! +('>0.@! 8&,+! 2BKD6E! (#'+(! HLGMIE! 1%059! (J>0.+(A!
)*+,-.'&+/0E!"&(/E!!"#$%&'(#)*N!O*@4&.E!+,-."/0#(#)*N(<#0$*0E!1%'),'&"#"$'(#)AN!O+.#&E!+2/%".'),&%'(#)A!)+*+/-#,0E!O0%0PQ>-E!O0%0,&#4!5&$+$&4#'+!('0:+(N!
K>.@'E! 30/-42$"/'( '55%&%#A! )1.*-2-#,0E! O@5%&PQ>-E! O@5%&$&#4! 5&$+$&4#'+! ('0:+(N! K>5@E! 306-67")#( #)AN! R0%#5@E! 8'7%6-67")#( 5"#42/%A!3+&2+.4#.-#,0E! R0.$PQ>-E!
R0.$05'#5&#4!5&$+$&4#'+!('0:+(N!".@&E!!/-"6'$)40#(#)*N!O0,'*&E!+'&4,"6'$)40#(#)*N!?+(&5*E!92#"6,/'('7'#:'&'N!S#'&E!;%4":/'(,%<2/&%6'N!T,@5*&E!=&-6,"6'$)40#(
$",'$$2.N!C5*#8&E!>6,%?")2/'(<"/04?:-%A!5627#2-,0E!=/$*#PQ>-E!=/$*#$&4!Q>-+,#%+(N!K5*#,&E!36,%&"@'$$'/0#(%#6,&0#N!U0//E!A'$$'/0#(#)*!810#,0E!?@(#(E(
9-#%#(#42&"72)%#*!+)9:8E!O*.&/&$*&.#5!4#((&%-+4!&.:0,#5!/0''+.!01(&.10,5+N!)7*!E!O*%&.&$*@%%!'N!;-/E!V&,:#'>4+N!<9=E!W&'0%!4#((&%-+4!(&%#4(N!>8?E!?#X+4!
30'+.(!&)!'*+!U.+0'!V09+(!0,4!'*+!T''030!;#-+.7!>8@E!?#X+4!30'+.(!&)!'*+!U.+0'!V09+(!0,4!'*+!;#5*+%#+>!;#-+.N!>8AE!Y0'+.(!&)!'*+!KWDA!W*+!5&,'.#1>'#&,(!'&!'*+!
+X$%0,0'#&,!&)!'&'0%!8&&$%0,9'&,!-0.#0,5+!&)!0X#(!Z7!0X#(!ZZ!0,4!'*+!)#.('!&.4#,0'#&,!$%0,+!&)!'*+!;<=!0.+!$.+(+,'+4!#,!'*+!>$$+.!.#:*'!5&.,+.!&)!+05*!$0,+%A!!!
!
!

!" #"F8)#4G")(83*48"3G2+*36GHG@IJG
<K8#GLGHG@IJG
<K8#GLLGHGMNEJG

G

F8)#4G")(83*48"3G2+*36GHG@OJG
<K8#GLGHG?PJG
<K8#GLLGHGPEJG

G

<K8#GLGG

G

<K8#GLGG

GG<K8#GLLG G<K8#GLLG

(
((!

!!LF



 62 
Table V Selected variables and cumulated R2

a during forward selection 
of environmental variables for the river-estuary section (all sites) and the 
fluvial zones (sites 1 to 45) during the spring (May) and summer (August) 
hydroperiods. Chla = Chlorophyll a, Cond = Conductivity, aCDOM = 
Chromophoric dissolved organic matter absorbance, Lon = Longitude, 
KdPAR = PAR extinction coefficient, TDS = Total dissolved solids, TP = 
Total phosphorus, WM2 = Mixed waters of the Great Lakes and the 
Ottawa River/Milles Îles and des Prairies Rivers, WM4 = Mixed waters 
of the Great Lakes and the Richelieu River, WM5 = Québec City waters. 

  River-estuary section Fluvial zones 
May WM6 0.34 WM4 0.49 

 Cond 0.52 WM5 0.55 
 WM4 0.56   
 TP 0.59   
 Chla 0.6   
  WM5 0.62     

August Lon 0.20 WM5 0.24 
 TP 0.41 aCDOM 0.35 
 KdPAR 0.49 TDS 0.39 
 aCDOM 0.55 WM2 0.44 
 WM2 0.58 Lon 0.46 
      Chla 0.51 
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Table I Mean discharge (m3/s) in the St. Lawrence River 
(SLR) and at the outlet of its major tributaries during the 
sampling cruises in May 23-30 and August 8-15 2006. 

  May August 
St. Lawrence River   

Montreal 7909 7668 
Sorel (upstream of LSP) 9892 8920 

Trois-Rivières (downstream of LSP) 11447 9505 
Tributaries   
Ottawa River 2347 1399 

l'Assomption River 178 45 
Richelieu River 810 387 
Yamaska River 182 23 

Saint-François River 338 138 
Maskinongé River 67 11 

Source : Olivier Champoux (Environment Canada) 
 
 
Table II Water characteristics of the SLR between Cornwall and Québec City during the spring (May) and 
summer (August) hydroperiods. Results showing important variations among sites (high coefficient of 
variation (CV)) are in bold. SD = standard deviation. *Dissolved oxygen data is not available in August due 
to damage in the YSI sensor. 

  May (N=40) August (N=36) 
Variables Mean ± SD Range CV Mean ± SD Range CV

Chromophoric dissolved organic matter 
absorption coefficient (aCDOM, m-1) 8.4 ± 4.8 1.6 - 21 57 5.1 ± 4.3 0.8 - 24.1 84 

Chlorophyll a (Chla, µg/L) 3.1 ± 0.7 1.4 - 4.9 23 2.6 ± 1.4 0.9  - 7 54 
Conductivity (µS/cm) 187 ± 42 24 - 232 22 239 ± 50 37 - 298 20 
Dissolved oxygen (mg/L) 10.2 ± 0.3 9.6 - 10.8 3 - - - 
Dissolved organic carbon (DOC, mg/L) 4.7 ± 1.7 2.4 - 9.6 36 3.5 ± 1.1 2.1 - 7.4 31 
PAR extinction coefficient (kdPAR, m-1) 1.9 ± 0.8 0.5 - 3.3 42 1.6 ± 0.8 0.4 - 4.9 50 
pH 7.9 ± 0.2 7.5 - 8.1  8 ± 0.4 6.4 - 8.5  
Total nitrogen (TN, mg/L) 3.2 ± 0.8 1.1 - 4.5 25 2.6 ± 1 0.5 - 5.2 38 
Total phosphorus (TP, µg/L) 40 ± 20 8 - 84 51 15.4 ± 6.9 4.5 - 40.9 45 
Total dissolved solids (TDS, mg/L) 90 ± 22 12 - 119 24 100 ± 20 16 - 119 20 
Temperature (°C) 12.9 ± 0.6 11.6 - 13.9 - 23.2 ± 0.7 21.1 - 24.6 - 
Turbidity (NTU) 7.9 ± 5 0 - 18.7 - 7.5 ± 16.3 0 - 98.2 - 

 
 

Table III Mean abundance (ind/m3) ± SD (standard deviation) and range of major crustacean 
groups. The dominant groups for each hydroperiod are in bold. 
 May (N=40) August (N=36) 
Large group Mean ± SD Range Mean ± SD Range 
Cladocerans 81 ± 87 6 - 355 74 ± 87 9 - 483 
Calanoids 9.4 ± 9.2 0 - 44.9 112 ± 208 0 - 1152 
Cyclopoids 263 ± 247 32 - 1158 34 ± 40 4 - 223 
Harpacticoids 8.5 ± 10.3 0 - 52.6 8 ± 10 0 - 43 
Total 362  228  
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Table IV R2
a from the global RDA from AEM models with associated species data transformation. 

Highest R2
a per hydroperiod and transformation are in bold. Connection diagram and transformation 

combinations with highest R2
a values (outlined) were chosen for the forward selection procedure. 

   Transformation 
     

AEM Model Hellinger Chord Chi-square 
   

Weights 
on the 
links   

Profiles of 
relative 

frequencies     
       

Mixing + yes 0.224 0 0 0.246 
tributaries no 0.328 0.108 0.041 0.390 

      
      

Mixing no yes 0.228 0 0 0.149 
tributaries no 0.264 0.113 0.050 0.378 

      
      

No mixing + yes 0.177 0 0 0.191 
tributaries no 0.277 0.072 0.020 0.359 

      
      

No mixing no  yes 0.138 0.043 0.002 0.125 

May 

tributaries no 0.227 0.105 0.036 0.280 
              
       

Mixing +  yes 0.552 0.580 0.522 0.447 
tributaries no 0.528 0.529 0.477 0.420 

      
      

Mixing no yes 0.551 0.586 0.490 0.418 
tributaries no 0.535 0.533 0.472 0.455 

      
      

No mixing +  yes 0.562 0.584 0.523 0.458 
tributaries no 0.513 0.510 0.460 0.409 

      
      

No mixing no  yes 0.555 0.596 0.506 0.413 

August 

tributaries no 0.402 0.395 0.380 0.299 
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Table V R2
a of the canonical models using the selected AEM models and transformations selected in 

Table IV. The highest R2
a for each month is outlined. 

   Transformation 
 AEM Model Weights on Hellinger Profiles of relative Chi-square 
    the links   frequencies   
      

May Mixing + tributaries no 0.155  0.305 
 Mixing no tributaries no   0.395 
 No mixing + tributaries no   0.352 
            
      

August Mixing + tributaries yes  0.530  
 Mixing no tributaries yes  0.483  
 No mixing + tributaries yes 0.491 0.536  
 No mixing no tributaries yes 0.555 0.589  
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Table IIa Site-by-edge matrix for May 
  Edges

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 �… 68 
1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 �… 0 
2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 �… 0 
3 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 �… 0 
5 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 �… 0 
7 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 �… 0 
8 1 1 1 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 �… 0 

10 1 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 �… 0 
11 1 1 1 1 1 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 �… 0 
12 1 1 1 0 1 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 �… 0 
13 1 0 0 1 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 �… 0 
14 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 0 0 0 0 0 �… 0 
15 1 1 1 1 1 1 1 1 0 1 1 1 0 0 0 1 1 1 0 0 �… 0 
16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 �… 0 
17 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0 0 0 0 0 �… 0 
18 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 0 0 �… 0 
19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 �… 0 
20 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0 0 0 0 0 �… 0 
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�…
 

�…
 

�…
 

�…
 

�…
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�…
 

�…
 

�…
 

�… �…
 

Si
te

s 

44 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 �… 1 
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Table IIIa Site-by-edge matrix for August 
  Edges
  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 �… 58 

1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 �… 0 
2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 �… 0 
3 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 �… 0 
4 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 �… 0 
5 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 �… 0 
6 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 �… 0 
7 1 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 �… 0 
8 1 1 1 1 1 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 �… 0 

11 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 �… 0 
12 1 1 1 1 1 1 0 1 1 1 0 0 1 0 0 0 0 0 0 0 �… 0 
13 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0 0 0 0 0 0 �… 0 
14 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 0 0 0 0 �… 0 
17 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 0 �… 0 
18 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 0 0 0 1 �… 0 
19 1 1 1 1 1 1 0 1 1 1 0 0 1 0 0 0 1 0 0 0 �… 0 
20 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 0 �… 0 

�…
 

�…
 

�…
 

�…
 

�…
 

�…
 

�…
 

�…
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 �… �…
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44 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0 0 1 �… 1 
 

 
Table IVa Weight vector for May 

 
 
 
  
 

Table Va Weight vector for August 
 

Edges 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 ... 58 

100 100 100 100 100 100 100 33.3 33.3 33.3 50 50 100 100 50 50 26 50 50 93 ... 100 

 

           Edges 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 ... 68 

100 100 100 100 33.3 100 33.3 33.3 100 50 50 100 100 50 50 25 25 50 52 48 ... 100 
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Tableau VIIIa Données environnementales dans les eaux de surface aux stations échantillonnées en mai 2006. Lat = Latitude, Lon = Longitude, aMODC = Absorbance 
de la matière organique dissoute chromophorique, Chla = Chlorophylle a, COD = Carbone organique dissous, Cond = Conductivité, NT = Azote total, OD = Oxygène 
dissous, PT = Phosphore total, KdRPA = Coefficient d'extinction du rayonnement photosynthétique actif, Sal = Salinité, STD = Solides totaux dissous, Tem = 
Température et Turb = Turbidité. Les données d'oxygène dissous (OD), de pH et de turbidité (Turb) aux stations 49 à 52 sont manquantes dû au bris de l'appareil CTD. 
Stations Lat Lon aMODC Chla COD Cond NT OD pH PT KdRPA Sal STD Tem Turb 
  décimales décimales m-1 µg/L mg/L uS/cm mg/L mg/L   µg/L m-1 psu mg/L °C NTU 

1 45.1115 -74.446 1.909 1.426 2.585 220 3.007 10.369 8.030 10.800 0.547 0 116 11.766 0.000 
2 45.1186 -74.4612 1.992 1.946 2.638 219 3.627 10.426 8.042 10.886 0.469 0 116 11.635 0.000 
3 45.128 -74.4784 1.635 1.637 2.504 223 2.991 10.183 7.948 10.943 0.584 0 116 11.558 0.956 
5 45.2273 -74.2145 1.902 1.693 2.428 215 3.540 10.558 8.026 8.449 0.584 0 116 12.061 0.146 
7 45.3974 -73.7892 4.636 1.908 3.242 226 2.877 10.745 8.122 16.131 0.988 0 111 11.852 2.356 
8 45.4099 -73.8103 3.715 1.792 4.805 163.15 3.791 10.827 8.092 26.512 1.075 0 80 12.724 1.433 
9 45.4241 -73.8203 16.552 1.653 6.368 100.3 4.540 9.954 7.818 36.894 2.330 0 49 14.173 8.117 

10 45.5326 -73.5282 7.833 3.239 4.149 232 4.001 9.775 7.812 83.686 2.802 0 119 12.333 14.826 
11 45.5326 -73.5316 4.855 3.730 3.413 211 3.198 10.351 8.056 19.425 0.958 0 113 11.984 2.518 
12 45.5328 -73.5371 3.811 3.451 3.413 211 3.198 10.494 7.991 17.545 1.015 0 113 11.887 2.768 
13 45.733 -73.4167 4.217 3.598 3.309 205 2.829 10.540 8.006 14.020 1.031 0 108 12.154 3.247 
14 45.7354 -73.4225 5.645 2.665 3.660 197.8 4.436 10.365 8.044 15.008 1.343 0 104 12.400 3.883 
15 45.7354 -73.4225 5.645 2.633 6.030 129 3.595 10.319 7.871 36.026 2.047 0 64 13.405 18.721 
16 45.7402 -73.4365 16.397 3.683 6.030 129 3.458 9.763 7.512 54.873 2.508 0 64 13.796 13.055 
17 45.9334 -73.213 4.424 3.560 3.798 225 3.844 10.675 8.093 25.854 1.239 0 105 12.561 3.625 
18 45.9354 -73.2222 6.061 3.314 3.798 225 3.173 10.322 8.003 26.633 1.449 0 105 12.967 17.200 
19 45.9375 -73.2317 16.395 3.023 7.701 125.8 3.202 10.220 7.807 44.074 2.722 0 61 13.628 11.847 
20 46.0594 -73.077 5.490 4.265 4.602 178.8 3.788 10.497 7.917 56.572 1.925 0 89 12.678 7.933 
21 46.072 -73.0824 9.327 3.092 4.602 178.8 2.627 10.151 7.901 40.929 1.735 0 89 13.057 8.089 
22 46.1472 -72.846 24.177 3.506 8.042 99 3.555 10.095 7.665 34.033 2.477 0 50 11.946 3.617 
23 46.1625 -72.8634 5.398 3.198 3.874 210 3.198 10.339 7.987 50.200 1.651 0 104 12.685 6.774 
24 46.1783 -72.8776 4.638 3.542 3.352 217 2.535 10.474 8.090 36.002 2.272 0 109 12.684 5.243 
25 46.192 -72.8909 6.382 3.336 4.562 209 4.126 10.366 8.067 27.399 1.457 0 101 12.922 4.275 
26 46.2012 -72.9015 9.726 3.212 5.045 185.75 3.152 9.943 7.775 47.765 2.388 0 87.5 13.229 9.377 
27 46.2058 -72.9076 12.289 3.491 5.528 162.5 3.179 9.800 7.680 48.171 2.614 0 74 13.668 12.984 
28 46.2139 -72.9149 15.246 2.969 6.025 117.4 3.592 9.552 7.597 57.005 3.235 0 56 13.143 15.325 
29 46.2228 -72.7154 9.640 3.499 4.744 194.3 4.549 9.922 7.648 64.726 2.348 0 94 13.021 11.921 
30 46.2342 -72.733 4.797 3.263 3.408 218 3.852 10.396 7.927 39.302 1.992 0 108 13.109 5.028 

       vii 



31 46.2389 -72.7396 4.746 3.078 4.379 226 2.215 10.380 7.969 41.420 1.377 0 107 12.695 4.768 
32 46.2441 -72.7472 5.873 3.464 4.416 222 2.536 10.624 8.052 32.653 1.510 0 102 12.920 5.332 
33 46.2524 -72.7552 10.976 2.824 4.068 222 3.484 9.821 7.746 34.867 2.254 0 106 13.288 8.167 
34 46.2581 -72.7625 14.914 3.443 4.068 222 3.125 9.781 7.593 58.858 2.826 0 106 13.531 11.013 
35 46.265 -72.7697 16.372 3.054 9.584 134.8 4.115 9.563 7.623 72.628 3.308 0 60 13.868 14.900 
36 46.3581 -72.4882 13.751 4.936 7.436 165 2.312 10.060 7.920 72.575 2.017 0 83 13.336 8.400 
37 46.3612 -72.4976 8.867 3.433 4.542 184 2.257 10.119 7.808 35.225 1.897 0 91 13.430 8.086 
38 46.3625 -72.5002 21.017 2.897 9.551 23.5 1.070 10.113 7.629 20.369 2.357 0 12 13.111 6.621 
39 46.6346 -71.7283 12.789 4.217 5.661 192.4 1.792 9.921 7.803 71.539 2.408 0 91 13.840 12.250 
40 46.6393 -71.7283 9.760 3.563 6.399 182.1 4.211 10.216 7.837 50.162 2.067 0 88 13.202 9.948 
41 46.6579 -71.7283 12.224 2.819 4.559 151.1 3.126 10.134 7.800 52.804 2.502 0 72 13.740 10.316 
42 46.7476 -71.2677 10.253 3.335 5.901 175.8 3.293 10.035 7.891 55.792 2.448 0 88 13.285 11.321 
43 46.7507 -71.271 10.511 3.178 4.114 177.7 3.309 9.644 7.636 37.753 2.448 0 87 13.285 10.671 
44 46.753 -71.2737 10.525 2.987 4.688 171.1 1.418 9.716 7.635 67.098 2.420 0 86 13.197 11.346 
45 46.9046 -70.8917 11.531 2.818 4.591 181.7 2.599 9.865 7.685 53.793 2.714 0 88 12.829 14.225 
46 46.9673 -70.7226 11.324 3.309 4.586 192 1.733 10.000 7.785 57.251 3.241 0 88 12.857 21.350 
47 47.0295 -70.6919 10.486 22.303 4.511 191 1.739 10.310 7.807 224.337 6.016 0 89 13.302 58.184 
48 47.0584 -70.7598 9.016 9.003 4.281 176.7 2.197 9.891 7.801 303.979 10.177 0 87 13.235 101.244 
49 47.1815 -70.3705 7.365 5.358 4.028 3310 1.904 - - 370.413 5.440 2.1 1705 12.713 - 
50 47.3166 -70.2728 5.027 1.761 3.973 16460 0.996 - - 116.930 4.378 9.1 1705 8.422 - 
51 47.4614 -70.2484 4.740 0.935 3.025 18710 3.219 - - 43.252 1.521 15.4 1705 7.656 - 
52 47.321 -70.5137 6.686 1.374 3.598 8630 3.297 - - 110.285 3.681 6.5 1705 11.281 - 
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Tableau IXa Données environnementales dans les eaux de surface aux stations échantillonnées en août 2006. Lat = Latitude, Lon = Longitude, aMODC = Absorbance 
de la matière organique dissoute chromophorique, Chla = Chlorophylle a, COD = Carbone organique dissous, Cond = Conductivité, NT = Azote total, PT = Phosphore 
total, KdRPA = Coefficient d'extinction du rayonnement photosynthétique actif, Sal = Salinité, STD = Solides totaux dissous, Tem = Température et Turb = Turbidité. 
Les données d'oxygène dissous sont manquantes au mois d�’août dû au bris de l'appareil CTD. 
Stations Lat Lon aMODC Chl COD Cond NT pH PT KdRPA Sal STD Tem Turb 

  décimales décimales m-1 µg/L mg/L µS/cm mg/L   µg/L m-1 psu mg/L °C NTU 
1 45.1115 -74.446 0.882 1.591 2.289 284 3.843 7.34 4.548 0.562 0 118 24.167 0 
2 45.1186 -74.4612 0.843 1.674 2.135 287 2.870 8.18 5.204 0.385 0 118 24.299 0 
3 45.128 -74.4784 1.082 3.952 2.279 284 3.394 7.87 5.411 0.671 0 118 23.668 0 
4 45.20192 -74.17055 3.284 1.208 3.102 271 1.504 8.43 7.999 0.504 0 111 24.000 0 
5 45.2273 -74.2145 1.792 2.075 2.282 287 0.620 7.42 9.990 0.429 0 116 24.591 0 
6 45.24218 -74.2356 2.777 2.520 2.595 298 2.797 8.45 9.830 0.672 0 119 24.249 0 
7 45.3974 -73.7892 1.829 0.871 2.963 286 3.370 8.4 19.214 0.959 0 116 24.414 0 
8 45.4099 -73.8103 2.236 0.871 2.686 283 1.483 8.37 8.878 1.126 0 114 23.375 0.738 
9 45.4241 -73.8203 15.826 2.898 7.447 91 3.406 7.17 17.989 2.250 0 36 23.519 8.467 

11 45.5326 -73.5316 1.974 2.457 2.408 278 2.600 8.43 11.202 0.721 0 117 23.796 1.592 
12 45.5328 -73.5371 2.455 2.095 2.408 273 2.911 8.37 11.762 0.801 0 114 24.096 1.640 
13 45.73298 -73.41667 1.987 2.180 2.581 275 1.838 8.31 8.207 1.221 0 115 23.460 0 
14 45.7354 -73.4225 2.800 2.045 3.120 266 3.465 8.09 14.206 1.097 0 111 23.442 3.876 
17 45.9334 -73.213 2.952 1.703 2.446 275 0.487 8.36 10.869 1.221 0 114 23.460 0 
18 45.9354 -73.2222 3.975 1.109 3.029 253 2.915 8.06 18.402 1.473 0 108 23.088 5.065 
19 45.9375 -73.2317 9.606 1.883 4.584 178 3.890 7.63 13.758 1.980 0 76 23.404 5.711 
20 46.0594 -73.077 3.153 4.091 4.628 238 1.842 8.11 16.876 1.528 0 100 23.273 0 
21 46.072 -73.0824 7.547 1.451 3.957 211 3.020 7.49 22.721 1.533 0 88 23.445 0 
22 46.1472 -72.846 31.429 4.231 10.482 125 3.160 7.58 44.669 3.210 0 55 20.291 12.671 
23 46.1625 -72.8634 5.578 7.009 3.685 233 3.357 8.28 17.982 4.894 0 98 22.815 98.241 
24 46.1783 -72.8776 2.632 2.984 2.594 264 5.190 8.28 14.501 1.970 0 110 23.116 10.269 
25 46.192 -72.8909 3.381 1.509 2.828 261 1.817 8.06 17.417 1.669 0 109 23.597 6.233 
26 46.2012 -72.9015 8.758 2.273 4.464 190 2.189 7.91 40.906 1.707 0 80 22.976 6.176 
27 46.2058 -72.9076 11.918 4.936 5.583 154 3.239 7.76 12.514 2.741 0 64 23.400 20.663 
30 46.2342 -72.733 6.863 6.689 4.494 228 3.846 8.08 13.504 2.833 0 98 22.119 14.529 
31 46.2389 -72.7396 3.238 4.837 2.820 250 2.440 8.05 13.593 1.625 0 106 22.501 6.310 
32 46.2441 -72.7472 3.001 1.651 3.971 264 2.984 8.08 15.925 1.427 0 109 23.661 7.352 
33 46.2524 -72.7552 5.808 2.059 3.983 220 3.098 7.81 16.501 2.016 0 93 23.246 9.793 

  ix



34 46.2581 -72.7625 9.783 3.390 4.791 177 0.970 7.88 19.441 1.973 0 74 23.106 5.760 
36 46.3581 -72.4882 4.051 2.158 3.310 248 2.960 8 16.300 1.874 0 106 22.063 5.650 
37 46.3612 -72.4976 4.887 2.064 3.396 236 1.523 7.76 12.208 1.727 0 100 22.488 8.122 
38 46.3625 -72.5002 24.080 1.845 7.412 37 3.215 6.4 15.531 2.134 0 16 21.120 2.542 
39 46.6346 -71.7283 5.700 2.752 3.547 236 3.699 7.81 19.321 1.683 0 100 22.574 5.308 
40 46.6393 -71.7283 5.226 2.128 3.571 232 1.852 7.64 23.923 1.700 0 98 22.722 9.725 
41 46.6579 -71.7283 7.176 2.978 4.094 205 2.891 7.48 18.634 1.783 0 87 22.603 7.407 
42 46.7476 -71.2677 6.174 2.763 3.800 226 3.065 7.86 28.458 1.720 0 95 22.995 8.067 
43 46.7507 -71.271 6.382 2.554 5.305 224 2.161 7.98 16.190 2.160 0 94 22.857 12.452 
44 46.753 -71.2737 7.796 3.956 4.229 200 1.968 7.83 22.398 1.794 0 84 22.795 8.478 
45 46.9046 -70.8917 6.428 5.985 4.543 220 2.981 7.75 24.821 2.596 0 93 23.163 9.721 
46 46.9673 -70.7226 6.748 9.894 3.780 222 3.477 7.57 105.921 2.685 0 93 23.178 29.863 
47 47.0295 -70.6919 6.614 54.822 3.741 224 1.176 8.03 64.888 7.326 0 94 23.195 89.873 
48 47.0584 -70.7598 5.635 3.053 3.794 2720 3.640 7.54 43.909 4.163 1.4 1164 21.830 34.138 
49 47.1815 -70.3705 4.993 4.902 3.279 5790 1.710 7.89 29.351 4.295 3.5 1164 20.296 40.800 
50 47.3166 -70.2728 2.386 1.238 2.963 23700 1.544 7.71 17.529 1.815 18.9 1164 12.158 9.767 
51 47.4614 -70.2484 2.994 0.623 1.955 22900 3.304 7.66 18.615 0.913 18 1164 13.269 1.800 
52 47.321 -70.5137 4.109 1.015 5.438 13560 3.472 7.76 31.262 1.620 9.2 1164 17.560 6.470 

 

     x 


