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Appendix 1.  Glossary of Scientific and Common Plant Species Names 

Scientific Name Common Name 
Acer negundo Manitoba maple 
Achillea millefolium common yarrow 
Achnatherum hymenoides Indian rice grass 
Agropyron dasystachyum  northern wheat grass 
Agropyron fragile Siberian wheat grass 
Agropyron sibiricum  Siberian wheat grass 
Agropyron smithii  western wheat grass 
Agropyron trachycaulum slender wheat grass 
Agrostis stolonifera creeping bentgrass 
Ambrosia acanthicarpa bur ragweed 
Ambrosia psilostachya perennial ragweed 
Antennaria microphylla little-leaf pussytoes 
Antennaria parvifolia  small-leave pussytoes 
Aristida purpurea var. longiseta Fendler threeawn 
Artemisia campestris field sagewort 
Artemisia cana silver sagebrush 
Artemisia frigida pasture sagewort 
Artemisia ludoviciana prairie sagewort 
Artemisia tridentata ssp. wyomingensis  Wyoming big sagebrush 
Artemisia spp. sage 
Bouteloua gracilis blue grama 
Bromus tectorum cheatgrass 
Calamovilfa longifolia  sand grass 
Carex emoryi Emory's sedge 
Carex foenea dryspike sedge 
Carex lanuginosa wooly sedge 
Carex obtusata blunt sedge 
Carex pellita wooly sedge 
Carex pensylvanica sunloving sedge 
Cenchrus longispinus mat sandbur 
Cerastium arvense  field chickweed 
Chamaesyce serpyllifolia thymeleaf sandmat 
Chenopodium fremontii Fremont's goosefoot 
Chenopodium pratericola desert goosefoot 
Chenopodium subglabrum  smooth narrow-leaved goosefoot 
Cirsium arvense Canada thistle 
Cleome serrulata  bee plant 
Cornus sericea redosier dogwood 
Coryphantha vivipara  cushion cactus 
Cryptantha fendleri  Fendler's cryptanth 
Cyperus schweinitzii  sand nut-grass 
Descurainia sophia  flixweed 
Echinacea angustifolia blacksamson echinacea 
Elaeagnus angustifolia Russian olive 
Elaeagnus commutata silver-berry 
Elymus canadensis Canada wild rye 
Elymus lanceolatus ssp. lanceolatus northern wheat grass 
Equisetum arvense common horsetail 
Equisetum hyemale scouring rush 
Erigeron caespitosus tufted fleabane 
Escobaria vivipara cushion cactus 
Euphorbia esula leafy spurge 
Eurotia  lanata winter fat 
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Scientific Name Common Name 
Franseria acanthicarpa bur ragweed 
Fraxinus pennsylvanica green ash 
Glycyrrhiza lepidota wild licorice 
Grindelia squarrosa curlycup gumweed 
Helianthus annuus  common annual sunflower 
Helianthus couplandii annual sunflower 
Helianthus pauciflorus ssp. subrhomboideus rhombic-leaved sunflower 
Helianthus petiolaris prairie sunflower 
Helianthus subrhomboideus  rhombic-leaved sunflower 
Hesperostipa comata needle-and-thread grass 
Heterotheca villosa  golden aster 
Juncus balticus  wire rush 
Kochia scoparia Mexican-fireweed 
Koeleria macrantha  June grass 
Krascheninnikovia lanata winter fat 
Lactuca pulchella  common blue lettuce 
Lactuca tartarica var. pulchella common blue lettuce 
Lepidium densiflorum common peppergrass 
Leymus canadensis Canada wild rye 
Liatris punctata dotted blazingstar 
Lygodesmia rostrata  annual skeleton-weed 
Maianthemum stellata star-flowered Solomon's seal 
Melilotus spp. sweet-clover 
Mentha arvensis wild mint 
Oenothera nuttallii  white evening primrose 
Opuntia macrorhiza twistspine pricklypear 
Opuntia polyacantha  prickly pear 
Oryzopsis hymenoides Indian rice grass 
Pascopyrum smithii western wheat grass 
Phalaris arundinacaea reed canarygrass 
Phyla lanceolata lanceleaf fogfruit 
Plantago patagonica  wooly plantain 
Poa palustris fowl bluegrass 
Poa pratensis  Kentucky bluegrass 
Poa secunda Sandberg bluegrass 
Populus angustifolia narrow-leaf cottonwood 
Populus deltoides western cottonwood 
Populus fremontii Fremont cottonwood 
Populus tremuloides aspen 
Potentilla pensylvanica Pennsylvania cinquefoil 
Prunus americana American plum 
Prunus virginiana chokecherry 
Psoralea lanceolata lemon scurfpea 
Psoralidium lanceolatum lemon scurfpea 
Ribes oxyacanthoides wild gooseberry 
Rosa acicularis prickly rose 
Rosa woodsii common wild rose 
Rumex venosus wild begonia / veined dock 
Salix amygdaloides peachleaf willow 
Salix bebbiana Bebb's willow 
Salix exigua sandbar willow 
Salix interior sandbar willow 
Salix lutea yellow willow 
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Scientific Name Common Name 
Salix spp. willow 
Salsola kali  Russian thistle 
Schizachyrium scoparium  little bluestem 
Shinnersoseris rostrata annual skeleton-weed 
Smilacina stellata star-flowered Solomon's seal 
Solidago canadensis Canada goldenrod 
Solidago missouriensis Missouri goldenrod 
Spartina pectinata prairie cord grass 
Sporobolus cryptandrus  sand dropseed 
Stipa comata needle-and thread grass 
Symphoricarpos occidentalis buckbrush 
Taraxacum officinale common dandelion 
Thermopsis rhombifolia golden bean 
Tragopogon dubius goat's beard 
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Common Name Scientific Name 
American plum Prunus americana 
annual skeleton-weed Lygodesmia rostrata  
annual skeleton-weed Shinnersoseris rostrata 
annual sunflower Helianthus couplandii 
aspen Populus tremuloides 
Bebb's willow Salix bebbiana 
bee plant Cleome serrulata  
blacksamson echinacea Echinacea angustifolia 
blue grama Bouteloua gracilis 
blunt sedge Carex obtusata 
buckbrush Symphoricarpos occidentalis 
bur ragweed Ambrosia acanthicarpa 
bur ragweed Franseria acanthicarpa 
Canada goldenrod Solidago canadensis 
Canada thistle Cirsium arvense 
Canada wild rye Elymus canadensis 
Canada wild rye Leymus canadensis 
cheatgrass Bromus tectorum 
chokecherry Prunus virginiana 
common annual sunflower Helianthus annuus  
common blue lettuce Lactuca pulchella  
common blue lettuce Lactuca tartarica var. pulchella 
common dandelion Taraxacum officinale 
common horsetail Equisetum arvense 
common peppergrass Lepidium densiflorum 
common wild rose Rosa woodsii 
common yarrow Achillea millefolium 
creeping bentgrass Agrostis stolonifera 
curlycup gumweed Grindelia squarrosa 
cushion cactus Coryphantha vivipara  
cushion cactus Escobaria vivipara 
desert goosefoot Chenopodium pratericola 
dotted blazingstar Liatris punctata 
dryspike sedge Carex foenea 
Emory's sedge Carex emoryi 
Fendler threeawn Aristida purpurea var. longiseta 
Fendler's cryptanth Cryptantha fendleri  
field chickweed Cerastium arvense  
field sagewort Artemisia campestris 
flixweed Descurainia sophia  
fowl bluegrass Poa palustris 
Fremont cottonwood Populus fremontii 
Fremont's goosefoot Chenopodium fremontii 
goat's beard Tragopogon dubius 
golden aster Heterotheca villosa  
golden bean Thermopsis rhombifolia 
green ash Fraxinus pennsylvanica 
Indian rice grass Achnatherum hymenoides 
Indian rice grass Oryzopsis hymenoides 
June grass Koeleria macrantha  
Kentucky bluegrass Poa pratensis  
lanceleaf fogfruit Phyla lanceolata 
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Common Name Scientific Name 
leafy spurge Euphorbia esula 
lemon scurfpea Psoralea lanceolata 
lemon scurfpea Psoralidium lanceolatum 
little bluestem Schizachyrium scoparium  
little-leaf pussytoes Antennaria microphylla 
Manitoba maple Acer negundo 
mat sandbur Cenchrus longispinus 
Mexican-fireweed Kochia scoparia 
Missouri goldenrod Solidago missouriensis 
narrow-leaf cottonwood Populus angustifolia 
needle-and thread grass Stipa comata 
needle-and-thread grass Hesperostipa comata 
northern wheat grass Agropyron dasystachyum  
northern wheat grass Elymus lanceolatus ssp. lanceolatus 
pasture sagewort Artemisia frigida 
peachleaf willow Salix amygdaloides 
Pennsylvania cinquefoil Potentilla pensylvanica 
perennial ragweed Ambrosia psilostachya 
prairie cord grass Spartina pectinata 
prairie sagewort Artemisia ludoviciana 
prairie sunflower Helianthus petiolaris 
prickly pear Opuntia polyacantha  
prickly rose Rosa acicularis 
redosier dogwood Cornus sericea 
reed canarygrass Phalaris arundinacaea 
rhombic-leaved sunflower Helianthus pauciflorus ssp. subrhomboideus 
rhombic-leaved sunflower Helianthus subrhomboideus  
Russian olive Elaeagnus angustifolia 
Russian thistle Salsola kali  
sage Artemisia spp. 
sand dropseed Sporobolus cryptandrus  
sand grass Calamovilfa longifolia  
sand nut-grass Cyperus schweinitzii  
sandbar willow Salix exigua 
sandbar willow Salix interior 
Sandberg bluegrass Poa secunda 
scouring rush Equisetum hyemale 
Siberian wheat grass Agropyron fragile 
Siberian wheat grass Agropyron sibiricum  
silver sagebrush Artemisia cana 
silver-berry Elaeagnus commutata 
slender wheat grass Agropyron trachycaulum 
small-leave pussytoes Antennaria parvifolia  
smooth narrow-leaved goosefoot Chenopodium subglabrum  
star-flowered Solomon's seal Maianthemum stellata 
star-flowered Solomon's seal Smilacina stellata 
sunloving sedge Carex pensylvanica 
sweet-clover Melilotus spp. 
thymeleaf sandmat Chamaesyce serpyllifolia 
tufted fleabane Erigeron caespitosus 
twistspine pricklypear Opuntia macrorhiza 
western cottonwood Populus deltoides 
western wheat grass Agropyron smithii  

 Geowest Environmental Consultants Ltd. 5 
 



Appendix 1.  Glossary of Scientific and Common Plant Species Names 

Common Name Scientific Name 
western wheat grass Pascopyrum smithii 
white evening primrose Oenothera nuttallii  
wild begonia / veined dock Rumex venosus 
wild gooseberry Ribes oxyacanthoides 
wild licorice Glycyrrhiza lepidota 
wild mint Mentha arvensis 
willow Salix spp. 
winter fat Eurotia  lanata 
winter fat Krascheninnikovia lanata 
wire rush Juncus balticus  
wooly plantain Plantago patagonica  
wooly sedge Carex lanuginosa 
wooly sedge Carex pellita 
Wyoming big sagebrush Artemisia tridentata ssp. wyomingensis  
yellow willow Salix lutea 
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Appendix 2. PC-ORD Output from Detrended Correspondence Analysis of Plot Data 

****************** Detrended Correspondence Analysis (DCA) ****************** 
PC-ORD, Version 4.20         
25 Nov 2002, 13:01 
 
SAND DUNE COMMUNITIES                                                            
Number of non-zero data items:      497 
 
Downweighting selected.  Weights applied to columns, in sequential order: 
 0.615 0.300 0.300 0.300 0.300 0.565 0.565 0.300 0.300 0.300 
 1.000 0.916 0.913 0.559 1.000 1.000 0.300 0.392 0.300 0.300 
 0.300 0.900 0.900 0.600 1.000 0.600 0.300 1.000 1.000 1.000 
 0.600 1.000 1.000 1.000 1.000 1.000 0.600 1.000 0.540 1.000 
 1.000 1.000 0.300 0.663 0.700 1.000 1.000 0.300 0.800 1.000 
 0.600 0.300 0.426 1.000 1.000 1.000 1.000 0.300 0.900 0.833 
 1.000 1.000 1.000 1.000 1.000 
 
Axes are rescaled 
 
Number of segments: 30 
 
Threshold:  0.00 
 
Total variance ("inertia") in the species data:   6.2854 
 
                    ---------- Axis 1 ---------- 
 0.2684242427 = residual at iteration   0 
 0.0854052529 = residual at iteration   1 
 0.0140371500 = residual at iteration   2 
 0.0061698658 = residual at iteration   3 
 0.0013625850 = residual at iteration   4 
 0.0006173362 = residual at iteration   5 
 0.0001402497 = residual at iteration   6 
 0.0000646825 = residual at iteration   7 
 0.0000148964 = residual at iteration   8 
 0.0000069913 = residual at iteration   9 
 0.0000016124 = residual at iteration  10 
 0.0000008443 = residual at iteration  11 
 0.1639871597 = residual at iteration  12 
 0.0244774297 = residual at iteration  13 
 0.0513806567 = residual at iteration  14 
 0.0032606893 = residual at iteration  15 
 0.0015779877 = residual at iteration  16 
 0.0002858440 = residual at iteration  17 
 0.0001657879 = residual at iteration  18 
 0.0000303903 = residual at iteration  19 
 0.0000178559 = residual at iteration  20 
 0.0000032664 = residual at iteration  21 
 0.0000019687 = residual at iteration  22 
 0.0000005150 = residual at iteration  23 
 0.1456906796 = residual at iteration  24 
 0.0234203395 = residual at iteration  25 
 0.0480892435 = residual at iteration  26 
 0.0030493103 = residual at iteration  27 
 0.0017713277 = residual at iteration  28 
 0.0002687894 = residual at iteration  29 
 0.0001558407 = residual at iteration  30 
 0.0000304978 = residual at iteration  31 
 0.0000175863 = residual at iteration  32 
 0.0000037236 = residual at iteration  33 
 0.0000022105 = residual at iteration  34 
 0.0000005672 = residual at iteration  35 
 0.0000004183 = residual at iteration  36 
 0.0000003501 = residual at iteration  37 
 0.2779901028 = residual at iteration  38 
 0.0074540768 = residual at iteration  39 
 0.0021347259 = residual at iteration  40 
 0.0006754500 = residual at iteration  41 
 0.0002074938 = residual at iteration  42 
 0.0000793746 = residual at iteration  43 
 0.0000260332 = residual at iteration  44 
 0.0000105902 = residual at iteration  45 
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 0.0000036683 = residual at iteration  46 
 0.0000015326 = residual at iteration  47 
 0.0000005304 = residual at iteration  48 
 0.0119315125 = residual at iteration  49 
 0.0029634687 = residual at iteration  50 
 0.0000002078 = residual at iteration  60 
 0.0000211076 = residual at iteration  70 
 0.0018477291 = residual at iteration  80 
 0.0139812361 = residual at iteration  90 
 0.0000005091 = residual at iteration 100 
 0.0000062506 = residual at iteration 110 
 0.0000461937 = residual at iteration 120 
 0.0222807173 = residual at iteration 130 
 0.1710713655 = residual at iteration 140 
 0.0000009847 = residual at iteration 150 
 0.0000099311 = residual at iteration 160 
 0.0002753049 = residual at iteration 170 
 0.0028829316 = residual at iteration 180 
 0.0192794092 = residual at iteration 190 
 0.0000006532 = residual at iteration 200 
 0.0000043344 = residual at iteration 210 
 0.0000274861 = residual at iteration 220 
 0.0097351270 = residual at iteration 230 
 0.0000010114 = residual at iteration 240 
 0.0000127912 = residual at iteration 250 
 0.0001706528 = residual at iteration 260 
 0.0005976434 = residual at iteration 270 
 0.0020370230 = residual at iteration 280 
 0.1597174108 = residual at iteration 290 
 0.0000015046 = residual at iteration 300 
 0.0000147340 = residual at iteration 310 
 0.0000765337 = residual at iteration 320 
 0.0011597162 = residual at iteration 330 
 0.0019860768 = residual at iteration 340 
 0.2260046750 = residual at iteration 350 
 0.0954641625 = residual at iteration 360 
 0.0000008501 = residual at iteration 370 
 0.0003140370 = residual at iteration 380 
 0.0263471641 = residual at iteration 390 
 0.1734091938 = residual at iteration 400 
 0.0000005903 = residual at iteration 410 
 0.0000467348 = residual at iteration 420 
 0.0000296704 = residual at iteration 430 
 0.0007561108 = residual at iteration 440 
 0.0360311270 = residual at iteration 450 
 0.0000008192 = residual at iteration 460 
 0.0002691617 = residual at iteration 470 
 0.0133251371 = residual at iteration 480 
 0.0000009775 = residual at iteration 490 
 0.0000034115 = residual at iteration 500 
 0.0019896838 = residual at iteration 510 
 0.0212083757 = residual at iteration 520 
 0.0000005526 = residual at iteration 530 
 0.0000056518 = residual at iteration 540 
 0.0001769213 = residual at iteration 550 
 0.0478879064 = residual at iteration 560 
 0.0000007582 = residual at iteration 570 
 0.0000120228 = residual at iteration 580 
 0.0004150117 = residual at iteration 590 
 0.0002466936 = residual at iteration 600 
 0.0018837127 = residual at iteration 610 
 0.2045992166 = residual at iteration 620 
 0.0000096100 = residual at iteration 630 
 0.0000455938 = residual at iteration 640 
 0.0055995947 = residual at iteration 650 
 0.1489204913 = residual at iteration 660 
 0.1107899100 = residual at iteration 670 
 0.0000003468 = residual at iteration 680 
 0.0000078266 = residual at iteration 690 
 0.0004097962 = residual at iteration 700 
 0.0000001005 = residual at iteration 710 
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 0.0000026737 = residual at iteration 720 
 0.0000636807 = residual at iteration 730 
 0.0006091066 = residual at iteration 740 
 0.0165218879 = residual at iteration 750 
 0.0000096641 = residual at iteration 760 
 0.0000374746 = residual at iteration 770 
 0.0000017238 = residual at iteration 780 
 0.0000040091 = residual at iteration 790 
 0.0000317458 = residual at iteration 800 
 0.0000037804 = residual at iteration 810 
 0.0003344046 = residual at iteration 820 
 0.0202178955 = residual at iteration 830 
 0.0000006557 = residual at iteration 840 
 0.0001674164 = residual at iteration 850 
 0.0006750197 = residual at iteration 860 
 0.0000157669 = residual at iteration 870 
 0.0001539329 = residual at iteration 880 
 0.0045301383 = residual at iteration 890 
 0.1807350367 = residual at iteration 900 
 0.0000009182 = residual at iteration 910 
 0.0000329651 = residual at iteration 920 
 0.0000177802 = residual at iteration 930 
 0.0006978700 = residual at iteration 940 
 0.0364268906 = residual at iteration 950 
 0.0009799623 = residual at iteration 960 
 0.0008513225 = residual at iteration 970 
 0.1945322305 = residual at iteration 980 
 0.0000022841 = residual at iteration 990 
 0.0534050353 = residual at iteration 999 
 0.7860396504 = eigenvalue 
*** BEWARE *** RESIDUAL BIGGER THAN TOLERANCE, WHICH IS 0.0000001000 
 
Length of gradient:     2.995 
Length of segments:  0.32  0.32  0.31  0.30  0.29  0.29  0.26  0.19  0.13  0.11 
Length of segments:  0.10  0.10  0.09  0.09  0.09 
Length of gradient:     3.567 
 
Length of gradient:     4.127 
Length of segments:  0.24  0.24  0.22  0.20  0.19  0.20  0.21  0.21  0.21  0.19 
Length of segments:  0.19  0.19  0.20  0.22  0.22  0.21  0.17  0.15  0.15  0.16 
Length of segments:  0.17 
Length of gradient:     4.129 
 
                    ---------- Axis 2 ---------- 
 0.2091501057 = residual at iteration   0 
 0.0765530691 = residual at iteration   1 
 0.0229611807 = residual at iteration   2 
 0.0032644884 = residual at iteration   3 
 0.0007385664 = residual at iteration   4 
 0.0001094733 = residual at iteration   5 
 0.0000250289 = residual at iteration   6 
 0.0000037378 = residual at iteration   7 
 0.0000008669 = residual at iteration   8 
 0.0000001618 = residual at iteration   9 
 0.0000001470 = residual at iteration  10 
 0.0000001581 = residual at iteration  11 
 0.1715056002 = residual at iteration  12 
 0.0267237853 = residual at iteration  13 
 0.0032643846 = residual at iteration  14 
 0.0005265863 = residual at iteration  15 
 0.0000775312 = residual at iteration  16 
 0.0000147603 = residual at iteration  17 
 0.0000022521 = residual at iteration  18 
 0.0000004430 = residual at iteration  19 
 0.0000004798 = residual at iteration  20 
 0.0000002632 = residual at iteration  21 
 0.0000001324 = residual at iteration  22 
 0.2258998752 = residual at iteration  23 
 0.0052952184 = residual at iteration  24 
 0.0007295895 = residual at iteration  25 
 0.0000719962 = residual at iteration  26 
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 0.0000153151 = residual at iteration  27 
 0.0000024945 = residual at iteration  28 
 0.0000005695 = residual at iteration  29 
 0.0000002555 = residual at iteration  30 
 0.0000001209 = residual at iteration  31 
 0.1649405807 = residual at iteration  32 
 0.0030498444 = residual at iteration  33 
 0.0001900764 = residual at iteration  34 
 0.0000162592 = residual at iteration  35 
 0.0000029595 = residual at iteration  36 
 0.0000004602 = residual at iteration  37 
 0.0000002008 = residual at iteration  38 
 0.1445547491 = residual at iteration  39 
 0.0134180319 = residual at iteration  40 
 0.0013512193 = residual at iteration  41 
 0.0001006165 = residual at iteration  42 
 0.0000235098 = residual at iteration  43 
 0.0000029193 = residual at iteration  44 
 0.0000007032 = residual at iteration  45 
 0.0000002582 = residual at iteration  46 
 0.1190573350 = residual at iteration  47 
 0.0200145710 = residual at iteration  48 
 0.0045830240 = residual at iteration  49 
 0.0006001128 = residual at iteration  50 
 0.0000569950 = residual at iteration  60 
 0.0000140514 = residual at iteration  70 
 0.0000016084 = residual at iteration  80 
 0.0000006614 = residual at iteration  90 
 0.0000002011 = residual at iteration 100 
 0.1686325073 = residual at iteration 110 
 0.0000001987 = residual at iteration 120 
 0.0245861672 = residual at iteration 130 
 0.0128338402 = residual at iteration 140 
 0.0009726097 = residual at iteration 150 
 0.1492897719 = residual at iteration 160 
 0.0230942033 = residual at iteration 170 
 0.0347204730 = residual at iteration 180 
 0.0006071823 = residual at iteration 190 
 0.0000031297 = residual at iteration 200 
 0.0000002212 = residual at iteration 210 
 0.0000000478 = residual at iteration 220 
 0.6630458236 = eigenvalue 
 
Length of gradient:     2.660 
Length of segments:  0.27  0.28  0.29  0.29  0.28  0.27  0.25  0.23  0.17  0.08 
Length of segments:  0.06  0.06  0.06  0.06 
Length of gradient:     3.499 
 
Length of gradient:     4.663 
Length of segments:  0.11  0.11  0.12  0.14  0.19  0.23  0.25  0.25  0.24  0.24 
Length of segments:  0.24  0.24  0.25  0.25  0.25  0.24  0.24  0.23  0.22  0.16 
Length of segments:  0.12  0.12  0.12  0.12 
Length of gradient:     4.639 
 
                    ---------- Axis 3 ---------- 
 0.1746972799 = residual at iteration   0 
 0.0342275575 = residual at iteration   1 
 0.0056336881 = residual at iteration   2 
 0.0004523548 = residual at iteration   3 
 0.0000723316 = residual at iteration   4 
 0.0000058883 = residual at iteration   5 
 0.0000009449 = residual at iteration   6 
 0.0000000834 = residual at iteration   7 
 0.4721443057 = eigenvalue 
 
Length of gradient:     3.666 
Length of segments:  0.13  0.14  0.15  0.19  0.23  0.28  0.31  0.32  0.30  0.28 
Length of segments:  0.24  0.22  0.20  0.18  0.15  0.11  0.08  0.08  0.08 
Length of gradient:     3.973 
 
Length of gradient:     3.773 
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Length of segments:  0.17  0.17  0.18  0.19  0.20  0.21  0.21  0.22  0.23  0.24 
Length of segments:  0.23  0.22  0.20  0.18  0.18  0.18  0.18  0.18  0.19 
Length of gradient:     3.695 
 
 
SAND DUNE COMMUNITIES                                                            
SPECIES SCORES 
    N    NAME     AX1  AX2  AX3      |       RANKED 1      |       RANKED 2 
                                     |      EIG=0.786      |      EIG=0.663      | 
     1 POPUDEL1   -37  282  387      |     7 PRUNVIR4  428 |    44 RUMEVEN6  496 | 
     2 POPUTRE2  -128  282  356      |    11 PRUNVIR5  424 |    45 FRANACA6  490 | 
     3 POPUDEL2    35  295  443      |    44 RUMEVEN6  405 |    63 ELYMCAN7  412 | 
     4 SALIAMY3   112  280  387      |    45 FRANACA6  402 |    62 ORYZHYM7  350 | 
     5 ELEACOM4   -70  149   -9      |    26 SALSKAL6  398 |    30 THERRHO6  347 | 
     6 SALIAMY4    71  330  103      |    28 EQUIFLU6  380 |     6 SALIAMY4  330 | 
     7 PRUNVIR4   428  -14  177      |    58 AGROSMI7  370 |    15 ROSAWOO5  308 | 
     8 SALIAMY5    77  239  101      |    41 LYGOROS6  361 |    27 HELISUB6  295 | 
     9 ARTECAN5   -67   87  395      |    62 ORYZHYM7  351 |     3 POPUDEL2  295 | 
    10 RIBEOXY5    14  262   26      |    50 HELIANN6  346 |    60 CARELAN7  292 | 
    11 PRUNVIR5   424  -15  180      |    63 ELYMCAN7  305 |    64 SPORCRY7  291 | 
    12 ELAECOM5   -27   91  -43      |    51 CERAARV6  296 |    31 TARAOFF6  289 | 
    13 SALIEXI5   -24  175  -13      |    33 CRYPFEN6  281 |     1 POPUDEL1  282 | 
    14 EUROLAN5   206  112  282      |    65 CALALON7  246 |     2 POPUTRE2  282 | 
    15 ROSAWOO5   116  308   38      |    64 SPORCRY7  236 |     4 SALIAMY3  280 | 
    16 SOLIMIS6   104  197  201      |    57 AGRODAS7  235 |    52 BOUTGRA7  280 | 
    17 PLANPAT6  -425   49  370      |    18 ARTECAM   228 |    59 AGROSIB7  278 | 
    18 ARTECAM    228   94  306      |    40 CHENFRE6  226 |    37 SMILSTE6  265 | 
    19 ERIGCAE6   -67   87  395      |    49 LATUPUL6  215 |    49 LATUPUL6  265 | 
    20 POTEPEN6   -67   87  395      |    34 CHENSUB6  211 |    10 RIBEOXY5  262 | 
    21 ANTEPAR6   -67   87  395      |    14 EUROLAN5  206 |    39 SOLICAN6  249 | 
    22 LEPIDEN6   -46   70  380      |    46 CHRYVIL6  197 |    54 JUNCBAL7  249 | 
    23 ACHIMIL6   -99   96  353      |    42 OPUNPOL6  191 |    50 HELIANN6  245 | 
    24 CLEOSER6    66  184  391      |    53 CYPESCH7  175 |    61 POAPRA7   241 | 
    25 CORYMIS6  -136  111  338      |    35 CHENPRA6  165 |     8 SALIAMY5  239 | 
    26 SALSKAL6   398    1  270      |    55 STIPCOM7  135 |    48 ANTIMIC6  239 | 
    27 HELISUB6    35  295  443      |    30 THERRHO6  134 |    43 OENONUT6  233 | 
    28 EQUIFLU6   380   33  364      |    38 ARTEFRI6  117 |    32 TRAGDUB6  230 | 
    29 ARTELUD6    26  137  187      |    15 ROSAWOO5  116 |    47 GLYCLEP6  213 | 
    30 THERRHO6   134  347  210      |     4 SALIAMY3  112 |    16 SOLIMIS6  197 | 
    31 TARAOFF6   110  289  406      |    52 BOUTGRA7  112 |    40 CHENFRE6  197 | 
    32 TRAGDUB6   -54  230  300      |    56 KOELMAC7  112 |    36 DESCSOP6  192 | 
    33 CRYPFEN6   281   40  261      |    31 TARAOFF6  110 |    24 CLEOSER6  184 | 
    34 CHENSUB6   211  136  250      |    16 SOLIMIS6  104 |    13 SALIEXI5  175 | 
    35 CHENPRA6   165  161  329      |    60 CARELAN7   81 |    46 CHRYVIL6  168 | 
    36 DESCSOP6   -20  192  378      |     8 SALIAMY5   77 |    35 CHENPRA6  161 | 
    37 SMILSTE6   -69  265  388      |    48 ANTIMIC6   77 |     5 ELEACOM4  149 | 
    38 ARTEFRI6   117  127  319      |     6 SALIAMY4   71 |    29 ARTELUD6  137 | 
    39 SOLICAN6   -47  249  251      |    24 CLEOSER6   66 |    34 CHENSUB6  136 | 
    40 CHENFRE6   226  197  310      |    59 AGROSIB7   60 |    56 KOELMAC7  131 | 
    41 LYGOROS6   361   37   60      |     3 POPUDEL2   35 |    38 ARTEFRI6  127 | 
    42 OPUNPOL6   191   78  290      |    27 HELISUB6   35 |    14 EUROLAN5  112 | 
    43 OENONUT6  -192  233   93      |    47 GLYCLEP6   30 |    25 CORYMIS6  111 | 
    44 RUMEVEN6   405  496  182      |    29 ARTELUD6   26 |    53 CYPESCH7  110 | 
    45 FRANACA6   402  490  216      |    54 JUNCBAL7   17 |    23 ACHIMIL6   96 | 
    46 CHRYVIL6   197  168  254      |    10 RIBEOXY5   14 |    55 STIPCOM7   96 | 
    47 GLYCLEP6    30  213  189      |    36 DESCSOP6  -20 |    18 ARTECAM    94 | 
    48 ANTIMIC6    77  239  101      |    13 SALIEXI5  -24 |    12 ELAECOM5   91 | 
    49 LATUPUL6   215  265   16      |    12 ELAECOM5  -27 |    51 CERAARV6   89 | 
    50 HELIANN6   346  245  199      |     1 POPUDEL1  -37 |     9 ARTECAN5   87 | 
    51 CERAARV6   296   89  205      |    22 LEPIDEN6  -46 |    19 ERIGCAE6   87 | 
    52 BOUTGRA7   112  280  387      |    39 SOLICAN6  -47 |    20 POTEPEN6   87 | 
    53 CYPESCH7   175  110  290      |    32 TRAGDUB6  -54 |    21 ANTEPAR6   87 | 
    54 JUNCBAL7    17  249  227      |    61 POAPRA7   -55 |    42 OPUNPOL6   78 | 
    55 STIPCOM7   135   96  334      |    21 ANTEPAR6  -67 |    65 CALALON7   76 | 
    56 KOELMAC7   112  131  234      |    19 ERIGCAE6  -67 |    22 LEPIDEN6   70 | 
    57 AGRODAS7   235   57   76      |     9 ARTECAN5  -67 |    57 AGRODAS7   57 | 
    58 AGROSMI7   370   37  313      |    20 POTEPEN6  -67 |    17 PLANPAT6   49 | 
    59 AGROSIB7    60  278   87      |    37 SMILSTE6  -69 |    33 CRYPFEN6   40 | 
    60 CARELAN7    81  292   31      |     5 ELEACOM4  -70 |    58 AGROSMI7   37 | 
    61 POAPRA7    -55  241  291      |    23 ACHIMIL6  -99 |    41 LYGOROS6   37 | 
    62 ORYZHYM7   351  350  196      |     2 POPUTRE2 -128 |    28 EQUIFLU6   33 | 
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Appendix 2. PC-ORD Output from Detrended Correspondence Analysis of Plot Data 

    63 ELYMCAN7   305  412  128      |    25 CORYMIS6 -136 |    26 SALSKAL6    1 | 
    64 SPORCRY7   236  291   73      |    43 OENONUT6 -192 |     7 PRUNVIR4  -14 | 
    65 CALALON7   246   76   93      |    17 PLANPAT6 -425 |    11 PRUNVIR5  -15 | 
 
 
SAND DUNE COMMUNITIES                                                            
SAMPLE SCORES - WHICH ARE WEIGHTED MEAN SPECIES SCORES 
    N    NAME     AX1  AX2  AX3      |       RANKED 1      |       RANKED 2 
                                     |      EIG=0.786      |      EIG=0.663      | 
     1 1          257  248  141      |    10 10        412 |    30 30        463 | 
     2 2           19  225  175      |    14 14        412 |     6 6         461 | 
     3 3          239  252   87      |     6 6         390 |    29 29        314 | 
     4 4          206  219  104      |    13 13        371 |    31 31        310 | 
     5 5          140  293   55      |    30 30        367 |    21 21        305 | 
     6 6          390  461  183      |    34 34        362 |    35 35        303 | 
     7 7           42  215  195      |    21 21        324 |    28 28        303 | 
     8 8          235  140  252      |    37 37        307 |    26 26        300 | 
     9 9            0  254  278      |    35 35        282 |    37 37        297 | 
    10 10         412   15  178      |    29 29        263 |     5 5         293 | 
    11 11          33  168  132      |     1 1         257 |    27 27        279 | 
    12 12          46  257  369      |    25 25        250 |    25 25        265 | 
    13 13         371   72  170      |     3 3         239 |    12 12        257 | 
    14 14         412    0  177      |     8 8         235 |     9 9         254 | 
    15 15         230  196  186      |    15 15        230 |    17 17        253 | 
    16 16         119  244  101      |    31 31        214 |     3 3         252 | 
    17 17          13  253  307      |     4 4         206 |     1 1         248 | 
    18 18           9  119    0      |    23 23        182 |    16 16        244 | 
    19 19          46  176  218      |    33 33        176 |     2 2         225 | 
    20 20          92  156  261      |    38 38        169 |     4 4         219 | 
    21 21         324  305  185      |    40 40        163 |     7 7         215 | 
    22 22         136  128  291      |    26 26        150 |    15 15        196 | 
    23 23         182  146  105      |     5 5         140 |    19 19        176 | 
    24 24         110  116  316      |    39 39        140 |    11 11        168 | 
    25 25         250  265  197      |    22 22        136 |    36 36        157 | 
    26 26         150  300   60      |    28 28        130 |    20 20        156 | 
    27 27          99  279  133      |    16 16        119 |    23 23        146 | 
    28 28         130  303  119      |    36 36        115 |     8 8         140 | 
    29 29         263  314  125      |    24 24        110 |    22 22        128 | 
    30 30         367  463  169      |    32 32         99 |    18 18        119 | 
    31 31         214  310  135      |    27 27         99 |    24 24        116 | 
    32 32          99   95   63      |    20 20         92 |    38 38        114 | 
    33 33         176  102  259      |    19 19         46 |    40 40        107 | 
    34 34         362   21  181      |    12 12         46 |    33 33        102 | 
    35 35         282  303  131      |     7 7          42 |    39 39        101 | 
    36 36         115  157  181      |    11 11         33 |    32 32         95 | 
    37 37         307  297  156      |     2 2          19 |    13 13         72 | 
    38 38         169  114  276      |    17 17         13 |    34 34         21 | 
    39 39         140  101  284      |    18 18          9 |    10 10         15 | 
    40 40         163  107  273      |     9 9           0 |    14 14          0 | 
*************************** Calculations finished *************************** 
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Appendix 3. Species Code Descriptions 
 

Code Species Stratum 
POPUDEL1 Populus deltoides Main Canopy Tree (> 5 m) 
POPUTRE2 Populus tremuloides Understorey Tree (> 5 m but at least 3 m shorter than overstorey trees) 
POPUDEL2 Populus deltoides Understorey Tree (> 5 m but at least 3 m shorter than overstorey trees) 
SALIAMY3 Salix amygdaloides Tall Shrub (2.5 m - 5 m) 
ELEACOM4 Elaeagnus commutata Medium Shrub (1 - 2.5 m) 
PRUNVIR4 Prunus virginiana Medium Shrub (1 - 2.5 m) 
SALIAMY4 Salix amygdaloides Medium Shrub (1 - 2.5 m) 
ARTECAN5 Artemisia cana Low Shrub ( < 1 m) 
ELAECOM5 Elaeagnus commutata Low Shrub ( < 1 m) 
EUROLAN5 Eurotia lanata Low Shrub ( < 1 m) 
PRUNVIR5 Prunus virginiana Low Shrub ( < 1 m) 
RIBEOXY5 Ribes oxyacanthoides Low Shrub ( < 1 m) 
ROSAWOO5 Rosa woodsii Low Shrub ( < 1 m) 
SALIAMY5 Salix amygdaloides Low Shrub ( < 1 m) 
SALIEXI5 Salix exigua Low Shrub ( < 1 m) 
ACHIMIL6 Achillea millefolium Forb / Herb 
ANTIMIC6 Antennaria microphylla Forb / Herb 
ANTEPAR6 Antennaria parvifolia  Forb / Herb 
ARTECAM6 Artemisia campestris Forb / Herb 
ARTEFRI6 Artemisia frigida Forb / Herb 
ARTELUD6 Artemisia ludoviciana Forb / Herb 
CERAARV6 Cerastium arvense  Forb / Herb 
CHENFRE6 Chenopodium fremontii Forb / Herb 
CHENPRA6 Chenopodium pratericola Forb / Herb 
CHENSUB6 Chenopodium subglabrum  Forb / Herb 
CLEOSER6 Cleome serrulata  Forb / Herb 
CORYVIV6 Coryphantha vivipara  Forb / Herb 
CRYPFEN6 Cryptantha fendleri  Forb / Herb 
DESCSOP6 Descurainia sophia  Forb / Herb 
EQUIHYE6 Equisetum hyemale Forb / Herb 
ERIGCAE6 Erigeron caespitosus Forb / Herb 
FRANACA6 Franseria acanthicarpa Forb / Herb 
GLYCLEP6 Glycyrrhiza lepidota Forb / Herb 
HELIANN6 Helianthus annuus  Forb / Herb 
HELISUB6 Helianthus subrhomboideus  Forb / Herb 
HETEVIL6 Heterotheca villosa  Forb / Herb 
LATUPUL6 Lactuca pulchella  Forb / Herb 
LEPIDEN6 Lepidium densiflorum Forb / Herb 
LYGOROS6 Lygodesmia rostrata  Forb / Herb 
OENONUT6 Oenothera nuttallii  Forb / Herb 
OPUNPOL6 Opuntia polyacantha  Forb / Herb 
PLANPAT6 Plantago patagonica  Forb / Herb 
POTEPEN6 Potentilla pensylvanica Forb / Herb 
RUMEVEN6 Rumex venosus Forb / Herb 
SALSKAL6 Salsola kali  Forb / Herb 
SMILSTE6 Smilacina stellata Forb / Herb 
SOLICAN6 Solidago canadensis Forb / Herb 
SOLIMIS6 Solidago missouriensis Forb / Herb 
TARAOFF6 Taraxacum officinale Forb / Herb 
THERRHO6 Thermopsis rhombifolia Forb / Herb 
TRAGDUB6 Tragopogon dubius Forb / Herb 
AGRODAS7 Agropyron dasystachyum  Graminoid 
AGROSIB7 Agropyron sibiricum  Graminoid 
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Appendix 3. Species Code Descriptions 
 

Code Species Stratum 
AGROSMI7 Agropyron smithii  Graminoid 
BOUTGRA7 Bouteloua gracilis Graminoid 
CALALON7 Calamovilfa longifolia  Graminoid 
CARELAN7 Carex lanuginosa Graminoid 
CYPESCH7 Cyperus schweinitzii  Graminoid 
ELYMCAN7 Elymus canadensis Graminoid 
JUNCBAL7 Juncus balticus  Graminoid 
KOELMAC7 Koeleria macrantha  Graminoid 
ORYZHYM7 Oryzopsis hymenoides Graminoid 
POAPRA7 Poa pratensis  Graminoid 
SPORCRY7 Sporobolus cryptandrus  Graminoid 
STIPCOM7 Stipa comata Graminoid 
   

 

 Geowest Environmental Consultants Ltd. 2 
 



 

Appendix 4. Correlation Table with Literature From 
Within Alberta 
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