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Background:

East Vadnais ake is located ivadnais HeightsMN, nearly in the center (amsey County anid the
VadnaisLake AreaWatershed Management Organization (VLAWM@igure ). The lake has a surface area
of approximately393acres and a shoreline lengthdo® miles (MNDNR, 2020)The lake serves as a drinking
water reservoir for the City ofat Paul and is managed by 8aul Regional Water Service (SPRWS). As a
result, boat use of any kind is prohibited unless authorized by SPRWS (MNDNR, 2020; VLAWMO, 2020).

The lake shoreline has a diverse morphology. The west s
lacks shade anldlas a thin buffer strip, asracreational
walking trail limits the potential for any expansion. The
north shoreline consists of a series of wetlahds mostly
flat topography with a buckthorn overstoand is the
receiving end of a tributary connected to Sucker Lake,
much smallebody of watemapproximately hala mile to the
north. The east shoreline wavers between steep topograp
and flat areas of wetlandl has extended lengths of large Nl
overstoryand tends to be closer to residential dwellings. T B v

south also has very stegpography adjacent mroadway. |  }— -+
The southwest shoreline is flat, where public access is |
restricted due to the area being the main operation site fo
SPRWS.

While there is limited datan native plant community
classificatiors alongthe shoreline oEast Vadnaisake,the
surrounding wetlarglhave been classified within thieS.
Fish & Wildlife Serviceods
(Cowardin Classification SystemhheEast Vadnaitake
shoreline imot dominated by any one classification. The
shoreline consists of or is surroundeddaiverseclass of " . — A
wetlands (Figure 2\earlyevery direction of shoreline isinL ————

the vicinity of PFO1A class a forested palustrine systen  rigyre 1. Location ofEast Vadnaitake shown in red
with broadleaved deciduous plants, where the ground i within Vadnais Lake Area Water Management
temporarily flooded during the growing season (Cowart
et. al, 1979)Also present throughout the shamnel is

PEM, indicating palustrinremergent. Depending on location, this classification may be further coded with 1C
a variable water table dominated by species that remain standinthebglginning of next seasdnor 1AT a
temporarily flooded groundominated by species that remain standing titibeginning of next season. Less
common is PABH, which indicatespermanently flooded palustrine system where plants grow on or below the
water surface for the majority of the growing season. The westlsteis bordered by West Vadnais Lake,

which is also surrounded by PEM1C while introducing classes PE&lgeasonally flooded palustrine system
dominated by woody vegetation under 20 feetitalhd PUBFH a semipermanently flooded palustrine system
with less than 30% vegetative cover, knowmasnconsolidated bottofCowardin et. al, 1979)

vV e n

Organization and Ramsey Coultigundaries.
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Figure 2. Cowardin classifications of wetlands surroundigst (left) andeast(right)
Vadnais Lake( U. S. Fi sh & Wil dWetlanktinvéh®ny)v i c
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Methods:

The sampling method chosen for this shoreline vegetation surveyquasirattransecimethod as first

developed by Curtis and Mclintosh (1950). Around the perimetéasif Vadnai$ ake, six transect lines
perpadicular to shore were pger awn i n Googledbs My Maps with the
variations across the areas of study (Fig)r& o best account for vegetation present within dense herbaceous
habitats, a onequaremeter quadrat was ed in this surveyGoldsmith et al.1986). Systematic sampling,

using defined intervals for transect and quadrat placement, was chosen to best investigate spatial patterns in
plant species and abundance along the lakesBarédur et al.1987).

In the field, individual plants lying within a orsgjuaremeter quadrafAppendix B were identified and

counted at each of four locations along each transect line: at the interface with the lake (0 m), 5 m from shore
10 m from shore, and 15 m from shore daotal of 24 quadrat sample sites. A My Maps application with a

GPS tracker was used in the field to verify and locate each transect. A tape measure was then used from the
lake-shore interface to measure quadrat locations at 0 m, 5 m, 10 m, and 15mamiies of individual plants

of each species per quadrat was recorded in the field (App&hdi¥hen a total count of 50 or more individual
species occurred per gquadrat, t hewhereacountofdawas de n o
added to eeh occurrence of A for statistical purpos€se quadratransect plant sampling method allowed for

the computatiof cover, density andfrequencyof each species recorded, as calculated using the equations
below (Cox, 1990)All vegetation observed arabllected along the transeatereidentified to the lowest
taxonomic levepossiblelnvasive species identification was guided by the status listings onitimeabta
Wildflowers website (MENR, 2006All survey datavererecorded in the field, exceptrfspecieghat were

collectad, labelal, andbrought to the office for further identification.
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Figure 3. Transect4T) selected foshorelinevegetation survey. Transect locations were selec
based on objective of capturing the best plant diveasitgss the lake shoreline.
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Results:

Tables2 and3 display shoreline plant species, coverage, density and frequency data as observed within squa
meter quadrats (N24) sampled alongix, 15 met er | o A tgtal of b2specesvadolserved (Table

2). Thethreemost abundant species (180moretotal plant count) with highest average densities included
FescugFestuca sp, Reed CanaryPhalaris arundinacep and Kentucky Bluegrag®oa pratensis Species

with 75-100 individuals observed included Glossy Buckthémafgula alnu3 and CommorBuckthorn
(Rhamnus cathartigaWith a moderate count of 50 individuals were Smooth Crab Gpagsafia

ischaemur)) Creeping CharlieGlechoma hederacg¢aand Alsike CloverTrifolium hybridun). Fescue was, by
far, the most widespread specie®und in12 quadrats at a frequency of 50%. Common Buckthorn, Reed
Canary, and Glossy Buckthorn wehe next three most frequently observed species found at a frequency of
29.2%, 25%, and 25%, respectively (TableT3ere were 44pecieseach with fewer than S@tal individuals
observedrelative density less than 4%d are listed in Tabl&@ Species that were concentraiedccuring

only inone or twoquadras with atotal count of 10 or mormdividualsi includedKentucky Bluegrass,
Pennsylvania SmartweéBRersicaria pensylvanigaSmooth Crab Gras€reeping CharlicAlsike Clover, and
Dwarf ClearweedPilea pumilg. There were two individuals of an unknown Astasteraceaesp.), listed in
Table 3 angictured in Appendix BThere was a total of2linvasive species observed (TableBy.a large
margin, he most abundant invasive species (excee2d@gndividud plantg was Reed Canary. The next two
most abundant wer@lossyBuckthorn andCommonBuckthorn.

Some @neral observations were maalgside the surveyed areas and in vicinity of trans@&tioughout
Transect 1, there was a notable presence of White Sweet Qlbeido{us albg, Ironwood Ostrya virginiang,
American Basswoodr{lia americang, and RueThalictrum sp). Near Transect 1 along the roadside were
dense colonies of Poison Iv§dxicodendron rydbergii some GoldenrodSplidago sp, and few individuals of
American BittersweetQelastrus scandeipsAt Transect 3 just beyond Quadrat 15, dense wiaGarlic

Mustard Alliaria petioloata) were present. Common Bucktha@and Glossy Buckthorwere abundantly present
throughout Transect 6.

Other observations included a notable presence of the following spetiemity of the specifiedocatiors
(outside the surveyed quadrats):

QUADRAT VICINITY
Q0 Q5 Q10 Q15
Transect Overstory: Common Plantain Virginia Creeper
1 Birch Betula sp) (Plantago majoy (Parthenocissus
Red OakQuercus rubrp quinquefolig
Canada Goldenrod Lady FernAthyrium filix | Smartweed Persicaria sp)
Transect (Solidago canadengis| feming Common Burdock
2 Common Burdock Wild Grape Vitis riparig
(Arctium minu$¥
Overstory: Glossy Buckthorn Cherry
Red Oak (Frangula alnus
Cottonwood Populus | Goldenrod $olidago sp | Overstory:
Transect deltoideg False Solomon's Seal Common Buckthorn
3 Green AshKraxinus | (Maianthemum (Rhamnus cathartiga
pennsylvanich racemosum White Pine Rinus strobus
Cherry Prunus sp Red Oak
Green Ash
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Smartweed

Transect Stinging Nettlertica
4 .
dioica
GooseberryRibes sp Garlic Mustard
(Alliaria petiolatg
Transect| Overstory:
5 Red Oak
Ironwood Qstrya
virginiang
JewelweedIMmpatiens sp Overstory: Overstory:
Common Evening Primros Red Oak Common Buckthorn

Transect
6

(Oenothera biennjs
Garden Asparagus
(Asparagus officinal)s

Red PineFinus resinoga
White Oak Quercus albp
Common Buckthorn

Table 1.Invasive specie€l?) that occurred in survey results. Invasiveness was defined as beinrgatios to Minnesota
an aggressive nativand/or listed as an invasive species on the MN Wildflowers website.

Common Name

Scientific Name

Total Plant
Count
(Coverage)

ReedCanary

Phalaris arundinacea

201

Glossy Buckthorn

Frangula alnus

79

Common Buckthorn

Rhamnus cathartica

77

Alsike Clover

Trifolium hybridum

50

Creeping Charlie

Glechoma hederacea

50

Smooth Crab Grass

Digitaria ischaemum

50

Narrowleaf Cattail

Typha angustifolia

Common Plantain

Plantago major

White Sweet Clover

Melilotus alba

Common Dandelion

Taraxacum officinale

Garlic Mustard

Alliaria petiolata

Bush Honeysuckle

Diervilla lonicera
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Table 2.East Vadnaid.ake Shoreline Vegetation Survey Species tdst invasive.

Common Name

Scientific Name

Nodding Burmarigold

Bidens cernua

1| Garlic Mustard Alliaria petiolata

2 | Hog Peanut Amphicarpaea bracteata
3 | Groundnut Apios americana

4 | Common Milkweed Asclepias syriaca

5 | Unknown Aster Astelaceaesp.

6 | Lady Fern Athyrium filixfemina

7 | Paper Birch Betula papyrifera

8

9

Discoid Beggarticks

Bidens discoidea

[EE
o

Devil's Beggarticks

Bidens frondosa

[EY
[EY

False Brome

Brachypodium sylvaticum

[EEN
N

Enchanter's Nightshade

Circaea lutetiana

[EEN
w

Redosier Dogwood

Cornus sericea

[EEN
N

Strawcolored Flatsedge

Cyperus strigosus

15 | Bush Honeysuckle Diervilla lonicera

16 | Smooth Crab Grass Digitaria ischaemum
17 | Fescue Festuca sp.

18 | GlossyBuckthorn Frangula alnus

19 | Northern Bedstraw Galium boreale

20 | Wild Geranium Geranium maculatum
21 | Creeping Charlie Glechoma hederacea
22 | Jewelweed Impatiens capensis
23| Iris Iris sp.

24 | Honeysuckle Lonicera sp.

N
a1

American Water Horehound

Lycopus americana

N
o]

Northern Bugleweed

Lycopus uniflorus

N
~

Canada Mayflower

Maianthemum canadense

N
(o]

Canada Mayflower

Maianthemum candense

N
(o]

False Solomon's Seal

Maianthemum racemosum

W
o

White Sweet Clover

Melilotus alba

w
iy

Ironwood

Ostryavirginiana

w
N

Southern Wood Sorrel

Oxalis dillenii

w
w

Virginia Creeper

Parthenocissus quinquefolig

w
N

Pennsylvania Smartweed

Persicaria pensylvanica

W
al

Dotted Smartweed

Persicaria punctata

w
»

Reed Canary

Phalaris arundinacea

37 | Dwarf Clearweed Pilea pumila
38 | Common Plantain Plantago major
39 | Kentucky Bluegrass Poa pratensis
40 | Cherry Prunus sp.

41 | Red Oak Quercus rubra
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Common Name

Scientific Name

42 | Common Buckthorn Rhamnus cathartica
43 | Mad-dog Skullcap Scutellarialateriflora
44 | Canada Goldenrod Solidago canadensis

45

Zigzag Goldenrod

Solidago flexicaulis

46

Hairy Goldenrod

Solidago hispida

47 | Common Dandelion Taraxacum officinale
48 | American Basswood Tilia americana

49 | Poison lvy Toxicodendronmydbergii
50 | Alsike Clover Trifolium hybridum

51 | Narrowleaf Cattail Typha angustifolia

52 | Wild Grape Vitis riparia

Shoreline Vegetation Surv@y




Table 3.5eciedisted by total plant cour(tovera

e)number of quadratsccurred

density, frequency, and relative data for eatdtistic (ed = invasive.

L Total Plant Relative Quadrats . Relative Relative
Common Name Scientific Name Count Density . Frequency
(Coverage) Coverage Occurred Density Frequency

Fescue Festuca sp. 258 21.81% 12 10.75 21.81% 50.00% 10.81%
Reed Canary Phalaris arundinacea 201 16.99% 6 8.38 16.99% 25.00% 5.41%
Kentucky Bluegrass Poa pratensis 100 8.45% 2 4.17 8.45% 8.33% 1.80%
Glossy Buckthorn Frangula alnus 79 6.68% 6 3.29 6.68% 25.00% 5.41%
Common Buckthorn Rhamnus cathartica 77 6.51% 7 3.21 6.51% 29.17% 6.31%
Smooth Crab Grass Digitaria ischaemum 50 4.23% 1 2.08 4.23% 4.17% 0.90%
Creeping Charlie Glechoma hederacea 50 4.23% 1 2.08 4.23% 4.17% 0.90%
Alsike Clover Trifolium hybridum 50 4.23% 1 2.08 4.23% 4.17% 0.90%
Poison Ivy Toxicodendron rydbergii 46 3.89% 5 1.92 3.89% 20.83% 4.50%
Pennsylvania Smartweed |Persicaria pensylvanica 33 2.79% 2 1.38 2.79% 8.33% 1.80%
Narrowleaf Cattail Typha angustifolia 31 2.62% 5 1.29 2.62% 20.83% 4.50%
Common Plantain Plantago major 29 2.45% 3 1.21 2.45% 12.50% 2.70%
Paper Birch Betula papyrifera 22 1.86% 4 0.92 1.86% 16.67% 3.60%
Dwarf Clearweed Pilea pumila 19 1.61% 1 0.79 1.61% 4.17% 0.90%
Hog Peanut Amphicarpaea bracteata 15 1.27% 3 0.63 1.27% 12.50% 2.70%
White Sweet Clover Melilotus alba 15 1.27% 3 0.63 1.27% 12.50% 2.70%
Canada Mayflower Maianthemum candense 14 1.18% 3 0.58 1.18% 12.50% 2.70%
Enchanter's Nightshade |Circaea lutetiana 8 0.68% 1 0.33 0.68% 4.17% 0.90%
Common Dandelion Taraxacum officinale 7 0.59% 3 0.29 0.59% 12.50% 2.70%
Devil's Beggarticks Bidens frondosa 6 0.51% 1 0.25 0.51% 4.17% 0.90%
Garlic Mustard Alliaria petiolata 5 0.42% 2 0.21 0.42% 8.33% 1.80%
Lady Fern Athyrium filix-femina 5 0.42% 2 0.21 0.42% 8.33% 1.80%
Northern Bedstraw Galium boreale 5 0.42% 2 0.21 0.42% 8.33% 1.80%
Virginia Creeper Parthenocissus quinquefd 5 0.42% 2 0.21 0.42% 8.33% 1.80%
Dotted Smartweed Persicaria punctata 5 0.42% 1 0.21 0.42% 4.17% 0.90%
False Solomon's Seal Maianthemum racemosum 4 0.34% 2 0.17 0.34% 8.33% 1.80%
Hairy Goldenrod Solidago hispida 4 0.34% 1 0.17 0.34% 4.17% 0.90%
Bush Honeysuckle Diervilla lonicera 3 0.25% 2 0.13 0.25% 8.33% 1.80%
Jewelweed Impatiens capensis 3 0.25% 2 0.13 0.25% 8.33% 1.80%
Northern Bugleweed Lycopus uniflorus 3 0.25% 1 0.13 0.25% 4.17% 0.90%
Zigzag Goldenrod Solidago flexicaulis 3 0.25% 2 0.13 0.25% 8.33% 1.80%
Unknown Aster Asteraceae sp. 2 0.17% 1 0.08 0.17% 4.17% 0.90%
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Total Plant

Common Name Scientific Name Count RaciL Qe Density Relanye Frequency RECU
(Coverage) Coverage Occurred Density Frequency
Nodding Bur-marigold Bidens cernua 2 0.17% 1 0.08 0.17% 4.17% 0.90%
Straw-colored Flatsedge |Cyperus strigosus 2 0.17% 1 0.08 0.17% 4.17% 0.90%
Iris Iris sp. 2 0.17% 1 0.08 0.17% 4.17% 0.90%
Canada Mayflower Maianthemum canadense| 2 0.17% 1 0.08 0.17% 4.17% 0.90%
Red Oak Quercus rubra 2 0.17% 2 0.08 0.17% 8.33% 1.80%
Canada Goldenrod Solidago canadensis 2 0.17% 1 0.08 0.17% 4.17% 0.90%
Groundnut Apios americana 1 0.08% 1 0.04 0.08% 4.17% 0.90%
Common Milkweed Asclepias syriaca 1 0.08% 1 0.04 0.08% 4.17% 0.90%
Discoid Beggarticks Bidens discoidea 1 0.08% 1 0.04 0.08% 4.17% 0.90%
False Brome Brachypodium sylvaticum 1 0.08% 1 0.04 0.08% 4.17% 0.90%
Red-osier Dogwood Cornus sericea 1 0.08% 1 0.04 0.08% 4.17% 0.90%
Wild Geranium Geranium maculatum 1 0.08% 1 0.04 0.08% 4.17% 0.90%
Honeysuckle Lonicera sp. 1 0.08% 1 0.04 0.08% 4.17% 0.90%
American Water Horehound.ycopus americana 1 0.08% 1 0.04 0.08% 4.17% 0.90%
Ironwood Ostrya virginiana 1 0.08% 1 0.04 0.08% 4.17% 0.90%
Southern Wood Sorrel Oxalis dillenii 1 0.08% 1 0.04 0.08% 4.17% 0.90%
Cherry Prunus sp. 1 0.08% 1 0.04 0.08% 4.17% 0.90%
Mad-dog Skullcap Scutellaria lateriflora 1 0.08% 1 0.04 0.08% 4.17% 0.90%
American Basswood Tilia americana 1 0.08% 1 0.04 0.08% 4.17% 0.90%
Wild Grape Vitis riparia 1 0.08% 1 0.04 0.08% 4.17% 0.90%
Total 1183 100% 111 49.29 100% 463% 100%
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Appendix A: Field Data Results by Quadrat

East Vadnais Lake Shoreline Survey Field Data

8/31/2020
Red = Invasive, A = 50+ individuals
Transect 1
Common Name Scientific Name Q0| Q5 | Q10| Q15
1 | Red Oak Quercus rubra 1
2 | Fescue Festuca sp. 18 20 3
3 | Canada Mayflower Maianthemum candense 11] 2 1
4 | Paper Birch Betula papyrifera 1 3 11 7
5 | Lady Fern Athyrium filixfemina 1] 4
6 | Common Plantain Plantago major 6 2
7 | Wild Geranium Geranium maculatum 1
8 | Hairy Goldenrod Solidago hispida 4
9 | Poison lvy Toxicodendron rydbergii 3 3
10 | Northern Bedstraw Galium boreale 4
11 | False Solomon's Seal Maianthemum racemosum 2
12 | Zigzag Goldenrod Solidago flexicaulis 2
13 | Common Buckthorn Rhamnus cathartica 4
% Invasive Species 15% 38 16 39 21
Transect 2
Common Name Scientific Name Q0| Q5| Q10| Q15
1 | GlossyBuckthorn Frangula alnus 9 5
2 | Wild Grape Vitis riparia 1
3 | Redosier Dogwood Cornus sericea 1
4 | White Sweet Clover Melilotus alba 1
5 | Virginia Creeper Parthenocissus quinquefolig 1
6 | Narrowleaf Cattail Typhaangustifolia 1
7 | Jewelweed Impatiens capensis 1
8 | Discoid Beggarticks Bidens discoidea 1
9 | False Brome Brachypodium sylvaticum 1
10 | American Water Horehoung Lycopus americana 1
11 | Common Milkweed Asclepias syriaca 1
12 | Common Plantain Plantago major 21
13 | Common Dandelion Taraxacum officinale 1 5
14 | Alsike Clover Trifolium hybridum A
15 | Kentucky Bluegrass Poa pratensis A A
16 | Smooth Crab Grass Digitaria ischaemum A
17 | Creeping Charlie Glechoma hederacea A
18 | Groundnut Apios americana 1
19 | Zigzag Goldenrod Solidago flexicaulis 1
20 | Canada Goldenrod Solidago canadensis 2
21 | Southern Wood Sorrel Oxalis dillenii 1
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22 | Garlic Mustard Alliaria petiolata 3
23 | Enchanter's Nightshade Circaea lutetiana 8
% Invasive Species 39% 19 172 110 16
Transect 3
Common Name Scientific Name Q0| Q5| Q10| Q15
1 | White Sweet Clover Melilotus alba 6
2 | Poison lvy Toxicodendron rydbergii 19| 14 7
3 | Glossy Buckthorn Frangula alnus 14| 6 7 38
4 | Fescue Festuca sp. 22| 23 | 38
5 | Cherry Prunus sp. 1
6 | Garlic Mustard Alliaria petiolata 2
7 | Bush Honeysuckle Diervilla lonicera 1
% Invasive Species 57% 61 43 46 48
Transect 4
Common Name Scientific Name Q0| Q5| Q10| Q15
1 | Devil's Beggarticks Bidens frondosa 6
2 | Nodding Burmarigold Bidens cernua 2
3 | Reed Canary Phalaris arundinacea A | 23| 39 | 32
4 | Dwarf Clearweed Pilea pumila 19
5 | Northern Bugleweed Lycopus uniflorus 3
6 | Narrowleaf Cattail Typha angustifolia 5 7 6 12
7 | Mad-dog Skullcap Scutellaria lateriflora 1
8 | Pennsylvania Smartweed | Persicaria pensylvanica 23 | 10
9 | Strawcolored Flatsedge Cyperus strigosus 2
% Invasive Species 22% 86 53 57 44
Transect 5
Common Name Scientific Name Q0| Q5| Q10| Q15
1| Iris Iris sp. 2
2 | Jewelweed Impatiens capensis 2
3 | Hog Peanut Amphicarpaedracteata 9| 5 1
4 | Northern Bedstraw Galium boreale 1
5 | Common Buckthorn Rhamnus cathartica 1 3 11
6 | Virginia Creeper Parthenocissus quinguefolig 4
7 | Fescue Festuca sp. 45 | 42 1
8 | Canada Mayflower Maianthemum canadense 2
9 | False Solomon's Seal Maianthemum racemosum 2
10 | Bush Honeysuckle Diervilla lonicera 2
11 | Red Oak Quercus rubra 1
12 | Ironwood Ostrya virginiana 1
% Invasive Species 17% 13 56 45 21
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Transect 6

Common Name Scientific Name Q0| Q5 | Q10| Q15

1 | White Sweet Clover Melilotus alba 8
2 | Common Dandelion Taraxacum officinale 1
3 | American Basswood Tilia americana 1
4 | Common Buckthorn Rhamnus cathartica 1 36 | 21
5 | Reed Canary Phalaris arundinacea 25| 32
6 | Dotted Smartweed Persicaria punctata 5
7 | Fescue Festuca sp. 11| 4 31
8 | Unknown Aster Astelaceaesp. 2
9 | Honeysuckle Lonicera sp. 1

% Invasive Species 44% 54 37 67 21
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Appendix B: One-square-meter Quadrat Examples and OtherPlant Photos
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