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Methods: 

Site Selection: 
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Sampling Techniques: 
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Methods of Analysis:	

Canopy-Tree stratum: 
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Shrub and Small-Tree Stratum: 
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Ground Vegetation Stratum: 
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Downed Woody Debris: 
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Light Transmission:	
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Tree Height:	
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Tree Age:	
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Air Temperature: 
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Soil Temperature: 
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Results and Discussion: 

General Description of Study Sites:	
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Participation of High school Students:	
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Tree Health: 
 
Hollow Water & Nopiming North Jack Pine: 
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Nopiming North & Flintstone Lake Black Spruce: 
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Crown Class: 
	
Hollow Water & Nopiming North Jack Pine: 
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Nopiming North & Flintstone Lake Black Spruce: 
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Crown Rating: 
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Nopiming North & Flintstone Lake Black Spruce: 
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Shrub and Small-Tree Stratum:	
 

Hollow Water & Nopiming North Jack Pine: 
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Ground Vegetation Stratum: 

 

Hollow Water & Nopiming North Jack Pine: 
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Nopiming North & Flintstone Lake Black Spruce: 
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Tree height:	
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Tree age: 
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Air and Soil temperature:	
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Appendix: 

Appendix I: Maps of the 5 plots in each stand 

 

Hollow Water 1912 Jack Pine Plot 1 
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Hollow Water 1912 Jack Pine Plot 2 
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Hollow Water 1912 Jack Pine Plot 3 
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Hollow Water 1912 Jack Pine Plot 4 
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Hollow Water 1912 Jack Pine Plot 5 
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Hollow Water 1983 Jack Pine Plot 1 
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Hollow Water 1983 Jack Pine Plot 2 
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Hollow Water 1983 Jack Pine Plot 3 
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Hollow Water 1983 Jack Pine Plot 4	
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Hollow Water 1983 Jack Pine Plot 5 
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Hollow Water 1992 Jack Pine Plot 1 
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Hollow Water 1992 Jack Pine Plot 2 
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Hollow Water 1992 Jack Pine Plot 3 
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Hollow Water 1992 Jack Pine Plot 4 
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Hollow Water 1992 Jack Pine Plot 5 
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Hollow Water 2000 Jack Pine Plot 1 
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Hollow Water 2000 Jack Pine Plot 2 
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Hollow Water 2000 Jack Pine Plot 3 
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Hollow Water 2000 Jack Pine Plot 4 
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Hollow Water 2000 Jack Pine Plot 5 
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Nopiming North 1920 Jack Pine Plot 1 
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Nopiming North 1920 Jack Pine Plot 2 
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Nopiming North 1920 Jack Pine Plot 3 
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Nopiming North 1920 Jack Pine Plot 4 
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Nopiming North 1920 Jack Pine Plot 5 
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Nopiming North 1900 Black Spruce Plot 1 
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Nopiming North 1900 Black Spruce Plot 2 
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Nopiming North 1900 Black Spruce Plot 3 
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Nopiming North 1900 Black Spruce Plot 4 
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Nopiming North 1900 Black Spruce Plot 5 
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Flintstone Lake 1993 Black Spruce Plot 1 
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Flintstone Lake 1993 Black Spruce Plot 2 
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Flintstone Lake 1993 Black Spruce Plot 3 
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Flintstone Lake 1993 Black Spruce Plot 4 
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Flintstone Lake 1993 Black Spruce Plot 5 
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Appendix II: GPS locations of study plots 

	
Stand Plot # Latitude Longitude Accuracy (m) Bearing 

           

NN1920JP 1 N 50° 40.774 W 95° 18.412 ±12 80° 

NN1920JP 2 N 50° 40.826 W 95° 18.722 ±11 0° 

NN1920JP 3 N 50° 40.780 W 95° 18.581 ±8 0° 

NN1920JP 4 N 50° 40.752 W 95° 18.462 ±6 10° 

NN1920JP 5 N 50° 40.794 W 95° 18.620 ±12 0° 

            

NN1900BS 1 N 50° 41.480 W 95° 18.989 ±10 45° 

NN1900BS 2 N 50° 41.518 W 95° 18.924 ±7 0° 

NN1900BS 3 N 50° 41.506 W 95° 18.816 ±14 10° 

NN1900BS 4 N 50° 41.529 W 95° 18.999 ±5 0° 

NN1900BS 5 N 50° 41.559 W 95° 18.937 ±14 0° 

            

FL1993BS 1 N 50° 43.960 W 95° 17.920 ±7 170° 

FL1993BS 2 N 50° 43.957 W 95° 17.878 ±7 °
*1

 

FL1993BS 3 N 50° 43.972 W 95° 17.839 ±5 85° 

FL1993BS 4 N 50° 43.943 W 95° 17.837 ±6 60° 

FL1993BS 5 N 50° 43.930 W 95° 17.881 ±6 90° 

            

HW1912JP 1 N 51° 10.284 W 96° 19.482 ±7 °
*1

 

HW1912JP 2 N 51° 10.260 W 96° 19.481 ±12 °
*1

 

HW1912JP 3 N 51° 10.253 W 96° 19.561 ±7 °
*1

 

HW1912JP 4 N 51° 10.207 W 96° 19.538 ±7 °
*1

 

HW1912JP 5 N 51° 10.186 W 96° 19.582 ±8 °
*1

 

            

HW1983JP 1 N 51° 09.905 W 96° 19.986 ±7 110° 

HW1983JP 2 N 51° 09.947 W 96° 18.596 ±12 0° 

HW1983JP 3 N 51° 09.839 W 96° 19.948 ±7 180° 

HW1983JP 4 N 51° 09.780 W 96° 19.939 ±7 190° 

HW1983JP 5 N 51° 09.734 W 96° 19.974 ±8 10° 

            

HW1992JP 1 N 51° 09.928 W 96° 18.637 ±13 95° 

HW1992JP 2 N 51° 09.947 W 96° 18.596 ±12 80° 

HW1992JP 3 N 51° 09.976 W 96° 18.594 ±9 80° 

HW1992JP 4 N 51° 09.780 W 96° 18.532 ±16 120° 

HW1992JP 5 N 51° 09.984 W 96° 18.463 ±11 100° 

            

HW2000JP 1 N 51° 10.085 W 96° 19.146 ±8 180° 

HW2000JP 2 N 51° 10.127 W 96° 19.142 ±8 0° 

HW2000JP 3 N 51° 10.083 W 96° 19.101 ±8 180° 

HW2000JP 4 N 51° 10.104 W 96° 19.088 ±7 0° 

HW2000JP 5 N 51° 10.084 W 96° 19.027 ±6 180° 
*1

 - Not recorded 
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Appendix III: List of species in each stand and master list of species 

 

Hollow Water 1912 Jack Pine 

 Trees 

Common Name Scientific Name 

Jack Pine Pinus banksiana 
Trembling Aspen Populus tremuloides 
White Spruce Picea glauca 
Balsam Fir Abies balsamea 
Black Spruce Picea mariana 
White Birch Betula papyrifera 

	
	

Hollow Water 1912 Jack Pine 

Seedlings and Shrubs 

Common Name Scientific Name 

Balsam Fir Abies balsamea 
Manitoba Maple Acer negundo 
Beaked Hazelnut Corylus cornuta 

Trembling Aspen 
Populus 
tremuloides 

Bush Honeysuckle Diervilla lonicera 
Black Spruce Picea mariana 
White Birch Betula papyrifera 
White Spruce Picea glauca 

Saskatoon 
Amelanchier 
alnifolia 

Alder Alnus spp. 
High Bush Cranberry Viburnum opulus 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

Hollow Water 1912 Jack Pine 

Ground Vegetation 

Common Name Scientific Name 

Balsam fir Abies balsamea 
Mountain Maple Acer spicatum 
Saskatoon Amelanchier alnifolia 
Sarsaparilla  Aralia nudicaulis 
White birch Betula papyrifera 
Bark moss Brachytheciaceae salebrosum 
Feather moss Calliergon spp. 
Prince's Pine Chimaphila umbellata 
Sulphur cup Cladonia sulphurina 
Blue Bead Lily Clintonia borealis 
Bunchberry Cornus canadensis 
Beaked Hazelnut Corylus cornuta 
Bush Honeysuckle Diervilla lonicera 
Fairybells Disporum trachycarpum 
Spruce Moss Evernia mesomorpha 
Woodland Strawberry Fragaria vesca 
Stair-step Moss Hylocomium splendens 
Monk's Hood Lichen Hypogymnia physodes 
Twinflower Linnaea borealis 
Ground Cedar Lycopodium complanatum 
Ground Pine Lycopodium obscurum 
Wild-lily-of-the-valley Maianthemu canadense 
Frog's Pelt Peltigera neopolydactyla 
Big Red Stem Pleurizium schreberi 
Trembling Aspen Populus tremuloides 
Wintergreen Pyrola spp. 
Currant Ribes spp. 
Prickly Rose Rosa acicularis 
Dewberry Rubus pubescens 
Rose Twisted Stalk Streptopus lanceolatus  
Powdery Beard Usnea lapponica 
Old Mans Beard Usnea spp. 
Low-sweet Blueberry Vaccinium angustifolium 
Blueberry Vaccinium myrtilloides 
Kidney Leaved Violet Viola renifolia 
Grass   

Knight's Plume Moss   

Lichen   

Moss   
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Hollow Water 1983 Jack Pine 

Trees 

Common 
Name Scientific Name 

Balsam Fir Abies balsamea 
Green Alder Alnus crispa 
White Birch Betula papyrifera 
Black Spruce Picea mariana 
Jack Pine Pinus banksiana 

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

Hollow Water 1983 Jack Pine 

Ground Vegetation 

Common Name Scientific Name 

Balsam Fir Abies balsamea 
Bearberry Artostaphylos uva-ursi 
Prince's Pine Chimaphila umbellata 
Cladina arbuscuala Cladina arbuscula 
Green Reindeer Lichen Cladina mitis 
Grey Reindeer Lichen Cladina rangiferina 
Cladonia Cladonia spp. 
Blue Beaded Lily Clintonia borealis 
Goldthread Coptis trifolia 
Bunchberry Cornus canadensis 
Pink Lady Slipper Cypripedium acaule 

Fireweed 
Epilobium 
angustifolium 

Horsetail Equisetum spp. 
Creeping Snowberry Gaultheria hispidula 
Juniper Juniperus communis 
Labrador Tea Ledum groenlandicum 
Twinflower Linnaea borealis 

Wild-lily-of-the-valley 
Maianthemu 
canadense 

Black Spruce Picea mariana 
Wintergreen Pyrola spp. 
Three-Leaved False Solomon's Seal Smilacina trifolia 
Starfower Trientalis borealis 
Blueberry Vaccinium myrtilloides 
Moss   

Grass   

Mushroom   

Hollow Water 1983 Jack Pine 

Seedlings and Shrubs 

Common 
Name Scientific Name 

Balsam Fir Abies balsamea 
Green Alder Alnus crispa 
White Birch Betula papyrifera 
Black Spruce Picea mariana 
Jack Pine Pinus banksiana 
Trembling 
Aspen Populus tremuloides 
Willow Salix spp. 
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Hollow Water 1992 Jack Pine 

Trees 

Common 
Name Scientific Name 

Balsam Fir Abies balsamea 
White Birch Betula papyrifera 
White Spruce Picea glauca 
Black Spruce Picea mariana 
Jack Pine Pinus banksiana 

	
	

Hollow Water 1992 Jack Pine 

Seedlings and Shrubs 

Common Name Scientific Name 

Balsam Fir Abies balsamea 
Green Alder Alnus crispa 
White Birch Betula papyrifera 
Beaked 
Hazelnut Corylus cornuta 
White Spruce Picea glauca 
Black Spruce Picea mariana 
Jack Pine Pinus banksiana 
Trembling 
Aspen 

Populus 
tremuloides 

Willow Salix spp. 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

Hollow Water 1992 Jack Pine 

Ground Vegetation 

Common Name Scientific Name 

Sarsapairlla Aralia nudicaulis 
Bearberry Artostaphylos uva-ursi 
White Birch Betula papyrifera 
Blue Beaded Lily Clintonia borealis 
Goldthread Coptis trifolia 
Bunchberry Cornus canadensis 
Pink Lady Slipper Cypripedium acaule 
Bush Honeysuckle Diervilla lonicera 
Horsetail Equisetum spp. 
Creeping Snowberry Gaultheria hispidula 
Labrador Tea Ledum groenlandicum 
Twin Flower Linnaea borealis 
Club Moss Lycopodium spp. 
Wild-lily-of-the-valley Maianthemu canadense 
Black Spruce Picea mariana 
Trembling Aspen Populus tremuloides 
Wild Red Raspberry Rubus idaeus 
Starflower Trientalis borealis 
Blueberry Vaccinium myrtilloides 
Grass   

Moss   

Fern   



	 *8�

	
Hollow Water 2000 Jack Pine 

Trees 

Common 
Name Scientific Name 

White Birch Betula papyrifera 
Black Spruce Picea mariana 
Jack Pine Pinus banksiana 
Trembling 
Aspen 

Populus 
tremuloides 

	
	

Hollow Water 2000 Jack Pine 

Seedlings and Shrubs 

Common 
Name Scientific Name 

White Birch Betula papyrifera 
Beaked 
Hazelnut Corylus cornuta 
Ash Fraxinus spp. 
Tamarack Larix laricina 
White Spruce Picea glauca 
Black Spruce Picea mariana 
Jack Pine Pinus banksiana 
Trembling 
Aspen 

Populus 
tremuloides 

Willow Salix spp. 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

Hollow Water 2000 Jack Pine 

Ground Vegetation 

Common Name Scientific Name 

Spreading Dogbane Apocynum androsaemifolium 
Sarsaparilla  Aralia nudicaulis 
Cladina arbuscula Cladina arbuscula 
Grey Reindeer Lichen Cladina rangiferina 
Cladonia Cladonia spp. 
Blue Bead Lily Clintonia borealis 
Goldthread Coptis trifolia 
Bunchberry Cornus canadensis 
Bush Honeysuckle Diervilla lonicera 
Fireweed Epilobium angustifolium 
Horsetail Equisetum spp. 
Woodland Strawberry Fragaria vesca 
Creeping Snowberry Gaultheria hispidula 
Lesser Rattlesnake Plantain Goodyera repens 
Labrador Tea Ledum groenlandicum 
Ground Cedar Lycopodium complanatum 
Ground Pine Lycopodium obscurum 
Club Moss Lycopodium spp. 
Wild-lily-of-the-valley Maianthemu canadense 
Currant Ribes spp. 
Common Wild Rose Rosa woodsii 
Wild Red Raspberry Rubus idaeus 
Dewberry Rubus pubescens 
Willow Salix spp. 
Starflower Trientalis borealis 
Twin Flower Linnaea borealis 
Blueberry Vaccinium myrtilloides 
Fern   

Moss   

Grass   
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Nopiming North 1920 Jack Pine 

Trees 

Common Name Scientific Name 

White Birch Betula papyrifera 
Black Spruce Picea mariana 
Jack Pine Pinus banksiana 

Trembling Aspen 
Populus 
tremuloides 

Nopiming North 1920 Jack Pine 

Ground Vegetation 

Common Name Scientific Name 

Sarsaparilla  Aralia nudicaulis 
Spreading Dogbane Apocynum androsaemifolium 
Bearberry Artostaphylos uva-ursi 
White birch Betula papyrifera 
Prince's Pine Chimaphila umbellata 
Cladina arbuscula Cladina arbuscula 
Grey Reindeer Lichen Cladina rangiferina 
Blue Bead Lily Clintonia borealis 
Bunchberry Cornus canadensis 
Spiny Wood Fern Dryopteris ausriaca 
Fireweed Epilobium angustifolium 
Horsetail Equisetum spp. 
Creeping Snowberry Gaultheria hispidula 
Richardson's Alumroot Heuchera richardsonii 
Juniper Juniperus communis 
Twinflower Linnaea borealis 
Stiff Club Moss Lycopodium annotinum 
Club Moss Lycopodium spp. 
Wild-lily-of-the-valley Maianthemu canadense 
Peltigera Peltigera spp. 
Trembling Aspen Populus tremuloides 
Three-Toothed Cinquefoil Potentilla tridentata 
Wintergreen Pyrola spp. 
Common Wild Rose Rosa woodsii 
Wild Red Raspberry Rubus idaeus 
Wooly Coral Stereocaulon tomentosum 
Starflower Trientalis borealis 
Blueberry Vaccinium myrtilloides 
Violet Viola spp. 
Moss   

Grass   

Foliose Lichens   

Nopiming North 1920 Jack Pine 

Seedlings and Shrubs 

Common 
Name Scientific Name 

Green Alder Alnus crispa 
White Birch Betula papyrifera 

Juniper 
Juniperus 
communis 

Black Spruce Picea mariana 
Jack Pine Pinus banksiana 
Trembling 
Aspen 

Populus 
tremuloides 

Choke cherry Prunus virginiana 
Willow Salix spp. 
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Nopiming North 1900 Black Spruce 

Ground Vegetation 

Common Name Scientific Name 

Green Alder Alnus crispa 
Bearberry Artostaphylos uva-ursi 
Leather Leaf Chamaedaphne calyculata 
Grey Reindeer Lichen Cladina rangiferina 
Horsetail Equisetum spp. 
Creeping Snowberry Gaultheria hispidula 
Labrador Tea Ledum groenlandicum 
Club Moss Lycopodium spp. 
Small Bog Cranberry Oxycoccus microcarpus 
Black Spruce Picea mariana 
Wild Red Currant Ribes triste 
Three-Leaved False Solomon's 
Seal Smilacina trifolia 
Blueberry Vaccinium myrtilloides 
Moss   

Grass   

Nopiming North 1900 Black 
Spruce 

Trees 

Common Name Scientific Name 

Black Spruce Picea mariana 

Nopiming North 1900 Black 
Spruce 

Seedlings and Shrubs 

Common Name Scientific Name 

Green Alder Alnus crispa 
Black Spruce Picea mariana 
Willow Salix spp. 
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Flintstone Lake 1993 Black Spruce 

Trees 

Common Name Scientific Name 

Jack Pine Pinus banksiana 
	
	

Flintstone Lake 1993 Black Spruce 

Seedlings and Shrubs 

Common 
Name Scientific Name 

Green Alder Alnus crispa 
White Birch Betula papyrifera 
Black Spruce Picea mariana 
Jack Pine Pinus banksiana 
Trembling 
Aspen 

Populus 
tremuloides 

Willow Salix spp. 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

Flintstone Lake 1993 Black Spruce 

Ground Vegetation 

Common Name Scientific Name 

Bearberry Artostaphylos uva-ursi 

Leatherleaf 
Chamaedaphne 
calyculata 

Cladina arbuscula Cladina arbuscula 
Grey Reindeer Lichen Cladina rangiferina 
Cladonia Cladonia spp. 
Horsetail Equisetum spp. 
Green Reindeer Lichen  Cladina mitis 
Labrador Tea Ledum groenlandicum 
Club Moss Lycopodium spp. 
Small Bog Cranberry Oxycoccus microcarpus 
Black Spruce Picea mariana 
Trembling Aspen Populus tremuloides 
Wild Red Current Ribes triste 
Willow Salix spp. 
Three-Leaved False Solomon's 
Seal Smilacina trifolia 
Starflower Trientalis borealis 
Blueberry Vaccinium myrtilloides 
Grass   

Moss   
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Master List 

Trees 

Common Name Scientific Name 

Balsam Fir Abies balsamea 
Green Alder Alnus crispa 
White Birch Betula papyrifera 
White Spruce Picea glauca 
Black Spruce Picea mariana 
Jack Pine Pinus banksiana 
Trembling Aspen Populus tremuloides 

	
	

Master List 

Seedlings and Shrubs 

Common Name Scientific Name 

Balsam Fir Abies balsamea 
Manitoba Maple Acer negundo 
Green Alder Alnus crispa 
Alder Alnus spp. 
Saskatoon Amelanchier alnifolia 
White Birch Betula papyrifera 
Beaked Hazelnut Corylus cornuta 
Bush Honeysuckle Diervilla lonicera 
Ash Fraxinus spp. 
Juniper Juniperus communis 
Tamarack Larix laricina 
White Spruce Picea glauca 
Black Spruce Picea mariana 
Jack Pine Pinus banksiana 
Trembling Aspen Populus tremuloides 
Choke cherry Prunus virginiana 
Willow Salix spp. 
High Bush Cranberry Viburnum opulus 
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Master List 

Ground Vegetation 

Common Name Scientific Name 

Balsam fir Abies balsamea 
Mountain Maple Acer spicatum 
Green Alder Alnus crispa 
Saskatoon Amelanchier alnifolia 

Spreading Dogbane 
Apocynum 
androsaemifolium 

Sarsaparilla  Aralia nudicaulis 
Bearberry Artostaphylos uva-ursi 
White birch Betula papyrifera 

Bark moss 
Brachytheciaceae 
salebrosum 

Feather moss Calliergon spp. 
Leather Leaf Chamaedaphne calyculata 
Prince's Pine Chimaphila umbellata 
Cladina arbuscula Cladina arbuscula 
Green Reindeer Lichen Cladina mitis 
Grey Reindeer Lichen Cladina rangiferina 
Cladonia Cladonia spp. 
Sulphur cup Cladonia sulphurina 
Blue Bead Lily Clintonia borealis 
Goldthread Coptis trifolia 
Bunchberry Cornus canadensis 
Beaked Hazelnut Corylus cornuta 
Pink Lady Slipper Cypripedium acaule 
Bush Honeysuckle Diervilla lonicera 
Fairybells Disporum trachycarpum 
Spiny Wood Fern Dryopteris ausriaca 
Fireweed Epilobium angustifolium 
Horsetail Equisetum spp. 
Spruce Moss Evernia mesomorpha 
Woodland Strawberry Fragaria vesca 
Creeping Snowberry Gaultheria hispidula 
Lesser Rattlesnake Plantain Goodyera repens 
Richardson's Alumroot Heuchera richardsonii 
Stair-step Moss Hylocomium splendens 
Monk's Hood Lichen Hypogymnia physodes 
Juniper Juniperus communis 
Labrador Tea Ledum groenlandicum 
Twinflower Linnaea borealis 
Stiff Club Moss Lycopodium annotinum 
Ground Cedar Lycopodium complanatum 
Ground Pine Lycopodium obscurum 
Club Moss Lycopodium spp. 
Wild-lily-of-the-valley Maianthemu canadense 
Small Bog Cranberry Oxycoccus microcarpus 
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Master List 

Ground Vegetation 

Common Name Scientific Name 

Frog's Pelt Peltigera neopolydactyla 
Peltigera Peltigera spp. 
Black Spruce Picea mariana 
Big Red Stem Pleurizium schreberi 
Trembling Aspen Populus tremuloides 
Three-Toothed Cinquefoil Potentilla tridentata 
Knight's Plume Moss Ptilium crista-castrensis 
Wintergreen Pyrola spp. 
Currant Ribes spp. 
Wild Red Currant Ribes triste 
Prickly Rose Rosa acicularis 
Common Wild Rose Rosa woodsii 
Wild Red Raspberry Rubus idaeus 
Dewberry Rubus pubescens 
Willow Salix spp. 
Three-Leaved False Solomon's 
Seal Smilacina trifolia 
Wooly Coral Stereocaulon tomentosum 
Rose Twisted Stalk Streptopus lanceolatus  
Starflower Trientalis borealis 
Powdery Beard Usnea lapponica 
Old Mans Beard Usnea spp. 
Low-sweet Blueberry Vaccinium angustifolium 
Blueberry Vaccinium myrtilloides 
Kidney Leaved Violet Viola renifolia 
Violet Viola spp. 
Fern   
Foliose Lichens   

Grass   
Lichen   
Moss   
Mushroom   

	
	
	
	
	
	
	
	
	
	
	
	
	



	 *5-

	
	
	
	

References:	

 

*=	 .��������+	 �/+	 ��������>�&����+	 >/	 <*777=/	 �&�����&��	 ����������	 ��
	 "���������	

#��,��1!	 ����������	 C���������	 ����������	 >����&���/	 ��"#	 $���
�������	 %���&�!	

�(��������+	%������	

	

-=	E������+	'/+	0�����,+	�/+	��&0�����+	"/+	>�?��+	E/	 <*77�=	>�����	��	 ���	:������	

������	 
�����	 Q	 "����	 >��1���
/	 ����	 >���	 >(��������	 ��
	 ���	 $���
���	 
�����	

���4�&�/	�
������+	"������	

	

8=	�����+	'�/	E����	:/	<-���=	>����
���	$������	��	���	$����������	��
	���(&�(��	��	

:��
;	��������	��	���	��������	��
��	
�����/	��������	��
��	
�����	>��?�&�	�	77	S	

-	S	57/	>���	
����+	��������	

	

5=	���1+	�/	<-��-=/	����!HH,,,/���1/���H����H�,&�H���(��H�����H���(����1/����	

	

�=	:�1���
��	<-���=/	����!HH��/,�1���
��/���H,�1�H:�������N.�������;N��
N$������	

	

�=	�,�;3�+	#/	<-���=	����!HH,,,/,�������/&�H�(���&,��1�H���(������H��H"
H��
�A/���	

	


