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INTRODUCTION 

The North Oaks Homeowner Association (NOHOA) retained the services of Natural Shore Technologies 

to conduct an assessment of the Deep Lake shoreline and to create a shore restoration and 

management plan (SRMP).  This work is intended to build upon previous studies completed by the 

Vadnais Lake Area Water Management Organization (VLAWMO) and the Ramsey County Soil & Water 

Conservation District to direct future shoreline management efforts.   

The previous studies included a Sustainable Lake Management Plan and Shoreline Vegetation Survey, 

both conducted in 2018.  These surveys serve as a base of information and knowledge to further 

develop this SRMP.  The Sustainable Lake Management Plan presents a history of Deep Lake and the 

Shoreline Vegetation Survey provides a snapshot of plant species present on the shore. 

This SRMP defines current shoreland health and identifies the opportunities and management strategies 

in order to achieve a high quality shoreland restoration. An emphasis is placed on buckthorn presence 

because it is the most widespread and impactful invasive species along the Deep Lake shoreline. This 

plan recommends strategies that will improve the diversity and health of the shoreland plant 

communities, enhance wildlife habitat at the critical interface between the aquatic and upland plant 

zones, and contribute to the enjoyment of resident experiences as they hike the lakeside trail system.   

Specifically, this SRMP focuses on buckthorn presence and abundance in relation to existing plant 

communities.  Together, these layers of information help to form priorities for future restoration 

projects and management activities along the Deep Lake shoreland. 

 

 

NATURAL HISTORY/BACKGROUND 

North Oaks has experienced a history of changing landscapes that began with conversion of native 

ecosystems into agricultural land, slowly transitioning into a mix of residential development and open 

space.  Within North Oaks is a chain of lakes that has long provided drinking water to treatment facilities 

in St. Paul.  Fluctuating lake levels due to varying pumping rates have caused shoreline erosion on many 

of the lakes within the chain.   

Deep Lake is actually a relatively shallow body of water in the middle of the North Oaks chain of lakes. It 

is on the northern boundary of the VLAWMO watershed area.  The lake is mostly surrounded by low 

density residential development and undeveloped forest and marshland.  Previously, the MN DNR 

broadly classified the shoreline as northern mixed cattail marsh surrounded by northern wet meadow 

and southern dry-mesic oak forest.  Over time, these areas have become muddled with the increasing 

encroachment of invasive species such as buckthorn, reed canary grass, garlic mustard, and purple 

loosestrife.  While remnants of these plant communities still exist, they are in varying states of quality. 

This variation is dependent on the distribution of invasive species and also the encroachment of 

aggressive native species. 
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OVERALL SURVEY GOALS 

The goal of this SRMP is to provide practical management recommendations that will work to improve 

the overall ecological quality of the Deep Lake shoreline.  Controlling invasive species, introducing native 

plant species, and implementing long term monitoring and management strategies will significantly 

improve the ecological function of the critical interface between aquatic and upland habitats.  This 

improvement in habitat will benefit birds, insects, mammals, amphibians, and other aquatic species. In 

addition, healthy native plant communities will improve the aesthetic and visual appeal for residents 

using the Deep Lake walking trail. 

 

METHODS 

Natural Shore Technologies conducted a plant survey in September of 2021.  In particular, the study 

area centered on the shoreland buffer located between the walking path and open water.  The survey 

detailed buckthorn presence and abundance, characterized existing native plant communities, and 

noted other invasive plant species.  The shoreline was divided into individual segments that exhibited 

similar plant community types. 

 

Field Survey Data Collected 

Native Plant Community Characterization - Dominant native species, as well as invasive species, 

were noted within three distinct forest layers: canopy, understory, and herbaceous.  The species 

observed helped create a characterization of the native plant community.   

  Canopy - large, mature trees 

  Understory - shrubs and young trees 

  Herbaceous - ground layer plants 

Invasive species - buckthorn, reed canary grass, purple loosestrife, oriental bittersweet, 

phragmites, etc. 

 

Native Plant Diversity Ranking 

  1 Very low quality/extremely degraded 

  2 Low quality/highly degraded 

  3 Medium quality/moderately degraded 

  4 High quality/minimally degraded 
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Buckthorn abundance ranking 

  0 Absent 

  1 Very low cover  1-25% cover 

  2 Low cover  26-50% cover 

  3 Moderate cover 51-75% cover 

  4 High cover  76-100% cover 

 

Buckthorn abundance examples - The following images are representative of the various 

buckthorn rankings found along the Deep Lake shoreline. 

 

Rank 0: absent 

 

 

Rank 1: 1-25% buckthorn cover 
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Rank 2: 26-50% buckthorn cover 

 

 

 

Rank 3: 51-75% buckthorn cover 

 

 

4: 76-100% buckthorn cover 
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Segment Lengths – Linear feet of a particular section of shoreline that exhibits similar plant 

communities and levels of buckthorn. 

 

SURVEY RESULTS 

Over two miles of shoreline were surveyed and separated into 27 individual segments that exhibited 

similar plant communities.  Native plant communities are classified by their species makeup, hydrology, 

soils and landscapes on which they grow.  Utilizing the native plant community characteristics, 

preliminary plant community classifications were assigned to each segment.  Survey data was then 

analyzed to prioritize restoration strategies to improve shoreline habitat and diversity.   

Three distinct plant communities were initially identified and briefly explained below.  The MNDNR’s 

Field Guide to Native Plant Communities of Minnesota Easter Broadleaf Forest Province provides 

detailed descriptions of the various community classifications.  These detailed descriptions have been 

included in the Appendices of this report.  Northern mixed cattail marsh (MRn83, Appendix E) was also 

observed in transitional areas between shallow aquatic communities and wet meadows.  However, 

emergent plant communities were not the focus of this study and therefore not included. 

 

Plant Community Classifications 

MHs37 - Southern dry-mesic oak forest: Dry-mesic hardwood forests occurring most often on 

thin, wind-deposited silt on crests and upper slopes dominated by northern red oak, white oak, and 

basswood (Appendix C). 

WMn82a - Willow-dogwood shrub swamp: Open wetlands with abundant broad-leaved 

graminoids, and shrub cover typically greater than 25%.  Shrubs that may be abundant include willows, 

red-osier dogwood, speckled alder, and occasionally bog birch (Appendix D). 

WMn82b - Sedge meadow: Open wetlands with abundant broad-leaved graminoids, and shrub 

cover typically less than 25%.  The invasive species common reed grass (Phragmites australis australis) 

and reed canary grass (Phalaris arundinacea) have become increasingly abundant in this community 

type over the past decades; reducing species diversity in many occurrences (Appendix D). 
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 Figure 1 - Plant community distribution 

 

 

 

Figure 2 – Native plant diversity rankings 
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Figure 3 – Buckthorn abundance rankings 

 

 

RESTORATION PRIORITIZATION 
The results from the survey were analyzed to develop management recommendations.  The buckthorn 

abundance rankings were compared to the native plant diversity rankings to determine which segments 

should be prioritized for management.  Three categories of recommendations were created to guide 

initial management decisions (Table 1).  Priority #1 is outlying areas with unique plant communities, very 

low buckthorn cover, and high plant diversity.  Priority #2 are areas that exhibit high native plant 

diversity and low buckthorn abundance.  Lastly, Priority #3 are areas with low native plant diversity and 

high buckthorn abundance. For planning purposes, Table 2 provides restoration cost ranges for high 

priority areas over a two-year time horizon. This information can be used for budgeting purposes. When 

applicable, NST staff can formulate detailed bids for specific segments under consideration. This will 

include buckthorn removal and methods to establish a diverse native plant community in its place. 

Tables 1 and 2 provide a solid framework for guiding future restoration efforts around Deep Lake. 
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 Table 1 - Summary table with priority rankings for each shore segment.  
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Table 2 - Restoration Priority #1 and associated cost estimates (buckthorn removal and 

replacement native plants/seed) - two-year time horizon.  

 

 

 

NATURAL SHORE’S MAINTENANCE PROGRAM 
Invasive buckthorn is the main concern affecting the ecological quality of native plant communities 

around Deep Lake.  In particular, buckthorn is so successful because it has a longer growing season, 

grows rapidly, and tolerates a wide range of soil and light conditions.  This provides buckthorn with a 

unique advantage over native plants as it outcompetes them for light, moisture, and nutrients.  There 

are several different methods for controlling buckthorn.  However, we have found that mechanical 

removal followed by a cut stump herbicide application works very well under most conditions.  

Buckthorn control is usually a multi-year process due to its high rate of seed production and long-term 

viability of seeds in the soil.   

Monitoring and maintenance of the Deep Lake restoration is critical and ensures the long-term health, 

stability and resiliency of the shoreland.  Monitoring is a valuable strategy for guiding the steps in the 

restoration process and fine tuning short and long term maintenance approaches.  We focus on 

identifying invasive species, gauging cover, assessing the diversity of the native plant community, and 

evaluating establishment.  Detailed notes are taken and these are shared with our clients. 

REFERENCES 

Deep Lake Shoreline Vegetation Survey, Vadnais Lake Area Management Organization, 2018 

https://www.vlawmo.org/files/4815/4481/5795/DeepLake_Shoreline_Vegetation_Survey_Appendix_3.

pdf 

 

Deep Lake Sustainable Lake Management Plan, Ramsey County Soil & Water Conservation Division, 

Vadnais Lake Area Water Management Organization, 2018 

https://www.vlawmo.org/files/9815/4776/2751/Deep_Lake_SLMP_Final.pdf 

Plant Community Classification Segment Cost Estimate

Recommended 

Timeline

7 $3,000-6,000 2023

22 $3,000-6,000 2022

23 $5,000-8,000 2022

11 $5,000-8,000 2023

13 $5,000-8,000 2023

4 $5,000-8,000 2023

20 $5,000-8,000 2022

WMn82a - Willow-dogwood shrub swamp

WMn82b - Sedge meadow

MHs37 - Southern dry-mesic oak forest

https://www.vlawmo.org/files/4815/4481/5795/DeepLake_Shoreline_Vegetation_Survey_Appendix_3.pdf
https://www.vlawmo.org/files/4815/4481/5795/DeepLake_Shoreline_Vegetation_Survey_Appendix_3.pdf
https://www.vlawmo.org/files/9815/4776/2751/Deep_Lake_SLMP_Final.pdf
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Field Guide to Native Plant Communities of Minnesota Easter Broadleaf Forest Province, Minnesota 

Department of Natural Resources, 2005 

https://files.dnr.state.mn.us/eco/mcbs/ebf_systemsbooklet 

 

 

APPENDICES 

Appendix A - Survey Data Collected 9/30/2021 

Segment Length 

(ft) 

Photos Buckthorn 

Cover 

Quality (1 low 

- 4 high) 

Notes/Plants 

1 120 3634-

35 

60% 1 Buckthorn, white oak, red oak, black cherry, 

winterberry, gray dogwood.  Near boardwalk 

2 550 3636-

39 

50% 3 Higher priority (diversity plus boardwalk); 

difficult access for buckthorn removal due to 

boardwalk; aspen, glossy buckthorn, gray 

dogwood, red-osier dogwood, willow; lake 

sedge, sensitive fern 

3 1000 3640-

41 

80% 2 Oak savannah (white, some red), basswood, 

aspen, cherry, honeysuckle 

4 350 3642-

44 

5% 1 Reed canary grass (RCG) dominant, prickly ash, 

cattail; ties in with site #2 

5 375 3645-

47 

30% 1 Cottonwood, box elder, common buckthorn, 

Virginia creeper, brome, garlic mustard, elm, 

lake sedge edge 

6 400 3648-

49 

5% 1 Diane's Point; white oak, cottonwood, 

basswood, woodland sunflower, ash 

7 375 3650-

53 

3% 4 Diane's Lakefront; poison ivy, basswood, white 

oak, red oak, sandbar willow, sumac, red-osier 

dogwood, Pennsylvania sedge, aster spp., 

Canada goldenrod; wet meadow-RCG, lake 

sedge, tussock, Canada blue-joint, sandbar 

willow; small patch of phragmites (pic 3653) 

https://files.dnr.state.mn.us/eco/mcbs/ebf_systemsbooklet
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8 110 3654-

55 

50% 2 Common buckthorn, white oak, sumac; Canada 

goldenrod, woodland sunflower, leafy spurge 

9 220 3656 20% 2 Common buckthorn, elm, basswood, white oak, 

sumac; RCG and purple loosestrife dominant 

10 150 3657-

58 

0% 1 Wet meadow to path, could provide unique 

views; RCG and purple loosestrife; residential 

side buckthorn: 20% 

11 225 3660-

65 

20% 2 Phragmites patch on south end (pic 65); aspen, 

basswood, maple, sumac, nannyberry, gray 

dogwood; RCG dominant; crack willow; Canada 

blue-joint, purple loosestrife; residential side: 

5% buckthorn; buckthorn-high priority 

12 350 3666 0% 1 Wet meadow-RCG, cattail, river bulrush, soft 

stem bulrush, purple loosestrife; cleared at 

some point; residential side: 0% buckthorn; 

could provide unique views 

13 370 3667-

69 

10% 3 Aspen, crack willow, sandbar willow, buckthorn, 

red-osier dogwood, RCG, sensitive fern, sandbar 

willow, ash; Wet meadow-RCG-dom.-cat, lake 

sedge dominant, sensitive fern, red dogwood; 

residential side buckthorn: 20% 

14 475 3670-

79 

70% 2 Cottonwood and ash dominant; black cherry, 

hackberry, red oak, aspen, burning bush, 

pagoda dogwood; residential side buckthorn: 

0%; oriental bittersweet (pic 72-78); floodplain 

forest 

15 215 3680 75% 1 Wet meadow: RCG with shrub-glossy 

buckthorn; red-osier dogwood, honeysuckle; 

residential buckthorn: <5% 

16 175 3681 75% 2 Aspen dominant (aspen grove); elm, cranberry, 

black cherry, burning bush, cherry 

17 380 3682-

83 

10% 3 White oak, cottonwood, sumac, buttonbush, 

pagoda dogwood, prairie cordgrass 
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18 205 3684-

85 

40% 2 Cottonwood, elm, willow, aspen, cherry, 

common buckthorn, RCG; parking area (high 

profile?) 

19 230 3686-

88 

65% 2 Cottonwood, green ash, elm, walnut, red-osier 

dogwood; turf to edge 

20 125 3689 20% 3 Wet meadow-lake sedge, RCG, Joe-pye weed; 

cottonwood, paper birch; turf to edge 

21 360 3690-

91 

25% 4 High priority; birch, red oak, basswood, 

ironwood, black cherry; Pennsylvania sedge, 

fern, honeysuckle, buttonbush, serviceberry; 

good ground cover of Pennsylvania sedge 

22 640 3692-

93 

<5% 4 Red oak dominant; ironwood, serviceberry, 

birch, basswood; good understory/ground 

layer; small buckthorn patch that would require 

low input to remove and significantly improve 

the reach 

23 300 3696-

97 

0% 1 Turf ground layer; pruned trees; red oak 

dominant; white oak, maple, birch; Perfect for 

shore/emergent planting.  Lacking emergents.  

Lacking understory. 

24 500 98 50% 2 Red oak, cherry, common buckthorn, green ash, 

ironwood, white oak, winterberry, basswood, 

speckled alder, maple, cottonwood, birch 

25 460 3702 80%  Lake sedge, sensitive fern, red-osier dogwood, 

wild yam (pics 3699-3701), elm, speckled alder, 

birch, aspen, sandbar willow, cranberry; 

residential side buckthorn: 80% 

26 600 3713 50% 2 Red oak, basswood, elderberry, ironwood, box 

elder, aspen, white oak, birch; oriental 

bittersweet; Wet meadow (high quality)-lake 

sedge, RCG 

27 2500 3703-

05 

50% 3 White oak, aspen, cherry, red oak, pagoda 

dogwood, glossy buckthorn, birch; Wet 

meadow (high quality)-Canada blue joint, 

tussock sedge 
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 Appendix B - List of Plant Species Observed 
Common names Scientific names 

American bittersweet Celastrus scandens 

American Common Reed Phragmites australis subsp. americanus 

American elm Ulmus americana 

American highbush 
cranberry 

Viburnum opulus var. americanum 

Aster spp.   

Basswood Tilia americana 

Black cherry Prunus serotina 

Black walnut Juglans nigra 

Box elder Acer negundo 

Buttonbush Cephalanthus occidentalis 

Canada bluejoint Calamagrostis canadensis 

Canada goldenrod Solidago canadensis 

Chokecherry Prunus virginiana 

Common buckthorn Rhamnus cathartica 

Cottonwood Populus deltoides 

Crack willow Salix X fragilis 

European Common Reed Phragmites australis subsp. australis 

Garlic mustard Alliaria petiolata 

Glossy buckthorn Frangula alnus 

Gray dogwood Cornus racemosa 

Green ash Fraxinus pennsylvanica 

Hackberry Celtis occidentalis 

Inland serviceberry Amelanchier interior 

Ironwood Ostrya virginiana 

Joe-pye weed Eutrochium maculatum 

Lake sedge Carex lacustris 

Leafy spurge Euphorbia virgata 

Nannyberry Viburnum lentago  

Narrow-leaf cattail Typha angustifolia 

Oriental bittersweet Celastrus orbiculatus 

Pagoda dogwood Cornus alternifolia 

Paper birch Betula papyrifera 

Pennsylvania sedge Carex pensylvanica 

Poison ivy Toxicodendron rydbergii 

Prairie cordgrass Spartina pectinata 

Prickly ash Zanthoxylum americanum 

Purple loosestrife Lythrum salicaria 

Quaking aspen Populus tremuloides 
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Red oak Quercus rubra 

Red-oiser dogwood Cornus sericea 

Reed canary grass Phalaris arundinacea 

River bulrush Bolboschoenus fluviatilis 

Sandbar willow Salix interior 

Sensitive fern Onoclea sensibilis 

Siberian elm Ulmus pumila 

Smooth brome Bromus inermis 

Smooth sumac Rhus glabra 

Softstem bulrush Schoenoplectus tabernaemontani 

Speckled alder Alnus incana 

Sugar maple Acer saccharum 

Tartarian honeysuckle Lonicera tatarica 

Tussock sedge Carex stricta  

Virginia creeper Parthenocissus quinquefolia 

White oak Quercus alba 

Wild yam Dioscorea villosa 

Winged burning bush Euonymus alatus 

Winterberry Ilex verticillata 

Woodland sunflower Helianthus strumosus 
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Appendix C - MHs37 Southern Dry-Mesic Oak Forest (MNDNR description) 
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Appendix D - WMn82 Northern Wet Meadow/Carr (MNDNR description) 
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Appendix E - MRn83 Northern Mixed Cattail Marsh (MNDNR description) 
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