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Executive Summary

Aquatic vegetation surveys of Roosevelt Lake and Lawrence d@demented #otal of 40

native aquatic plant taxa. Thas&a included 26 submerged and fflmating, six floatingleaf

and eight emergent specidson-native aquatic plant species were not fouSdbmeged plants
occurred to a depth of 25 feet in Roosevelt Lake and 20 feet in Lawrence Lake. In Roosevelt
Lake, vegetation was most common in the shore to 20 feet depth zone, where 80% of the sites
were vegetated. In Lawrence Lake, vegetation was common from shore to 15 feet in depth,
where 72% of the sites contained plants. Common submerged plants inouskeplassand
narrowleaf and broadeaf pondweedsApproximately 68acres oemergent vegetaticend 26

acres offloating-leaf plantbeds were mapped in these lak&svo unique submerged aquatic

plant speciesvere also documented during the surveys.

Suwveyors documented @8rd specis on the two lakes, including &pecies on Roosevelt Lake

and 4 species on Lawrence Lake. Thirteen of the species were identifed as species of greatest
conservation need. Ovenbirds were the most commonly recorded sifagieatest

conservation need, whereas song sparrows were most abundant overall.

Two fish species of greatest conservation need (least darter and longear sunfish) and three proxy
species (blackchin shiner, blacknose shiner, and banded killifish) desréfied in Roosevelt

and Lawrence Lakedn total, 35 fish species were recorded during the nongame fish surveys.
Surveyors recorded eight fish species previously undocumented in Roosevelt Lake and six
previously undocumented species in Lawrence L&keen frogs were documented at numerous
locations on both lakes, and mink frogs were also recorded.

An ecological model based on major conservation principles was used to assess lakeshore
sensitivity. The benefit of this approach is that criteria caiwra the sciencbased surveys and

the value of the lakeshore is objectively assessed. Environmental desaorg is complex

and often based on multiple lines of evidence. Integrating the information from these multiple
lines of evidence is rarely angple process. Here, the ecological model ugetb15 attributes
(hydrological conditions and documented plant and animal presence) to identify sensitive areas
of shoreland. A sensitivity index was calculated for each shoreland selgyrmhming the

sares of thattributes. Lakeshore segmentgere then clustered by sensitivity index values

using established geospatial algorithrhakeshore sensitivareasvere buffered and important
ecological connections or linkages mapped. The identificatiomeftse lakeshore by this

method is an objective, repeatable and quantitative approach to the combination of multiple lines
of evidence through calculation of weight of evidence. The ecological model results are lake
specific, in that the model resulteantended to recognize the most probable highly sensitive
lakeshores for a specific lake. Plant and animal assemblages differ naturally between lakes, and
sensitivity scores should not be compared across lakes.

The ecological modatientifiedthreeprimary sensitive lakeshore areas to be considered for
potential resource protection districts by Cass Coumnhe inlet and outlet of Roosevelt Lake,
the inlet of Lawrence Lake, and the channel connecting the two lakes were identified as
ecological connectits. The County may use this objective, sciebesed information in
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making decisions about districting and reclassification of lakeshore areas. The most probable
highly sensitive lakeshore areas and the recommended resource protection districts are:
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Introduction

Mi nnesotads | akes are one of its most valuabl
various industrial, commercial, and recreational opportunities. They are also home to humerous
fish, wildlife, and plant species. In partiay naturally vegetated shorelines provide critical

feeding, nesting, resting and breeding habitat for many species. Common loons avoid clear
beaches and instead nest in sheltered areas of shallow water where nests are protected from wind
and wave actionMink frogs and green frogs are shoreldependent species that prefer quiet

bays and protected areas with a high abundance of aquatic plants. Fish such as the least darter,
longear sunfish, and pugnosignerare strongly associated with large, ndaore stands of

aquatic plants. Increasing development presdorggdakeshoremay have negative impacts on

thesespecissand Mi nnesotads | akeshores are being de
mind, the Minnesota Department of Natural Resoudes®loped a protocol for identifying
Asensitiveo areas of | akeshore. Sensitive | a

shorelands, shorelines and the r&laore areas, defined by natural and biological features, that
provide unique or critideecological habitatSensitive lakeshores also include:

Vulnerable shoreland due to soil conditions (i.e., high proportion of hydric soils);

Areas vulnerable to development (e.g., wetlands, shallow bays, extensive littoral zones,
etc.);

Nutrient suscejitle areas;

Areas with high species richness;

Significant fish and wildlife habitat;

Critical habitat for species of greatest conservation need; and

Areas that provide habitat connectivity

N =

Nookow

Species of greatest conservation need are animals whose popguaéoare, declining or
vulnerable to declin@VN DNR 2006). They are also species whose populations are below
levels desirable to ensure their lelggm health and stability. Multiple species of greatest
conservation need depend on lakeshore areas.

The sensitive shorelands protocol consists of three comporngmdirst component involves

field surveys to evaluate the distribution of high priority plant and animal species. Aquatic plant
surveys are conducted in both submerged habitats andim@arareas, and assess the {akee
vegetation communities as well as describe unique plant areas. Target animal species include
species of greatest conservation need as well as proxy species that represent animals with similar
life history characteristicsThis first component also involves the compilatiorewistingdata

such as soil type, wetland abundance, and size and shape of natural areas.

The second component involves the development of an ecological model that objectively and
consistently ranksakeshore areas for sensitive area designafitie. model is based on the

results of the field surveys and analysis of the additional variabdseshore areas used by

focal species, areas of high biodiversity, and critical and vulnerable habitatgparéaimh

elements in the ecological model used to identify sensitive lakeshore Bexzmise the model is
based on scientific data, it provides objective, repeatable results and can be used as the basis for
regulatory action.
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The final component of ideifying sensitive lakeshore areas is to deliver advice to local
governments and other groups who could use the information to maintain high quality
environmental conditions and to protect habitat for species in greatest conservation need.

This report summarizes the results of the field surveys and data analysis and describes the
development of the ecological model. It also presents the ecological model delineation of
Roosevelt Lake and Lawrence Ladensitive lakeshore areas.
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Lake Descriptions

Rooseelt and Lawrence Lakes
are located in nortkentral

Minnesota on the border of Casj
and Crow Wing counties (Figure
1). These connected water
bodies lie in the northeast corner
of the Pine River Watershed.

Figure 1. Location of Roosevelt and Lawrence Lakes i
! Cass and Crow Wing Counties, Minnesota.

Roosevelt Lake is an elongated
lake with distirct north and south
basins that are connected by a
narrow channel. There are also
several smaller bays that branch
from the southern basin. The
northern twethirds of the lake
are within Cass County and the
south end is in Crow Wing Roosevelt Lake

County (Figure 2). Larence \T;/:,
Lake is located on the east side 71

of Roosevelt Lake and a Lawrence Lake
navigable channel joins the two Pine|River

lakes. Lawrence Lake lies
entirely within Cass County.
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Land use in the Pine River
Watershed is predominantly forests and wetlands with numerous lakes. The shorelines of
Roosevelt and Lawree Lakes are under private ownership except for about a half mile of
public land on the southwest shore of Roosevelt Ldke= shorelines are developed with
residential homes and resorts. Public accesses are locateceasttile of Roosevelt Lakedan
on the soutest side of awrence Lakd€Figure 2).

Roosevelt Lake has a surface area of 1510 acres and nine miles of shoreline. It has a maximum
depth of 129 feet and only 26of the lake basin is less than 15 feet in depth (Figure 3).

Lawrence Lake &s a surface area of 225 acres and five miles of shoreline. It has a maximum
depth of 71 feet and 3®of the lake basin is less than 15 feet in depth.
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Both Roosevelt and Lawrence Lakes are described as mesotrophic, with moderate levels of
nutrient enribment. Between 1994 and 2008, the average Secchi depth (which measures water
transparency) for Roosevelt Lake was 11 feet (MPCAR0During the same time period, the
average Secchi depth for Lawrence Lake was 10 feet. Based on these measuremé&kssboth

have moderate summer water clarity.

Figure 2. Features of Roosevelt and Lawrence Lakes.
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Figure 3. Depth contours Boosevelt and Lawrence Lakes.
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|. Field Surveys and Data Collection

Survey and data coll ection followed Minnesot a
protocol (MN DNR 2008). Resource managers gathered informatioh différent variables in

order to develop the sensitive shorelands model. Sources of data included current and historical
field surveys, informational databases, aerial photographs, and published literature. The

variables used in this project were: watla, hydric soils, neshore plant occurrence, aquatic

plant richness, presence of emergent and flodéafjplant beds, unique plant species, near

shore substrate, birds, bird species richness, loon nesting areas, frogs, fish, aquatic vertebrate
speciegichness, rare features, and size and shape of natural areas.
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Wetlands
Objective

1. Map wetlandsithin the extended stattefined shoreland ardaithin 1320 feet of
shoreline)of Roosevelt and Lawrendsakes

Introduction

Wetlands are important habitat types that provide a variety of services to the environment, to
plants and animals, and to humans. Wetland vegetation filters pollutants and fertilizers, making
the water cleaner. The roots and stefmseadland plants trap sediments and silt, preventing them
from entering other water bodies such as lakes. They protect shorelines against erosion by
buffering the wave action and by holding soil in place. Wetlands can store water during heavy
rainfalls, effectively implementing flood control. This water may be released at other times
during the year to recharge the groundwater. Wetlands also provide valuable habitat for many
wildlife species. Birds use wetlands for feeding, breeding, and nestingpareall as migratory
stopover areas. Fish may utilize wetlands for spawning or for shelter. Numerous plants will
grow only in the specific conditions provided by wetlands. Finally, wetlands provide a variety of
recreational opportunities, including fialy, hunting, boating, photography, and bird watching.

Although the definitions of wetlands vary considerably, in general, wetlands are lands in which
the soil is covered with water all year, or at least during the growing season. This prolonged
presencef water is the major factor in determining the nature of soil development and the plants
and animals that inhabit the area. The more technical definition includes three criteria:
1. Hydrologyi the substrate is saturated with water or covered by shallogr atasome
time during the growing season of each year
2. Hydrophytes at least periodically, the land supports predominantly hydrophytes (plants
adapted to life in flooded or saturated soils)
3. Hydric soilsi the substrate is predominantly undrained hydsit(§ooded or saturated
soils) (adapted from Cowardin et al. 1979)

Methods

Wetland data were obtained frahe National Wetlands Inventory (NWI) of the U.S. Fish and
Wildlife Service (USFWS).The NWI project was conducted between 1991 and 1994 using
aerial photography from 19791988. Wetland polygons obtained from the NWI were mapped

in a GIS (Geographic Information Systems) computer program. Only wetlands occurring within
theextendedstatedefined shoreland area (i.e., within 1320 feet of thegdime) were considered

in this project. Wetlands classified as lacustrine or occurring lakeward dRtuseveliake or
Lawrence Lakerdinary high water madwere excluded from this analysis.

Results
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Approximately202 acres, or abouf.5% of the Rogevelt and Lawrence shoreland (the area
within 1320 feet of the shoreline), are described as wetlands by NWI (Figuwéetlands were
present along the entire lakeshore of these lakes, but were not common

The dominant wetland types included palugtsicrub shrub (Cowardin et al. 1979) or wetland
shrubland systems (MN DNR 2003), dominated by deciduous slemesgent wetland

(Cowardin et al. 1979) or marsh (MN DNR 2003) systems, characterized by herbaceous,
emergent wetland vegetation; and forestetdlamds (Cowardin et al. 1979, MN DNR 2003) with
deciduous and evergreen trees. The water regime varied among wetlands and included saturated,
seasonally flooded and sepgrmanently flooded soils.

Figure 4. Wetlands within 1320 feet of Roosevelt and Lawrence Lake shoreli

@ \\etlands
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Hydric Soils

Objective

1. Map hydric soilswithin the extended statdefined shoreland ardaithin 1320 feet of
shoreline)of Roosevelt and Lawrence Lakes

Introduction

Hydric soils are defined as those soils formed under conditions of saturation, flooding, or
ponding. The satation of these soils combined with microbial activity causes oxygen
depletion; hydric soils are characterized by anaerobic conditions during the growing season.
These conditions often result in the accumulation of a thick layer of organic matter, and the
reduction of iron or other elements.

Hydric soils are one of the fAdiagnostic envi

(along with hydrology and vegetation). ldentification of hydric soils may indicate the presence
of wetlands, and provid@managers with valuable information on where to focus conservation
efforts.

Methods

The National Cooperative Soil Survey, a joint effort of the USDA Natural Resources
Conservation Service (NRCS) with other Federal agencies, State agencies, County,agehcies
local participants, provided soil survey daRolygons delineating hydric soils were mapped in a
GIS computer program. Only hydric soils within 1320 feet of the shoreline were considered in
this project. Digitized soil survey data are not avaikalior Crow Wing County (e.g., southern

half of Roosevelt Lakeko only Lawrence Lake shoreland soils were analyzed

Results

Hydric soils were widespread along the shorelineasfrenceLake (Figure 5), and
encompassedpproximately 15hcres within ti shoreline district. Large areas of hydric soils
were more common on tiseuthern and westeshorelands ofawrenceLake. The organic

matter content of the majority of these soils was very high, and most were very poorly drained.
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Figure 5. Hydric soils within 1320 feet of Lawrence Lake shoreline.

@ Hydric Soils
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Plant Surveys

Objectives

1. Record presence and abundance of all aquatic plant taxa

2. Describe distribution of vegetation in Roosevelt and Lawrence Lakes
a. Estimate maximum depth of plant colonization
b. Estimate and map the nesitore occurrence of vegetation

3. Delineate and describe floatihgaf and emergent plant beds

4. Map distribution and describe habitat of unique plant species

5. Calculate and map aquatic plant taxa richness

Summary

Aquatic vegetation surveys of Roosevelt Lake and Lawrence Lake were conduhiddand
September 2008. Surveys included a lakewide assessimargetation abver 1300 sample
stations, characterization of shoal substrate types, and mapping of emergent anddafting
plant beds.

The aquatic plant communities of Roosevell &awrence lakes are similar to those found in
other hard water Cass County lakéstotal of 40 native aquatic plant taxa were recorded and
included 26 submerged aneééfloating, six floatingleaf andeightemergent speciedNon-
native aquatic planfpecies were not foundviore than 30 additional shoreline emergent taxa
werealso recorded.

Aquatic plants occurred around the entire perimeter of Roosevelt and Lawrence Lakes. Within
the shore to five feet depth zone, ten peroéthe sample sites iRoosevelt Lake and ¥ of

the sample sites in Lawrence Lake contained at least one emergent or-feaitipignt.
Approximately 68acres of bulrushSchoenoplectusp.)and 26 acres of waterlily beds

(Nymphaea odoratandNuphar variegatawere mappechithese lakes.

Submeged plants occurred to a depth of 25 feet in Roosevelt Lake and 20 feet in Lawrence
Lake. In Roosevelt Lake, vegetation was most common in the shore to 88gdetone, where
80% of the sites were vegetated. In Lawrence Lakggtation was common from shore to 15
feetin depth, where 7 of the sites contained plants. Common submerged plants included
muskgrass@harasp.), coontail Ceratophyllum demersynflat-stem pondweedotamogeton
zosteriformi$, northern watermilfoi{Myriophyllum sibiricun), and narrowleaf and broadeaf
pondweedsRotamogetorspp.).

Unique submerged aquatic plants documented during the surveys included lesser bladderwort
(Utricularia minor) and flatleaved bladderwort{tricularia intermedig.

Roosevelt Lake
Lawrence Lake Pagel6 of 84



Introduction

The types and amounts of aquatic vegetation that occur within a lake are influenced by a variety
of factors including water clarity, water chemistry, water depth, substrate and wave activity.
Deep or wingswept areas may lack in aquatlamt growth, whereas sheltered shallow areas

may support an abundant and diverse native aquatic plant community that, provides

critical fish and wildlife habitat and other lake benefits.

The annual abundance, distribution and composition ddtaplant communities may change
due to environmental factors, predation, the specific phenology of each plant species,
introductions of nomative plant or animal species, and human activities in and around the lake.

Non-native aquatic plant specieave not been documented in Roosevelt and Lawrence Lakes.
However, if they invade the lakes, they may directly or indireatlyact the native plant
communities Nonnative plant species, such as Eurasian watermiNtytiophyllum spicatum

or curly-leaf pondweed RPotamogeton crispisnay form dense surface mats that shade out
native plants. The impact of these invasive species varies among lakes but the presence of a
healthy native plant community may help mitigate the harmful effects of these exotics.

Humans can impact aquatic plant communities directly by destroying vegetation with herbicide
or by mechanical means. Motorboat activity in vegetated areas can be particularly harmful for
species such as bulrush and wild rice. Shoreline and watersheldpiaeent can also indirectly
influence aquatic plant growth if it results in changes to the overall water quality and clarity.
Limiting these types of activities can help protect native aquatic plant species.

Submerged plants

Submerged plants have leawbat grow below the water surface but some species also have the
ability to form floating and/or emergent leaves, particularly in shallow, sheltered sites.
Submerged plants may be firmly attached to the lake bottom by roots or rhizomes, or they may
drift freely with the water current. This group includes flowering plants that may produce
flowers above or below the water surface, as well adflo@rering plants such as large algae.

MuskgrasgCharasp.; Figureb) is a largealgae that is
common in manyard water Minnesota lakes. This plant
resembles higher plants but does not form flowers or tru
leaves, stems and roots. Muskgrass grows entirely
submerged, is often found at the deep edge of the plan]

Figure 6. Bed of muskgrass

zone (Arber 1920), andhema § carpet
lake bottom. These beds provide important habitat for f
spawning and nesting. Muskgrass has a brittle texture
a characteristic Amuskyo dapted

substrates and is often the first species to colonize ope
areas of ke bottom where it can act as a sediment
stabilizer.
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Coontail(Ceratophyllum demersurfigure 3 is the Figure 7. Coontail
most common submerged flowering plant in Minnesot{ § @ ™
lakes. It grows entirely submerged and is adapted to i
broad range of lake conditions, includitugbid water.
Coontall is a perennial and can overwinter as a green
plant under the icbefore beginningiew growth early in
spring. Because it is only loosely rooted to the lake
bottom it may drift between depth zones (Borman et a| |
2001). Coontail prades important cover for young fish
including bluegills, perch, largemouth bass and northern
pike. It also supports aquatic insects beneficial to both fish
and waterfowl.

Northern watermilfoilMyriophyllum sibiricum Figure § is a
rooted, perennlasubmerged plant with finely dissected leave
It may reach the water surface, particularly in depths less th
ten feet and its flower stalk extends above the water surfacg
spreads printdly by stem fragments and oweinters by hardy
rootstalks andavinter buds. Northern watermilfoil is not
tolerant of turbidity and grows best in clear water lakes. Th
native plant provides fish shelter and insect habitat and the
extensive root systems help stabilize relaore substrates.

PondweedsRotamogetorspp. andstuckeniaspp.) are one of the largest groups of submerged

plants in Minnesota lakes. These plants are rooted perennials and their rhizomes may form mats

on the lake bottom that help consolidate soil (Arber 1920). Pondweeds have opposite, entire

| eaves anes hfagprend ofi cfilgpawer s t hat ce iManypgordweetd ov e t h
species ovevinter as hardy rhizomes while other species produce tubers, specialized winter
buds, or remain fievergreeno ungaernimngoranti c e . S
source of waterfowl food (Fassett 1957). The foliage of pondweeds is food for a variety of

marsh birds, shore birds and wildlife and provides shelter, shade and spawning sites for a range

of fish species (Borman et al. 2001). Pondweeklabit a wide range of aquatic sites and

species vary in their water chemistry and substrate preferences and tolerance to turbidity. There

are over 35 species of pondweeds in Minnesota and they vary in leaf shapes and sizes.

Flatstem pondwee(Potanmogeton zosteriformjg-igure 9 is a
perennial plant that is anchored to the lake bottom by
underground rhizomes. It is named for its flattened, gitass .
leaves. Depending on water clarity and depth, these plants mpay#s:
reach the water surface and mayduce flowers that extend
above the water. These pondweeds are anchored tkthe |
bottom by rhizomes and oweinter by winter buds.

Figure 9‘. Flaistem pondweed

Fries' pondweefPotamogeton friesiiFigure10) is a rooted,
perennial submerged plaaidhas small, thin leaves thatogv
entirely below the water surface but flowénatextend above the
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water. This plant overinters as rhizomes and winter buds. The
are several species of narrteaf pondweeds and they can be
difficult to identify if not found in flower or fruit. Fi e s 0
pondweed Potamogeton friesjiwas positively identified ioth
lakes, but additional narrovieaf species may have also been
present. For analysis, all narrd@af pondweeds were grouped
together.

Broadleaf pondweeds includehite-stem pondwez
(Potamogeton praelongudargeleaf pondweedK. amplifoliug,
lllinois pondweed . illinoensis Figure 1), and variable

F|gure 10. Fr

z ". "!'2' /(‘9
}.;;
"9

f y/

.}4

e
'{’% N

Qo < 1

pondweedR. gramineus These plantare often called

Yy o

S N mao hr na

Afcabbageodo pl ant s -esf poadwegebse
may form floatingeaves in sheltered sites while other
species have only submerged leaves. Species like-whit
stem and largéeaf pondweedare common in many clear
water Minnesota lakes but are often among the first spe
to decline in degraded water. Whgtem pondwed is not
tolerant of turbidity (Nichols 1999b) and may be negativ
impacted by increased lake development.

Floating-leaf and emergent plants

Figure 11. III|n0|s pondweed

“Potamogeton fllinc
1996 AlisofiFox

Floatingleaf and emergent aquatic plants are anchored
the lake bottom and their root systems often forteresive

networks that help consolidate and stabilize bottom subst
Beds of floatingleaf and emergent plants help buffer the
shoreline from wave action, offer shelter for insects and
young fish, and provide shade for fish and frogs. These
also povidefood, cover and nesting material for waterfowl
marsh birds and muskrat. Floatitegaf and emergent plants
are most often found in shallow water to depths of about g
feet and may extend lakeard onto mudflats and into
adjacent wetlands.

Figure 12. White waterlily

White and yellow waterlilies can be found in lakes in both

northern and southern MinnesoM/hite waterlily
(Nymphaea odoraté&igure 13 has showy white flowers anc
round leaves with radiating vein¥.ellow waterlily (Nuphar
variegatg Figure 13 has smalleyellow flowers and oblong
leaves with parallel veins. These species ofteacmur in
mixed beds but yellow waterlily is generally restricted to
depths less than seven fedtile white waterlily may occur
to depths of ten feet (Nichols 1999b).

Floatingleaf pondweedPotamogeton natan&igure 14

also occurs in lakes throughout the state. It magaour with

Roosevelt Lake
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other vegetation or may be found on the deep end of
bulrush beds. This plant forms very narrow submerged
leaves and ovadhaped floatindeaves. The fruits of
floating-leaf pondweed are eaten gpgese and ducks
including scaup and ble@inged teal (Borman et al. 2001)| |

Figure 14. Floatindeaf pondweed

Emergent aquatic plants have stems and/or leaves that
extend well above the water surface. Most emergent plg
are floweringplants, though their flowers may be reduced
in size. Emergent plants include perennial plants as wel
annual plants.

Hard stem bulrust{Schoenoplectuacutug is an
emergent, perennial plant that occurs in lakes &
wetlands throughout Minnesota (Olay and
Morley 1991). Bulrush stems are round in cross
sectionand lack showy leaves (Figure)15
Clusters of small flowers form near the tips of
long, narrow stalks. This emergent may occur
from shore to water depths of about eight feet &
its stems ray extend several feet above the wats
surface. Bulrush stands are particularly
susceptible to destruction by excess herbivory ama
direct removal by humans.

Figure 15. Bulrush beth Roosevelt Lake, 2008

Unique aquatic plants
Unique aquatic plant species are of high conservation importance. Thegsspay include:
e Plant species that are not listed as rare but are uncommon in the state or locally.
These may include species that are proposed for rare listing.
¢ Plants species with high coefficient of conservatism values (C values). These values
rage from O to 10 and represent the Aesti:r
occur in a landscape relatively unaltered from what is believed to besatimment
conditiono @Edidaghsetals 2006 ®Iandspecies with assigned C
values of 9 and 10 were included as unique species.

Bladderworts (Jtricularia spp.) are a group of
submerged plants that produce roots but do not firmly
anchor to the lake bottom. Greater bladderwdrt (
vulgaris)is found in lakes and ponds throughout
Minnesota but several other species are much less
common. Unique bladderwort species incliesser
bladderwort(Utricularia minor; Figure16) andflat-
leaved bladderwolfU. intermedid. These small,
subm_erged plants are often confuseth algae because e

of their fine stems and leaveBladderworts have Photo by Pau Skawinski, UWStevensPoint
specialized air bladders that regulate their position in tphelerbarium© 2009

Figure 16. Lesser bladderwort
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water col umn. They atcrta passdo fibuyn dceartwahti enrg Vaenndu sd i
in the bladders. Bladderworts produce drbat showy flowersthat emerge above the water

surface. They prefer soft substrates (Nichols 1999b) but also float freely in the water column

and may be found in protected areas such as waterlily beds. They are found in protected,

shallow lake areas and haveeln documented at scattered locations throughout northern

Minnesota (Ownbey and Morley 1991).

Species richness

Species richness is defined as the number of species present in a community and is often used as
a simple measure of biodiversity (Magurran 2004 aquatic plant communities, species

richness is influenced by many complex factors (Pip 1987) including water chemistry,
transparency, habitat area and habitat diversity (Vestergaard and&esh 2000, Rolon et al.

2008). In Minnesota, water chestry strongly influences which plant species can potentially

occur in a lake (Moyle 1945), and thus, indirectly influences lakewide species richness. The
trophic status of a lake further influences plant species richaed®utrophic and
hypeeurophichabitats have been associated with reduced species richness (Pip 1987). Within a
region of Minnesota, lakewide aquatic plant species richness can be used as a general indicator
of the lake clarity and overall health of the lake plant community. Loaguatic plant species

has been associated with anthropogenic eutrophication (Stuckey 1971, dhad884&, Niemeier

and Hubert 1986) and shoreland development (Meredith 1983).

Within a lake, plant species richness generally declines with increasingdeptbr as fewer
species are tolerant of lower light levels available at deeper depths. Substrate, wind fetch, and
other physical site characteristics also influence plant species richness within lakes.

Methods

The aquatic plant commures of Roosevekind Lawrence &kes were described and measured
using several techniqgues as found in Minnesot
(MN DNR 2008) Plant nomenclature follows MNTaxa 2009.

Grid point -intercept survey

A grid pointintercept survey wacondweted in Roosevelt and Lawrencalkes on July 1, 2, 8, 9,

14, 21, and 22, 2008 (Perleberg and Loso 2008). A GIS computer program was used to establish
aguatic plant survey points throughout the littoral (i.e., vegetated) zone of the lake to af depth
25 feet. Points were spacedm@ters apain bothRoosevelt and Lawrence Lakesd a total

of 1343 sites were sample&urveyors did not survey several shallow sites in Lawrencedrake
around the southern islands in Roosevelt Lake because they@&iturred in dense beds of
emergent or floatindeaf vegetation or in shallow rocky aregurveyors navigated to each site
using a handheld Global Positioning (GPS) unit. At each sample site, water depth and all
vegetation within a onreneter squaredample area was sampled using a dehbkded garden

rake. All aquatic plant species present within the sample plot were recorded and frequency of
occurrence was calculated for each species. Any additional species found outside the sample
plots were recaled as present in the lake. Voucher specimens were collected for most species
and were submitted to The Herbarium of the University of Minnesota Bell Museum of Natural
History, St. Paul, MN.
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Emergent and floating-leaf bed delineation

Protocol for mappinglant beds were based on the procedures documented in the DNR draft
Aquatic Vegetation Mapping Guidelines (MN DNR 2005). They included a combination of
aerial photo delineation and interpretation, field delineation, grtnutiking and site specific
surweys. Waterlily beds were delineated using 2684 Farm Service Administration (FSA)

true color aerial photos. Black and white aerial photos from 1999 were used to help distinguish
the true shoreline from mats of perennial vegetatiar008, reconnasance surveys were
conducted of the largest beds to verify species composition and if needéfy, moaddary

lines. Field mapping focused on bulrush beds, which were difficult to see on aerial photos.
Bulrush beds were mapped in 2008 using handG&8technology.

Near-shore vegetation survey

Nearshore vegetation surveys were conducted at two plots on Roosevelt Lake. Plots were
selected based on the presence ofgame fish. Each plot measured 15 meters along the
shoreline and 16 meters lakewaadd 30 gnemeter squared) sites were sampled within each

plot. Surveyors recorded plant species present, water depth, substrate and presence of woody
debris.

Searches for unique and rare species

Prior to fieldwork, surveyors obtained known locatiofistate and federally listed rare plants
within one mile of Roosevelt and Lawrence Lakes from the Rare Features Database of the MN
DNR Natural Heritage Information System. Surveyors also queried the University of Minnesota
Herbarium Vascular Plant Colleéon database and DNR Fisheries Lake Files to determine if
certain plant species had previously been documented in or near Roosevelt asmttedakes.

Surveyors searched for unique and rare plant species in 2008 during the lakewiilegroiebt
surveys and during the neahore plot surveyslf unique or rare plant species were located,
surveyors recorded the site location, the plant species found, associated plant species,
approximate water depth and substrate type. Any new sites of rare plaessgee
documented and entered into the MN DNR Natural Heritage Information System.

A targeted search for rare aquatic vascular plants was conducted by the Minnesota County
Biological Survey Progranm Lawrence Lake on July 21, 2008 and in Roosevekelan July

22, 2008(Myhre 2008). This search focused on sites that were most likely to contain rare plant
species. Botanists usprofessional experience to select rare species search sites anddinclude
factors such as shoreline development, subsiypés water depth, and native plant community
type in their site selection. To gain access to shallow vegetated areas, searelcesducted

by slowly kayaking, canoeing and/or wading through the site.

A brief habitat description and a list of all plaaka found in the search anearerecorded.

When necessary, plant specimarmesesent to the authority in the field for identification
verification and annotationvoucher specimens were collected to document county records and
some other species, angre submitted to The Herbarium of the University of Minnesota Bell
Museum of Natural History, St. Paul, MN.
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Results

Distribution of plants by water depth

Aquatic plants occurred around the entire perimeter of each lake. Roosevelt Lake had a narrow
vegetated zone that, in many areas, extendesiakd only 35 meter@-igurel?7). Lawrence

Lake had a broader vegetated zone that, in some arg¢anded 200 metensto the lake.

Within the sampled area (shore to 25 fdgpthzone), vegetation occurréa 61% of the

Roosevelt Lake sites and in%@®f the Lawrence Lake sites.

Plants were found to a water def 25 feet in Roosevelt Lalendto a depth o0 feet in
Lawrence Lake.In Roosevelt Lake, vegetation was most common in the shorefée@epth
zone,in which80% of the sites were vegetated. In depths greater than 20 feesewely
percentbof the Roosevelt Lake sites contained plamtsLawrence Lake, vegetation was
common from shore to 15 feetdepth 72% of the siteswithin this zonecontained plants. In
depths greater than 15 feet, onhyepercentof the Lawrence Lake sites were vegetated.

Aquatic plant species observed

A total of 40 aquatic plant taxa were reded in Roosevelt and Lawrenceakes in 2008. These
included26 submerged tax(Table 1), six floatindgeaf and eighiemergent taxa (Tab®.
Submerged plants included plants that were strongly anchored to the lake bottom as well as
plants that floated freely with the water currentore than 30 shoreline plantgere also
recorded (Appendig).
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Figure 17. Aquatic plant distribution in Roosevelt and Lawrence Lakes, 2008.
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Table 1. Submerged and frleating aquatic plants of Roosevelt and Lawrence Lakes, 2008.

Frequency of
Description Common Name Scientific Name Occurrence’
Roosevelt | Lawrence
Muskgrass Charasp. 38 15
Algae and Mosses| Stonewort Nitella sp. 2 i
Watemoss Not identified to species <1 3
Flatstem pondweed Potamogeton zosteriformig 17 24
Grassleaf .
plants Wgter stargrass Zosj[erellg dubla. 4 6
wild celery Vallisneria americana 2 12
Coontail Ceratophyllum demersum 17 15
_ Northern watermilfoil Myriophyllum sibiricum 15 19
Dlssei;;ef[geaf Water marigold Megalodoma beckii 1 7
P White water buttercup | Ranunculus aquatilis 1 2
" Whorled watermilfoil Myriophyllum verticillatum i | MCBS
% Fri esd pond]|Potamogeton friesii
o Very small pondweed Potamogeton pusillus 19 15
5 Narrow|eaf Straightleaved pondwee( Potamogeton strictifolius
S | pondweeds 9 P 9 :
g Sago pondweed Stuckenia pectinata 4 9
Blunt-tipped sago Stuckenidiliformis | MCBS
White-stem pondweed | Potamogeton praelongus 10 4
lllinois pondweed Potamogeton illinoensis 8 5
Broadleaf . .
pondweeds Varlaple pondweed Potamogeton gramlneus" 3 1
Claspingleaf pondweed | Potamogeton richardsonii 2 4
Largeleaf pondweed Potamogeton amplifolius 1 8
SmalHeaf Canada waterweed Elodea canadensis 3 8
plants Bushy pondweed Najas flexilis 1 5
Greater bladderwort Utricularia vulgaris <1 i
Lesser bladderwort Utricularia minor | <1
Freedrifting Flatleaved bhdderwort | Utricularia intermedia i | Preserft
Star duckweed Lemna trisulca <1 6
Greater duckweed Spirodela polyrhiza <1| MCBS

*Frequency values are provided for taxa that were observed withiript@rtept survey sample statiosis
Roosevelt Lake (M 992) and Lawrence Lake (N = 351)hey represent the percent of the sample stations that

contained a plant taxon.
“Three

s pectilesafo fp ofinndawereodvs 0

wer e

i d e Potamdgeétan fisii,iPn

t hese

pusillus andP. strictifolius. Some specimens werdentifiableonly to the genus level and therefore all narieaf
pondweeds were grouped together for analyses.

‘MCBS = located only during Minnesota CountipBgical Survey21 July 200§ Lawrence Lake) and2 July

2008(Roosev# Lake).

dPresent present in lake but not found at peintercept sample stations.

il A

indicates

pl ant .t axa

Nomenclature follows MNTaxa 2009.
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Table2. Floatingleaf and emergent aquatic plants of Roosevelt and Lawrenes L2B08.

Frequency of
Description Common Name Scientific Name Occurrence’
Roosevelt | Lawrence
Yellow waterlily Nuphar variegata 3 11
White waterlily Nymphaea odorata 2 8
Floatingleaf pondweed | Potamogeton natans 1 3
FLOATING-LEAF Ay atershitd Brasenia schreberi <1 i
Floatingleaf burreed Sparganiurmnsp. <1 |
Floatingleaf smartweed | Persicaria amphibia Preserft |
Hardstem lulrush Schoenoplectus acutus 5 3
Spikerush Eleocharis erythropoda <1 1
Smalls spikerush Eleocharis aicularis <l| MCBY
EMERGENT Water horsetail Eqwsetu.m fluviatile <1 <1
Giant burreed Sparganium eurycarpum <1 1
Broadleaved arowhead | Sagittaria latifolia <1 <1
Narrowleaf sedge Carexsp. <1 <1
Broadleaf cattail Typha latifolia T <1

*Frequency valueare provided for taxa that were observed within poitércept survey sample statiosis
Roosevelt Lake (N = 992) and Lawrence Lake (N = 35)ey represent the percent of the sample stations that
contained a plant taxon.

PPresent = present in laketnot found at pointntercept sample stations.

‘MCBS = located only during Minnesota County Biological Surn&yJuly 2008(Lawrence Lakeand 22 July
2008(Roosevelt Lake)

fil flindicates plant taxa was not found in lake

Nomenclature follows MNTaxa(®9.

Submerged plants

Within the shore to 25 feet depth zone, submerged plants occurretiof Giée Roosevelt Lake
sitesandin 46% of the Lawrence Lake sites. A mixture of submerged plant types were found
and the most commonly occurring taxa wengskgrassCharasp.), coontail Ceratophyllum
demersun flat-stem pondweedPotamogeton zosteriformjsnorthern watermilfoil
(Myriophyllum sibiricun), and narroweaf and broadeaf pondweedsRotamogetorspp.).

Muskgrass was found in approximat8&6 of the sites in Roosevelt Lake and/a6f the sites

in Lawrence Lake (Tablg). It was widespread around the vegetated zones of each lake (Figure
18A) and could be found growing in thiddeds with no other vegetationwithin mixed beds of
pondweeds andther submerged plants. Muskgrass was most often found in depths less than ten
feet inbothRoosevelt Lake and Lawrence Lake.

Coontail was found in % of Roosevelt.akesample siteand 286 of LawrencelLakesample
sites. It occurred throughout the veged zone, and was frequently found in the shallow bays of
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southern Roosevelt Lake and throughout Lawrence Lake (Figie Coontail was most
commonwithin the 11l to 25 feet depth zone in Roosevelt Lake, but in Lawrence Lake it was
commonbetweersix and 15 feetin depth

Eleven different pondweed speci®o{amogetorspp.andStuckeniaspp) were found in

Roosevelt and Lawrenceakes and were most common in degthten feet and less. The most

common species was flatem pondweed, which occurredhva frequency of 1% in Roosevelt

Lakeand 2446 in Lawrence Lake (Tabl&). Flatstem pondweed had a widespread distribution
(Figurel8C) andoftencaoccur red with muskgrass and coont ai
second most common pondweed. T¥pscesoccurred irsix percenof the Rooseveltake

survey sites and 28 of the Lawrencéd.akesurvey sitesand was scattered around the shoreline

in both lakegFigure18B). Broadleaf pondweeds were scattered around both lakes (Figure

19A) and included whe-stem, lllinois, variable, claspiAgaf, and largdeaf pondweeds.

Northern watermilfoil was found in 15% of the Roosevelt Lake sample sites and 19% of
Lawrence Lake sample sites. Northern watermilfoil was abundant in six to ten feet of water and
occured throughout Roosevelt and Lawrence Lakes (Figure 18D).
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Figure 18. Distribution of common aquatic plants in Roosevelt and Lawrence Lakes, 2(
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Figure 19. Distribution of common aquatic plants in Roosevelt anddrece Lakes, 2008.

A. Broad-leaf pondweeds B. Fries' pondweed
(Potamogeton sp.) (Potamogeton friesii)

Floating-leaf and emergent plants

Emergent and floatingeaf plants were most often | \yateriilies in Roosevelt Lake, 2008
found in water depths of five feet and le¥%ithin £
this depth zone, Z6 of the Roosevelt Lake sites
and 64% of the Lawrence Lake sites contained at
least one emergent or floatihgpaf plant. Surveyors
mappedapproximatelyl8 acresf floating-leaf
plant bedsn Roosev# Lake and eight acres in
Lawrence Lakgethesebeds were found scattered
arourd theshorelines of both lak&&igure20).

The most commofioating-leaf species were white
waterlily, yellow waterlily, floatingleaf pondwed, and watershi@. Because surveyors avoided
motoring into floatingleaf plant beds, the frequency values obtaimedHese taxa (Tab® are

lower than the actual lakewide occurrence. Frequency values for fléedihigxa represent the
occurrence of these taxa only within the sites that were surveyed. Waterlily beds often contained
scattered bulrush plants as s submerged plants and were usually associated with muck
sediments.

Surveyors also delineated approximately 68 acres of emergent plamty-two acres of
bulrush bed®sr bulrush beds mixed with waterlilies were delineateldoosevelt Lake Thirty-
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six acres of emergent plav®re delineated in
Lawrence Lake; the most common taxa was hard
stem bulrush Bulrush was found throughout
Lawrence Lake and along the sandy shorelines of
the southern half of Roosevelt Laggggure20).

Bulrush in Roosevelt Lak€008

Other emergent plas occurred at scattered
locations around the lakand includedspikerush
(Eleocharis erythropodg arrowhead $agittaria
latifolia) and burreedSparganium eurycarpum
Many of these emergent plants occupied the transitional zone between the lakaeert ad
wetlands. Numerous additional native emergents occurred in these adjacent wetlands but this
survey did not include an exhaustive wetland species inventory.
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Figure 20. Distribution of emergent and floatilegf plant beds in Roosevelt and Lawrenct
Lakes, 2008.
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Unique plants

In addition to the commonly occurring plants in Roosevelt and Lawiegiaes, two unique

plant species, lesser bladderwort andl#atved bladderwort, were documented. Both
bladderworts were found within bulrush beds, along the sandy shores in the south bay of
Lawrence Lake (Figur@1l). These species are not widesprealflinnesota but their presence is
indicative of relatively undisturbed native plant beds in this area of Lawrence Lake.

Species richness

The number of plant taxa found in each one square meter sample site ranged from zero to 12
(Figure22). Sites with tle highest number of species occunpedharily in Lawrence Lake, but

also occurreat scattered locations in Roosevelt Lake. Sites with high plant richness were often
found near shore, within mixed beds of emergenttifigdeafand submerged plants. Wwater

depths greater than 15 feet, most sites contained fewer than two species.
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Figure 21. Unique aquatic plants in Roosevelt and Lawrence Lakes, 2008.
B- South &
Roosevelt ¥
A- North J\
Roosevelt |
® Unique species
N
A :
C- Lawrence D
6
}N\

Roosevelt Lake
Lawrence Lake Page33of 84



Figure 22. Aquatic plant richness (number of taxa per sampling station) in Roosevelt a
Lawrence Lakes, 2008.
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