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Executive Summary

Aquatic plants occurred around the entire perimeter of Washburn Lake. Plant surveyors
recorded a total of 58 native aquatic plant taxa, including 31 submerged, gefediting, five
floating-leaf, and 19 emergent taxa. In addition, they recorded more than 45 shoreline plant taxa.
Eight unigue and two rare (Special Concern) aquatic plant species were documented in the lake
Submerged plants were most common in tie to 15 feet depth zone. Common submerged
plants included muskgrass, bushy pondweed, wild celery, coontail, watermdfadl&oad and
narrowleaf pondweedsEmergent and floatinggaf plants covered more than 180 acres and
included bulrush, wild de and waterliliesThe nonnative Eurasian watermilfoiMyriophyllum
spicatum was documented for the first time in the lake in 2009 but was present in lessi¢han
percentbof the sample sites.

Bird surveyors documented 80 bird species at Washbure, icetkuding 16species of greatest
conservation need. The ovenbird, found at neadg dDthe survey stations, was the most
commonly recorded species of great@mservation need. The veery wasorded at 25%f

the stations surveyed. Overall, s@pgarrows were the most commonly detected bird species at
Washburn Lake, followed by reglyed vireos, yellow warblers, American robins, and common
yellowthroats.

Although no neashore fish species of greatest conservation need were detected during the
Wadhburn Lake nongame fish surveys, surveyors did record one offdh@léng species of
greatest conservation need, the greater redh@&isekchin shines, blacknose shinsiand

banded killifish were documented within the laKiehese fish species are gyospecies for the
species of greast conservation nee®luegills, found at 97% of the survey stations, were the
most commonly documented species. Overall, surveyors identified 30 fish species, including
eightspecies previolg unrecorded in Washbulrake These species were blackchin shiner,
blacknose shiner, central mudminnow, golden shiner, greater redloovaejartermottled

sculpin, and tadpole madtorithe addition of these species brings the total observed fish
community in Washburn Lake 84 speciesBoth mink frogs and green frogs were documented
during the Washburn Lake frog surveys.

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

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

and often based on multiple lines of evidence. Integrating the information from these multiple
lines of evidence is rarely agple process. Here, the ecological model used 15 attributes
(hydrological conditions and documented plant and animal presence) to identify sensitive areas
of shoreland. A sensitivity index was calculated for each shoreland segment by summing the
scoref the 15 attributes. Lakeshore segments were then clustered by sensitivity index values
using established geospatial algorithms. Sensitive lakeshore areas were buffered and important
ecological connections or linkages mapped. The identification otiserlakeshore areas 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 ressilare intended to recognize the most probable highly
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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 model identifietthreeprimary sensitive lakeshore asd¢a be considered for

potential resource protection districting by Cass County. The County may use this objective,
sciencebased information in making decisions about districting and reclassification of lakeshore
areas. e 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, anelcreational opportunities. They are also home to numerous

fish, wildlife, and plant species. In particular, naturally vegetated shorelines provide critical

feeding, nesting, resting and breeding habitat for many species. Common loons avoid clear

beachs and instead nest in sheltered areas of shallow water where nests are protected from wind
and wave action. Mink frogs and green frogs are shordipendent species that prefer quiet

bays and protected areas with a high abundance of aquatic plamtsué¢hsas the least darter,

longear sunfish, and pugnosiginerare strongly associated with large, nshore stands of

aguatic plants. Increasing development pressure along lakeshores may have negative impacts on
these specigsa nd Mi n n e s @&$ anedhsing deadtopesl at a rapid rate. With this in

mind, the Minnesota Department of Natural Resources developed a protocol for identifying
Asensitiveo areas of | akeshore. Sensitive | a
shorelands, shdiaes and the neahore areas, defined by natural and biological features, that

provide unique or critical ecological habitat. Sensitive lakeshores also include:

Vulnerable shoreland due to soil conditions (i.e., high proportion of hydric soils);
Areasvulnerable to development (e.g., wetlands, shallow bays, extensive littoral zones,
etc.);

Nutrient susceptible 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 populations are rare, 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 ptioglant and animal species. Aquatic plant
surveys are conducted in both submerged habitats andime@ areas, and assess the-laice
vegetation communities as well as describe unique plant areas. Target animal species include
species of greatest mgervation need as well as proxy species that represent animals with similar
life history characteristics. This first component also involves the compilatexisiingdata

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

Thesecond component involves the development of an ecological model that objectively and
consistently ranks lakeshore areas for sensitive area designation. The model is based on the
results of the field surveys and analysis of the additional variabfdseshore areas used by

focal species, areas of high biodiversity, and critical and vulnerable habitats are important
elements in the ecological model used to identify sensitive lakeshore Bexzmise the model is
based on scientific data, it provides oltijz, repeatable results and can be used as the basis for
regulatory action.
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The final component of identifying sensitive lakeshore areas is to deliver advice to local
governments and other groups who could use the information to maintain high quality
envronmental 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 detheation of
Washburn Lake sensitive lakeshore areas.
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Lake Description

Washburn Lake is located about
three miles northwest of the town
of Outing, in Cass County,
Minnesota (Figure 1).

Figure 1. Location of Washburn Lake in Cass Coun{
Minnesota.

Washburn Lake is located nebe
top of the Pine River Major
Watershed. The land use in the
watershed is mostly forest and
wetlands with many lakes.
Daggett Brook flows south from
Island and George Lakes into the
west bay of Washburn Lake and Walker
then outlets Washburn Lake at the
southend (Figure 2). Flow
continues south through Daggett

Br_oqk qnd_evgntually enters the Wik hbuirn Lake

Mississippi River at the south end Iy

of the watershed. Backus ! .
Outing

Washburn Lake has a surface area
of 1554 acres and is composed of
three distinct but connected basin
(Figure 2). The west basin is the
largest in area (807 acres) with a
maximum depth of 111 feet; the
north basin is 456 acres in area ﬁ. r
with a maximum depth of 81 feet;

and the eastern basin is the
smallest (389 acres) and shallowagst
with a maximum depth of only 23
feet(Figure 3; Lindon and
Heiskary 2005). Small islands arg
located in the west and east basins.

Pin¢ River

172

The shoreline of Washburn Lake is mostly developed with residential homes. Shorelines that
remain undeveloped are mostly wetlands and/or lands within publiership. A public access
is Il ocated at the south end of the east basin

Washburn Lake is described as a mesotrophic lake, or a lake with moderate levels of nutrient

enrichment (MPCA 2009). The average Secchi depthcfwimeasures water transparency)
between 1990 and 2008 was about 12 feet, indicating moderate water clarity (MPCA 2009).
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Figure 2. Features of Washburn Lake.

Inlet (Daggett Brook)
North Basin

West Basin East Basin

%

Outlet
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Figure 3. Depth contours of Washburn Lake.
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|. Field Surveys and Data Collection

Survey and data collection foll oweMandi nnesot a
protocol (MN DNR 2008). Resource managers gathered information on 15 different variables in
order to develop the sensitive shorelands model. Sources of data included current and historical
field surveys, informational databases, aerial photogragttspublished literature. The

variables used in this project were: wetlands, hydric soils;steae plant occurrence, aquatic

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

shore substrate, birds, birdesjes richness, loon nesting areas, frogs, fish, aquatic vertebrate

species richness, rare features, and size and shape of natural areas.
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Wetlands
Objective

1. Map wetlands within the extended std&fined shoreland area (within 1320 feet of
shoreline) of Washburn Lake

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 pollutarfestdizers, making

the water cleaner. The roots and stems of wetland 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 soiplace. 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 nesting areas as well 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, wetlar@sda a variety of
recreational opportunities, including fishing, 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,airleast during the growing season. This prolonged
presence of 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 shallow water at some
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 hydric soil (flooded 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 Geographic Information System (GIS) computer program. Only wetlands occurring within
the extended staxdefined shoreland area (i.e., within 1320 feet of the shoreline) were considered
in this project. Wetlands classified as lacustrine or occurring lakeward of the Washburn Lake
ordinary high water mark were excluded from this analysis.
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Results

Approximately 350 aes, or slightly over 15%of the Washburn Lake shoreland area (the area
within 1320 feet of the shorelinaje described as wetlands by NWI. Wetlands occurred along
much of the shoreline, but the largest complexes were at the northeshteadake and along

the southern edge of the east basin (Figure 4). The dominant wetland types included emergent
wetland, characterized by herbaceous, emergent wetland vegetatiorsiserilsystems,

dominated by deciduous or evergreen shrubs; aedtient wetlands with deciduous or evergreen
trees (Cowardin et al. 1979T.he water regime varied among wetlands, and included saturated,

seasonally flooded, and sepermanently flooded soils.

Figure 4. Wetlands within 1320 feet ofadhburn Lake shoreline.

@ \\etlands

Washburn Lake
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Hydric Soils

Objective

1. Map hydric soilswithin the extende statedefined shoreland area (within 1320 feet of
shoreline) oWashburn Lake

Introduction

Hydric soils are defined as those soils formed under conditions of saturation, flooding, or
ponding. The saturation of these soils combined with microbialitgotauses 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.

Hydricsol s are one of the fAdiagnostic environment
(along with hydrology and vegetation). ldentification of hydric soils may indicate the presence

of wetlands, and provide managers with valuable information on where ®dongervation

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 agencies, and
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.

Results

Like the wetlands, hydric soils occurred in the largest quantities at the nortlgerofehe lake
and at the southern tip of the east basin (FiguréApproximately 320 acres of hydric soils
encompassed just underrd®f the Washburn Lake shoreland district. Soil types included
loamy sand, muck, and peat, and ranged from poorlyettdmvery poorly drained. Most of
these soils also had a very high organic matter content.
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Figure 5. Hydric soils within 1320 feet of Washburn Lake shoreline.

Q
;l @D 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 Washburn Lake
a. Estimate maximum depth of plant colonization
b. Estimate plant occurrence in bays versus main lake
c. Estimate and map the nesttore occurrence of vegetation
3. Delineate and describe floatihgaf and emergent plant beds
4. Map distribution and describe habitat of urequlant species
5. Calculate and map aquatic plant taxa richness

Summary

Fifty-eight native aquatic plant taxa wdoeindin the lake, including 31 submerged, threefree
floating, five floatingleaved and 19 emergent taxan additional & shoreline emergg plants
were recorded

Aquatic plants occurred around the entire perimeter of Washburn Lakaarmdant wasound

to a depth of 24 feet. Plant occurrence was greatest in depths from shore to 15 feet, where 86%
of the sites were vegetatad2006 andB4% contained plants in 200Common submerged

plants includeanuskgrass@harasp.),bushy pondweed\ajas flexilisandN. guadalupens)s

flat-stem pondweedPotamogeton zosteriformijsmuskgrassGharasp.), wild celery

(Vallisneria americang coontal (Ceratophyllum demersypmorthern watermilfoil

(Myriophyllum sibiricun), Canada waterweeé&lpdea canadensgisnd broad and narroleaf
pondweedsKotamogetorspp). The nonnative Eurasian watermilfoiMyriophyllum spicatum

was documented for thedt time in the lake in 2008ut was present in less than one peroént

the sample sites.

In theshore to five feet depth zone, 22% of the sample sites contained at least one emergent or
floating-leaf plant. Floatindeaf plants, including white watelgli(Nymphaea odora)ayellow
waterlily (Nuphar variegaty watershield Brasenia schrebe)j and floatingleaf pondweed
(Potamogeton natafsoccupied about 15 acres. About 68 acres of wild @caafiia palustriy

and about 90 acres of bulrusbchoenolectusspp) were mapped.

Eightunique aquatic plants were documented during the surveys. Submerged unique species
were flatleaved bladderworitricularia intermedig, leatless watermilfoil Myriophyllum

tenellun), creeping spearworR@nunculus flamaia), and water bulrustSchoenoplectus
subterminali. Floatingleafand emergent unique species were naileaved burreed
(Sparganium angustifoliumthreeway sedge@ulichium arundinaceuip wiregrasswoolly

sedge Carex lasiocarpgy and water arumCalla palustrig.

Two rare (Special Concern) emergent aquatic plaete wecorded in Washburn Lakew-
flowered spikerushHleocharis quinquifloraand twigrush Cladium mariscoides
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Introduction

The types and amounts of aquatic vegetation that edthin 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 aquatic plant growth, whereas sheltered shallow areas
may support an abundantdadiverse native aquatic plant community that in turn, provides

critical fish and wildlife habitat and other lake benefits. The

annual abundance, distribution and

composition of aquatic plant communities may change due to environmental factors, predation
the specific phenology of each plant species, introductions ehative plant or animal species,

and human activities in and around the lake.

Non-native aquatic plant species, such as Eurasian watermiMpilqphyllum spicaturyy may

impact lakesparticularly if theyform dense surface mats that

shade out native plaitwever,

themere presence of an invasive species in a lake may have littlearopacton the native
plant community anthe presence of a healthy native plant community maylimeipthe

growth of nonnatives.

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, wilderiand waterlilies. Shoreline and watershed development 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 leaves that 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 tad¢tom by roots or rhizomes, or they may

drift freely with the water current. This group includes-flowering plants such as large algae,
mosses, and fetiike plants, and flowering plants that may produce flowers above or below the

water surface. Sumerged plants may form legrowing mats o

r may grow several feet in the

water column with leaf shapes that include broad ovals, long andligggassr finely dissected.

MuskgrasgCharasp.; Figure 6) is a large algae that is
common in many hard wat&finnesota lakes. This plant
resembles higher plants but does not form flowers or true
leaves, stems and roots. Muskgrass grows entirely submer
is often found at the deep edge of the plant zone (Arber 192
and may form t hi c lottof.cThesebeds 3
provide important habitat for fish spawning and nesting.
Muskgrass has a brittle t e}
odor. Itis adapted to a variety of substrates and is often the

Figure 6. Bed of muskgrass

(@]

b))

first species to colonize open areas of lake bottdrarevit can
act as a sediment stabilizer.

Bushy pondwee{Najas flexilis Figure j is unusual because it is one of the few annual
submerged species in Minnesota and musstablish every year from seed. Bushy pondweed

Washburn Lake
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grows entirely below the wateudace. Itprefers hard Figure 7. Bushy pondweed
substrates and is not tolerant of turbidity (Nichols 1999b). The TS
seeds and foliage of this plant are an important duck food arjd”

beds of this plant provide good fish cov&outherrbushy
pondweedNajas guadalupeng)ss closelyrelated species to ]
bushy pondweed and it can be difficult to distinguish the two| .
species. Southern naiad is a perennial plant that grows low jn;
the water column. The seeds and foliage of this plant are ar] | g
important duck food and beds of this plant pdevgood fish P 5 AN !
cover.

. . Figure 8. Canadwaterweed
Canada waterwed@lodea canadensjiss a rooted, perennial 'u W

submerged species that is widespread throughout Minnesot3
(Ownbey and Morley 1991) and is adapted to a variety of
conditions. It is tolerant of low light and prefers sofhstwates
(Nichols 1999b). This species can overwinter as an evergre
plant and spreads primarily by fragments. The branching ste
of this plant (Figure 8) can form thick underwater plant beds
that are valuable habitat for a variety of fish and investess.

Photo by: Vic Ramey, U. of Florida

Pondweedg$Potamogetorspp. 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 oppositeshamaedad ef l ceweres tamat fer
water surface. Many pondweed species overwinter as hardy rhizomes while other species
produce tubers, specialized wi ntSeedsanditubers or r
of pondweeds are an important 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 spaggra@n et al. 2001). Pondweeds inhabit a

wide range of aquatic sites and species vary in their water chemistry and substrate preferences

and tolerance to turbidity. There are over 20 species of pondweeds in Minnesota and they vary

in leaf shapes and sigeDepending on water clarity and depth, these plants may reach the water
surface and may produce flowers that extend above the water.

Pondweeds calpe grouped by their leaf shapRibbonleaf Figure9. A ribbon-leaf
pondweedsre plants withdng, narrow, graskke leaves This (Ro b b)ipondweed

groupincludes flat-stem pondweedPotamogeton zosterifornjs
Robbi nds RrobbidsiyEiguee 9)(@nd ribboteaf
pondweedPR. epihydruy. Broadleaf pondweeslare often referred
t o as fAcabb agircladelbinois pondyéedR. s a i
illinoensis Figure 10) largeleaf pondweedK. amplifoliug, white-
stem pondweed?( praelongukand claspindeaf pondweedR.
richardsoni). Some broadeaf ppndweeds may also form floating
leaves Narrowleaf pondweedbkave very narrow, almost nded
width leaves. Sago pondweedfuckenia pectinatdrigure 11) is a
narrowleaf pondweed.
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Figure 10. A broadeaf (III|n0|s) pondweed
: -

Patamogeton fllince
1996 Alisafi Foxa

Photo by: Allson Fox, U. of Florid® 1996

Figure11. A narrowleaf (Sago) pondweed

Wild celery(Vallisneria americanaFigure 12) isarooted,
perennial submerged plant that resembles ridbaned
pondweeds. Unlike the pondweebathave branches of

leaves, wildcelery leaves all arise from the base of the plan
Beds of wild celery provide food and shelter for fish and al ,
parts of the plant are consumed by waterfowl, shorebirds a \X/ e

muskrats (Borman et al. 1997). Wild celergiparticularly

important food source for canvasback ducks (Varro 2003).,| #%8

Some submerged aquatic plants have adapted to the

underwater environment by forming finely divided leaves that®* '

provide less resistance to water currents. These |éaves
an intricate netwdk that provides habitdtabitat for small

Flgure12 Wl|d celery _

invertebrates. Coontail and watermilfoils are examples of

Coontail(Ceratophyllum demersurfigure 13) is
the most common submerged flowering plant in
Minnesota l&es. It grows entirely submerged and
is adapted to a broad range of lake conditions,
including turbid water. Coontail is a perennial and
can ovefwinter as a green plant under the ice and
then begins new growth early in spring. Because't

is only loosey rooted to the lake bottom it may drift between

depth zones (Borman et al. 2001). Coontail provides

important cover for young fish, including bluegills, percl
largemouth bass and northern pike. It also supports
aguatic insects beneficial to both fishd waterfowl.

Northern watermilfoilMyriophyllum sibiricum Figure

14) and whorled watermilfoilM. verticillatum) are native,
rooted, perennial submerged plants with finely divided,
if easthheepredod | eaves. Thes
surface particularly in épths less than ten feet and their

Figure14. Northern watermilfoil

Washburn Lake
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flower stalls extendabove the water surface. They spread piilgnhy stem fragments and
ovewinter by hardy rootstalkand winter budsNative watermilfoils are not tolerant of turbidity
and grow begh clear water lakes. These native plant provide fish shelter and insect habitat and
the extensive root systems help stabilize 1sare substrates.

Eurasian watermilfoi(Myriophyllum spicatumFigure 15)is Figure 15. Eurasian watermilfoil
not native to Minnesota and was first downted in the state in W
1987 in Lake Minnetonka. Since then, it has spread to more
than 200 waterbodies, including several northern Minnesota
lakes. This plant is very similar in appearance and growth fg
to the native watermilfoils. In some lakes ityygrow

abundantly and may limit recreational activities and negative
impact native habitat. In 2009, it was first found in Washbury [
Lake.

Floating-leaf and emergent plants
Floatingleaf and emergent aquatic plants are anchored in th¢
lake bottom ad their root systems often form extensive
networks that help consolidate and stabilize bottom substratg
Beds of floatingleaf and emergent plants help buffer the
shoreline from wave action, offer shelter for insects and your
fish, and provide shade féish and frogs. These bedso
providefood, cover and nesting material for waterfowl, marsh
birds and muskrat. Floatidgaf and emergent plants are most
often found in shallow water teeg@ths of about six fe@nd may
extend lakewvard onto mudflats ahinto adjacent wetlands.

Figure 17. Yellow waterlily

-
Ll

White and yellow waterlilies can be found in lakes in both
northern and southern Minnesot/hite waterlily(Nymphaea
odoratg Figure 16) has showy white flowers and round leave
with radiating veins.Yellow waterlily (Nupharvariegatg
Figurel?) has smaller yellow flowers and oblong leaves with
parallel veins. These species ofterocour in mixed beds but
yellow waterlily is generally restricted to depths less than se
feet and white waterlily may occur to depths of fiset (Nichols
1999Db).

WatershieldBrasenia schrebeyiis most often found in seft
water lakes (Borman et al. 2001) in northern Minnesota. It h
relatively small, floating oval leaves and small reddish flowen |
(Figure B). The leaves are green on toghile the underside of| 8
the leaves and stems are redepsinple. The leaves and stems
of watershield have a slippery, gelatinous coating.
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Emergent aquatic plants have stems and/or leaves that extend well above the water surface.

Most emergent plants aflewering plants, though their flowers may be reduced in size.

Emergent plants include perennial plants as well as annual plants. Emergent plants can be

grouped by leaf width as narrei@aved, grasteaved and broatbaved plants.

BulrusheqSchoenoplegasspp.)are emergent, narrew
leaved, perennial plants that occur in lakes and wetlar
throughout Minnesota (Ownbey and Morley 1991).
Bulrush stems are round in cross sectiad lack showy
leaves (Figure 19 Clusters of small flowers form near
the tps of long, narrow stalks. This emergent may oc(
from shore to water depths of about six feet and its st¢
may extend several feet above the water surface.
Bulrush stands are particularly susceptible to destruct|
by excess herbivory and direct remabtey humans. '

Wild rice (Zizania palustris Figure20) is an emergent,

grassleaved, annual plant that reproduces each year from seed setd

the previous fall. Wild rice is most commonly found in lakes of
central and northern Minnesota. Cass Countynisof five Minnesota
counties with the highest concentration of lakes supporting natura
wild rice stands (MN DNR 2008b). Wild rice generally requires
habitat with some water flow, such as lakes with inlets and outlets
This plant most often is found water depths of 0.5 to three feet in
soft substrates (MN DNR 2008b). Wild rice is one of the most
important waterfowl foods in North America and is used by more tl
17 species of wildlife listed by the Minnesota Department of Natur
Resourcesesasffigpeatest conser

2008b). Other ecological benefits associated with wild rice stands| &

include habitat for fish and aquatic invertebrates, shoreline protect

and stabilization, and nutrient uptake. This plant also has special

cultural and spiritual significance to the Ojibwe people and wild rice

harvest provides important economic benefits to local economies
DNR 2008b).

Arrowhead(Sagittariaspp.; Figure 2) are broadeaf, perennial plants
that may form emergent, floating dodsubmerged leaves. These
plants may be found submerged in several feet of water or growing
emergent along shore and in wetlands. These plants form showy
flowers. Arrowhead seeds and tubers are valuable food for waterf]
and marsh birds and ke@s and tubers may be eaten by muskrats
(Newmaster et al. 1997).

Figure 21. Arrowhead
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Horsetail(Equisetum fluviatileFigure22) is an emergent aquatic plant| rigure 22. Horseta

that resembles bulrush with slender stalks that extend out of the waterg

It is a primitive plant that does notrfa flowers but reproduces by ﬁ7

spores. The stems are hollow, jointed, rotegtiured and high in silica.| i

These plants are also called n T rushes

historically used for scouring, sanding and filing. Waterfowl! feed on
rhizomes ad stems of horsetail plants.

Unique aquatic plants
Unique aquatic plant species are of high conservation importance.
These species may include:

¢ Plant species that are not listed as rare but are uncommo
the state or locally. These may include spethat are
proposed for rare listing.

e Plants species with high coefficient of conservatism values (C values). These values
range from O to 10 and represent the HfAest
occur in a landscape relatively unaltered frohat is believed to be a psettlement
conditi ono @Edidaghsetals 2006 ®Iandspecies with assigned C
values of 9 and 10 were included as unique species.

Bladderworts (tricularia spp.) are a group of submerged
plants with finely divded leaves. They produce roots but g
not firmly anchor to the lake bottom. Greater bladderwor
(U. vulgaris)is found in lakes and ponds throughout
Minnesota but several other species are much less comn
Unique bladderwort species inclufliet-leaved bladderwort
(U. intermedi3d. Bladderworts have specialized air bladdef
that regulate their position in the water column. They alsp [
act as fAundetwapseo NMenoaat ¢
digesting small insects in the bladders. Bladderworts
produce smalbut showy flowers (Figure3) that 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 lakareas and have been documented at scattered locations throughout
northern Minnesota (Ownbey and Morley 1991).

Figure 23. Bladderwort in flower

Leafless watermilfoil(Myriophyllum tenellumFigure 2) is | Figure 24. Leafess watermilfoil

a low-growingsubmerged plant found in low alkalinity, low
conductivity waters (Mihols 1999b).This plant prefers hard
substrates like sand and gravel (Nichols 1999b). -leesaf
watermilfoil stems arise singly along buried rhizomes. Its
leaves are very small scales or bumps on the stems. Floy
form if the tips rise above the watdéeatless watermilfoil
provides habitat for panfish and shelter for small
invertebrates. The network of rhizomes it producesis a g
sediment stabilizer (Borman et al. 2001).

iDhoto by: Theodore Cochrane, U. of- WI
Madison, Wisconsin State Herbam

Washburn Lake Page22 of 87



Creeping spearwo(Ranunculus flammuld&igure25)

occurs mainly on lakes the northern half of Minnesota
(Flora of North America 1999. This plants a member of
the buttercup family and if stranded on mudflats, it may fo
characteristic yellow buttercup flowers. The submerged
linear leaves emerge in small clusters frachad runners or
stolons. This plant grows on hard substrates like sand an
gravel (Borman et al. 2001). In Cass County lakes it ofter]
grows as a submerged plant but may grow as a short
emergent on mudflats.

Figure 25. Creeping spearwort

Waterbulrush(Schoenoplectus subtermirglis a
submerged, perennial plant withe leaves that majorm
mats and float near the water surface (Fig@e 2 mid to
late summer its leaf tips and flower stalk may emerge abdve
the water surface. This species once had a patchy
distribution thraighout North America but may now be
extirpated from lllinois (Flora of North America 2007) and
its conservation status is listed as critically impaired in
several other states (NatureServe 2008). It is infrequently
found in Wisconsin (Nichols 1999b) andrMesota
(Ownbey and Morley 1991) lakes.

There are several species of burrégplafganiunspp.) in
Minnesota and the genus includasergent and floatintpaf
plants. Narrowleaved burree{Sparganium angustifolium
occurs in scattered lakes of northeastMinnesota. In
Wisconsin it has been documented along shores of low
conductivity and low alkalinity lakes. This floatihgaf

plant grows in water up to five feet deep (Nichols 1999b).
The grasdike leaves are narrow and rounded on the tip
(Borman ¢al. 2001). This fant produces flowers (Figure
27) in early summer and fruits in middle to late summer.

/AR . R\
Photo: Emmet J. Judziewicz, U Stevens
Point & Madison, WIState Herbarium

Water arunm(Calla palustris Figure28) is an emergent,
perennial wetland plant that may grow along marshy
lakeshores as well as in wooded swapmparshes and bogs
(Nichols 1999b). The plant is recognizable by its heart
shaped leaves and the showy, white pi#talspathe. This
is a species of northern latitudes and Minnesota is the
southwestern limi{Flora of North Americ2007). Within
Minnesota, water arum primarily occurs in the northeast haljg
of the state (Ownbey and Morley 1991).

Figure 28. Water arum

Threeway sedgdDulichium arundinaceurrFigure ®) is an
emergent, perennial plant that grows along soft bottom
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lakeshores and in marshes. This plant doépmauce a showy
flower but can be identified by its unique thireemked leaf
arrangement that resembles an airplane propeller from above
(Newmaster et al. 1997). Threay sedge is found along shores ¢
lower alkalinity lakes (Nichols 1999b) throughaeantral and
northern Minnesota (Ownbey and Morley 1991).

Wiregrasswoolly sedge(Carex lasiocarpaFigure30) is an
emergent, perennial plant that growsmall tufts with long scaly
stolons. ltis purplisiied at tle base and is usually smooth. The
leaves have no midvein and are usually roughened near the tip.

Ehleer for Aquatic Plants©2003.

Figure 29. Threavay sedge

#

Photo: A. urray, U. of Iorida,

staminate scales are light reddistown, erect and can be sessile o

subsessile. The pistillate scales are lanceolate and are purplish
brown with a green center. Wiregrass sedge cdala around
sloughs and lake shorelines (Mohlenbrock 2005). It is found in
northern and central Minnesota at scattered locations (Ownbey 4
Morley 1991).

Rare aquatic plants

Few-flowered spikeruskiEleocharis quinquefloraFigure 3) is an
emergenperennial plant that grows along lakeshores and river
banks. This plant has slightly triangular flowering stems. The

flowers are not showy argtowin a solitary spike. Spikerushes aré

very important food for waterfowl and muskrats (Newmaster et a

Figure 30. Wiregrass
woolly sedge

A5

1997). Fewflowered spikerush is found in scattered

locations throughout northern Minnesota (Ownbey and

Figure 3
Morley 1991). !

Twig-rush(Cladium mariscoidegrigure 2) is an emergent
spiky perennial plant that has smooth flowering stems. T
flowers are brancheaind in long clusters of three to ten
brown scaly spikelets. The fruits are oval achenes with
lengthwise stripesThis plantgrows infens and on marshy
lakeshores (Newmaster et al. 1997). Twigh is found in
scattered locations in northern Minnesdavbey and
Morley 1991).

Photo Em
Stevens P
Herbarium

1. Fevflowered spikerush

met J. Judziewicz, Uiv. of WI
oint and Madison,|\Btate

Species richness

Species richness is defined as the number of species present in
community and is often used as a simple measure of biodiversity
(Magurran 2004).In agquatic plant communities, species richness
influenced ly many complex factors (Pip 1987) including water
chemistry, transparency, habitat area and habitat diversity
(Vestergaard and Said@nsen 2000, Rolon et al. 2008). In
Minnesota, water chemistry strongly influences which plant spec
can potentially ocauin a lake (Moyle 1945), and thus, indirectly

Figure 32. Twigrush
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influences lakewide species richness. The trophic status of a lake further influences plant species
richness and eutrophic and hypereutrophic habitats have been associated with reduced species
richness (Pip487). 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.
Loss of aquatic plant species has been associated with anthropogenibieaticp (Stuckey

1971, Nichols 1981, Niemeier and Hubert 1986) and shoreland development (Meredith 1983).

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

Methods
Between 200&nd 2009, thaquatic plant communities of Washburn Lake were described and
measured using sevetale c hni ques as found in Minnesotabs

Manual. Plant nomenclature follows MNTaxa 2009.

Grid point -intercept survey

A grid pointintercept survey was conducted in Washburn Lake on July 26, 27, 31 and August 1

3, 2006 (Perlebrg 2006) and was repeatedJuly 2Q 21, 27, 30 and August 3, 2008 GIS

computer program was used to establish aquatic plant survey points throughout the littoral (i.e.,
vegetated) zone of the lake to a depth of 20 feet. Points were spaced 65apateaand 703

sites were sampled within the shore to 20 feet depth interval. An additional 26 sites were
surveyed in the 21 to 25 feet depth zone but since no vegetation was found, these deeper water
sites were not used in analyses. Frequency was daldulaing only the survey sites that were
surveyed in both 2006 and 2009. Surveyors navigated to each site using a handheld Global
Positioning (GPS) unit. At each sample site, water depthmeasurednd all vegetation within

a onemeter squared area svaampled using a doukheaded garden rake. All aguatic 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 recordedtas presen
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.

Emergent and floating-leaf bed delineation

Protocol for mapping plant bedsve 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, grouniking and site specific
surveys. Waterlit 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 vegetatiéield mapping focused on bultubeds,

which were difficult to see on aerial photos. Bulrush beds were mapped in 2003 usinglthand
GPStechnology. In 2008, reconnaissance surveys were conducted of the largest beds to verify
species composition anidl needed, moifly boundary lines.

Near-shore vegetation survey

Nearshore vegetation surveys were conducted at four plots. Plots were selected based on the
presence of neagame fish. Each plot measured 15 meters along the shoreline and 16 meters
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lakeward, ad 30 (onemeter squared) & 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 locations of state and federally kstedlants
within one mile of Washburn Lake from the Rare Features Database of the MN DNR Natural
Heritage Information System. Surveyors also queried the University of Minnesota Herbarium
Vascular Plant Collection database and DNR Fisheries Lake Filieteomine if certain plant
species had previously been documented in or near Washburn Lake.

Surveyors searched for unique and rare plant species in 2006 and 2009 during the lakewide
pointintercept surveys and in 2007 during the redaore plot surveysA targeted search for

rare aquatic vascular plants was conducted by the Minnesota County Biological Survey Program
on July 23, 2008 (Myhre 2008). This search focused on sites that were most likely to contain
rare plant species. Botanists dipeofessionbexperience to select rare species search sites and
included factors such as shoreline development, substrate type, water depth, and native plant
community type in their site selectioifo gain access to shallow vegetated areas, seaxenes
conducted ¥ slowly kayaking, canoeing and/or wading through the gitérief habitat

description and a list of all plant taxa found in the searchveaseecorded.

If 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. When
necessary, plant specimens were sent to the authority in the field for identification verification
and annotatioriVoucher specimens were made to document new losabibrare species,

county records and some other species and were submitted to The Herbarium of the University
of Minnesota Bell Museum of Natural History, St. Paul, NDdita for rare plant species were
entered into the Rare Features Database of the MN B&tRral Heritage Information System.

Results

Distribution of plants by water depth

The percent of sites with vegetation was greatest in the depth zone from shore to Wtfaat
this zone, plants occurred 8% of the sample sites 2006 andn 84% of the sitesn 2009. In
2006, onessubmerged plant was founu24 feetof water (Figure 3), butbeyond 15 feet, plant
growth was sparsdn water depths of 16 to 20 fe#te percent of sitesontaining vegetation
was three perceirt 2006 and six @rcentin 2009

Distribution of plants in main basin versus bays

Aquatic plants occurred around the entire lake perimeter and were most extensive in the eastern
basin where vegetation extended across most of the basin. Most bays contained beds of
emergnt and floatingeaved plants.
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Figure 33. Aquatic plant distribution in Washbuuake, 2006.

Vegetation absent
at sample sites

o Vegetation present
at sample sites

5 Emergent and
floating-leaf plant beds

" 20 foot contour line

Aquatic plant species observed

A total of 58 native aquatic plant taxa were recorded in Washburn Lake. These included 31
submerged (Tablg), three fredloating, five floatingleafand 19 emergent taxa (Talde

Seveal species that can be difficult to distinguish in the field were grouped together for analysis.
One nonrnative submerged species, Eurasian watermilidyirophyllum spicatury) was

documented during the 2009 survedn additional & shoreline emergenignts weraecorded
(Appendix1).
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Table 1. Submerged and frleating aquatic planteecorded in Washburn Lake, 200@009.

Description Common name Scientific name Frequency
2006 | 2009
o Muskgrass Charasp. 20 18
S '% Large algae Stonevort Nitella sp. 2 2
z % Fern relative Quillwort Isoetessp. 1 <1
= | Moss Watermoss Not identified to genus <1 0
Small, entire Bushy pondweed Na!as flexilis - 29 19
leaved plants Southern naiad Najas guadaluper.l s
Canada waterweed Elodea canadensis 11 14
_ Flatstem pondweed Potamogeton zosteriformis 25 20
Ef\?;dn Ro b b iondiveed p Potamogeton robbinsii 11 12
Ribbortleaf pondweed Potamogeton epihydrus X° 0
" Frieso6 pondw Potamogeton friesli
D Fine- Leafy pondweed Potamogeton foliostis 10 9
g leaved | Straightleaved pondweed | Potamogeton strictifolid’s
_g Sago pondweed Stuckenia pectinata 1 <1
o lllinois pondweed Potamogeton illinoensis 9 7
% Variable pondweed Potamogeton gramineus 8 5
2 Broad . . =
= leaved Claspingleaf pondweed Potamogeton richardsonii 6 3
g White-stem pondweed Potamogeton praelongus 6 9
k= Largeleaf pondweed Potamogeton amplifolius 5 3
g Other ribbon Wild celery Vallisneria americana 18 13
E leaved plants Water stargrass Zosterelladubia 2 1
Coontail Ceratophyllum demersum 14 15
Northern watermilfoil Myriophyllum sibiricurf 12 21
Whorled watermilfoil Myriophyllum verticillaturf
Divided-leaved Eurasian watermilfoil Myriophyllum spicatum 0 <1
plants Water marigold Bidens beckii 7 8
White water buttercup Ranunculus aquatilis <1 1
Greater bladderwort Utricularia vulgaris <1 1
Flatleaved bladderwort Utricularia intermedia X° <1
Creeping pearwort Ranunculus flammula <1 1
Needleleaved Leafless waterntfoil Myriophyllum tenellum <1 1
plants Schoenoplectus
Water bulrush subtermirrl)alis X°© X
Star dickweed Lemna trisulca <1 <1
Freefloating Lesser duckweed Lemna minor <1 <1
Greater duckweed Spirodela polyhriza 0 <1

®Frequency values are provided for taxat were observed within poimtercept survey sample stations. They represent the
percent of the sample statiom&hin the shore to 20 feet depth zgihe= 703)that contained a plant taxon.

PSpecies in this genus were grouped together for andlgsiuse field identification to the species level was difficult.

X¢=located only during Minnesota County Biological Sun&§,July 2008 ot found during the 2006 survey)

X%= located during the 2009 poiitttercept surveyput only found outside of szple points
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Table 2. Floatindeaf and emergent aquatic plants recorded in Washburn Lake,i Z20&D.

Description Common Name Scientific Name Frequency

2006 | 2009
White waterlily Nymphaea odorata 3 3
Watershield Brasenia schreéri 2 4
Floatingleaf Yelloyv waterlily Nuphar variegata 1 2
Floatingleaf pondweed | Potamogeton natans 1 1
Floatingleaved burreed| Sparganium angustifolium X <1

Hard-stem lulrush Schoenoplectus acutus
Soft-stem bulrush Sch@noplectus 8 9

tabernaemontafii

Threesquare hlrush Schoenoplectusungens <1 1
Narrow River bulrush Bolboschoenus fluviatilis X° 0
leaved Needlegrass Eleocharis acicularis 3 1
Spikerush Eleocharispalustris 1 3
Swamp horsetail Equisetum fluviatile <1 <1
= Twig-rush Cladium mariscoides X¢ 0
S Brown-fruited rush Juncus pelocarpus X 0
GE) Wild rice Zizania palustris 5 5
T Threeway sedge Dulichium arundinaceum X <1
Giant ane Phragmites australis X° 0
Grassleaved Narrowleaved burreed | Sparganiurmangustifolium X 0
Narrowleaved cattail Typha angustifolia X° 0
Giant burreed Sparganium eurycarpum 0 <1
Cattail Typhasp. 0 <1
Narrowleaved sedge | Carexsp. 0 <1
Broadleaved Broadleaved arrowheaq Sagittaria Iatifolia 6
Water arum Calla palustris X° 0

®Frequency values are provided for taxa that were observed withirip@irdept survey sample stations. They represent the
percent of the sample stations within the shore to 20 feet depttien@03)that contained a plant tax.

PSpecies in this genus were grouped together for analysis because field identification to the species level was difficult.

X°= located during 2006 survey but not found within sample sites

X% located only during Minnesota CountyoBgical Survey, 3 July 2008 ifot found during the ZIB survey)
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Submerged plants
The plant community included leafy plants that are anchored to the lake bottom by roots as well
as large algae that may resemble leafy plants but are weakly anchored to thetdmke bot

Low-growing plants were common in Washburn Lakelincluded bushy pondweeds and
muskgrass. Bushy pondweetiafas flexils andN. guadalupens)swvere present in®4% of all
sample sites and muskgrass occurred in 20% of the sites [Jablbese @nts were

widespread around the shoreline and often occurred together (Bigur€). Theyoccurred

most frequentlyn water depths of ten feet and le$dat-stem pondweed was the most abundant
pondweed found in Washburn Lake.wlis found in 8% of dl sample sites Flat-stem
pondweedvas the dominant plant in the six to ten feet depth zone and was one of only a few
species taccurin depths greater than 15 feet. This plant was common in all three basins of
Washburn LakéFigure 34B). Wild celeryfound at 18% of the sites, occurred most frequently
in the east and west lake basins. It was found at scattered locations in the north basin (Figure
34D).

Coontail was recorded in 14% of the Washburn Lake survey sites, primarily in the north and

westbasins (Figure 35A). Northern watermilfoil, breleéf pondweeds and Canada waterweed
are other important aquatic plant species found in Washburn Lake (Figwi2)35B
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Figure 34. Distribution of common aquatic plants in Washburn ,L26@6.

A. Bushy pondweed B. Flat-stem pondweed
(Najas flexilis) (Potamogeton zosteriformis)

C. Muskgrass D. Wild celery
(Chara sp.) (Vallisneria americana)
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Figure 35. Digtibution of common aquatic plants in Washbuake, 2006.

A. Coontail B. Northern watermilfoil
(Ceratophyllum demersum) (Myriophyllum sibiricum)

C. Broad-leaf pondweeds D. Canada waterweed
(Potamogeton sp.) (Elodea canadensis)
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Floating-leaf and emergent plants

Floatingleaf and emergemiants occurd in water
depths of eight feet and les8bout 15 acresf
floating-leaf plant beds were mapped and the largest
beds occurred along the protected, shallow shores of
south shorelines of the east bay (Figuse 3

The most commofioating-leaf plart species were
white waterlily, yellow waterlily watershi&l, and
floating-leaf pondweed. Because surveyors avoided
motoring into floatingleaf plant beds, the frequency

Figure 37. Waterlilies and bulrush in the
east bay of Washburn Lake, 2006

values obtained for these taxa (Table 2) were lower t

an

the actual lakewide occumee. Frequency values for
floating-leaf taxa represent the occurrence of these tg
only within the sites that were surveyed. Waterlily beg
often contained scattered bulrush plants as well as
submerged plants (Figur&)3and were usually
associated witmuck sediments.

Surveyordlelineated approximately 171 acres of

emergent plants and the most common taxa were wild

rice (Figure 38) and bulrush. About&acresof mixed

Figure 38. Wild rice in Washburn Lake,
1X2006.

wild rice were mapped in silt substrates along the

channel from the east basin hketnorth basin. About
90 acres of bulrush and mixed bulrush were mapped

Other emergent plants occurred at scattered location
around the lakand included horsetadind broadeaved
arrowhead.Many of these emergent plants occupied
the transitional zombetween the lake and adjacent
wetlands. Numerous additional native emergents

occurred in these adjacent wetlands but this survey di

Figure39. Horsetail bed in Washburn
Lake, 2006.

not include an exhaustive wetland species inventory.
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Figure 36. Distribution of floatingeaf and emergent plant beds in Wasburn Lake.
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