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Executive Summary

A total of 34 native aquatic plant taxa were recorded in Boy Lake, including 24 submerged and
free-floating, three floatingeaf, and seven emergdaxa. More than 3additional shoreline

plant taxa were also documentegubmerged plants occurred to a depth of 20 feet but were most
common in the shore to ten feet depth zone, where 89% of the sample sites contained vegetation.
Common submerged pits includednuskgrass, coontail, fltem pondweed, greater

bladderwort, and northern watermilfoilEmergent plants covered more than 20% of the lake,

and surveyors mapped over &yes of wild riceand 170 acres of hastem bulrush Two

unique wetlad plants and one unique submerged plant occur in or adjacent to Boy Lake.

Twenty-eight bird species of greatest conservation need were identified during the Boy Lake bird
surveys. They included nine forest habdapendent species, seven wetland haldegendent
species, six aquatic habiaépendent species, and six species that utilize other or multiple

habitat types. In total, 93 bird species were documented on Boy Lake.

One neasshorefish species of greatest conservation néeelpugnose shineand one offshore
dwelling species of greatest conservation need, the greater redbhemsielentified at Boy Lake
Three proxyspeciest§lackchin shiner, blacknose shiner, and banded kil)ifigdre also
documengd Thirty-eightdifferent species weliedentified during surveysncluding 19 species
not previouslydocumentd, bringing the total historical observed fish community to 40 species.
The newly documented species wblackchin shiner, blackoseshiner, bluntnose minnow,

brook stickleback, agral mudminnow, common shiner, creek chub, emerald shiner, fathead
minnow, finescale dace, golden shiner, lowa darter, johnny dater, longnose dace, mimic shiner,
mottled sculpin, pugnose shiner, smallmouth bass, and tadpole madteen frogsand mink
frogswere documented at multiple locationsBwy Lake, particularlynear or within protected
bays.

An ecological model based on major conservation principles was used to assess lakeshore
sensitivity. The benefit of this approach is that criteria comm 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 a goe 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
scores othe 15 attibutes. Lakeshore segmemisre then clustered by sensitivity index values
using established geospatial algorithridensitive lakeshorareas were buffered and important
ecological connections or linkages mapped. The identification of isensiteshorareasy

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 resulise intended to recognize the most probable highly
sensitive lakeshores for a specific laldantand animal assemblages differ naturally between
lakes, and sensitivity scores should not be compared across lakes.

The ecological model identifiedur primary sensitive lakeshore asda be considered for
potential resource protection districting by Cass County. The County may use this objective,
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sciencebased information in making decisions about districting and reclassification of lakeshore
areas. Thenost probable highly sensitive lakeshore aggal the recommended resource
protection district are
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Introduction

Mi nnesotads | akes are one of its most valuabl
various industrial, commmeial, and recreational 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 loondearoid ¢

beaches 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 aglsatis.pFish such as 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 specigsand Minnesotdas | akeshores are being developed
mind, the Minnesota Department of Natural Resources developed a protocol for identifying
Asensitiveo areas of | akeshore. Sensitive | a

shorelnds, shorelines and the nsaore areas, defined by natural and biological features, that
provide unique or critical ecological habit&ensitive lakeshores also include:

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

Areas vulnerable 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 conservatieed; 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 ensutteeir longterm 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 distributionniagh priority plant 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 ofjyreatest conservation 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 ma@asal a

The second component involves the development of an ecological model that objectively and
consistently ranks lakeshore areas for sensitive area designiermodel is based on the

results of the field surveys and analysis of the additionallMagal.akeshore 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 pides objective, 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 maintaieuaility
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 tHegical model delineation Aoy
Lake sensitive lakeshore areas.
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Lake Description

Boy Lake (DOW 11014300) is
located about eight miles north of
the city of Longville, in Cass
County, northcentral Minnesota
(Figure 1). The lake occuns the
northeatern portion of the Leech
Lake Watershed. The Boy River
flows through this watershed and
connects a series of lakes
beginning at Ten Mile LakeThe
Boy Riverthen flows north
through the east side of Boy Lake ‘
and catinues northwest to leeh Walker «/
Lake. Boy Lake also receives flow
from the Swift River entering from
Swift Lake to the eagFigure 2). ]

Figure 1. Location of Boy Lake in Cass County,
Minnesota.

Boy Lake

Longville

Boy Lake occurs within the
Chippewa National Forest but the

shoreline includes a mix of federal, ——J
state, couty, tribal and privatky
owned land. Areas of privately Pine River
owned, upland shoreline have begn
developed with residential homes
and several resorts but the
shoreline remains primarily
forested. A public boat launch is
located onhe southwest corner of
the lake.

Boy Lakehas asurface areafo
nearly 3,50@cres anaver 20
miles of shoreline. The shoreline
is irregular in outline with a large
north basin connected by an elongated channel to the eastern basin. A five acre islammhoccurs
the east side of the nortlasin. Boy Lake has a mesum depth of 45 feet but more than 6086

the lake is less than 15 feet in depth (Figure 3).

Boy Lake is described as a Class 25 lake; these lakes are generally clear, deep, and irregularly
shaped (MN DNR 2005). Itis a mesotrophic lake, with modégatds of nutrient enrichment
(MPCA 2009. The average Secchi depth, based on a small number of readings, is
approximately 11 feet (MPC2009. The Secchi disc readings, which measure water
transparency, indicate moderately high water clarTiye Minnesota DNR Section of Fisheries
manages Boy Lake primarily for walleye, northern pike, and muskellunge (MN DNR 2005).
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Figure 2. Features of Boy Lake.

Boy River (Outlet)

North Basin

East Basin

Boy River (Inlet)
A Public Access

0 1,000 2,000
Meters

Figure 3. Depth contours of Boy Lake (based on 2008 survey data).

0 - 5 feet
6 - 10 feet
@ 11 - 15 feet
@ 16 - 20 feet
@ >20 feet
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|. Field Surveys and Data Collection

Survey and data coll ection followed Minnesot a

protocd (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 photographs, and pddliehature. 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, bird species richnless nesting areas, frogs, fish, aquatic vertebrate
species richness, rare features, and size and shape of natural areas.

= e —

Pugse shiner photo courtesy of Konrad Schmidt
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Wetlands
Objective

1. Map wetlands within thextended statdefined shoreland aadwithin 1320 feet of
shoreline)of Boy 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 pollutants and fertilizers, 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 soil in place. Wetlaadsstore 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 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, wetlands provide 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, or at least duringjtbesing 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 safated 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
adaptedo life in flooded or saturated soils)

3. Hydric soilsi the substte is predominantly undrained hydric soil (flooded or saturated
soils) @dapted 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 wasnducted between 1991 and 1994 using
aerial photography from 19791988. Wetland polygons obtainedritahe NWI were mapped

in a Geographic Information System (G®mputer program. Only wetlands occurring within
theextendedstatedefined shorelandrea (i.e., within 1320 feet of the shoreline) were considered
in this project. Wetlands classified as lacustrine or occurring lakeward Bbthieake ordinary

high water mark were excluded from this analysis.
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Results

Nearly 1600 acres withitine sloreland area of Boy Lake adescribed as wetlands by NWI.
These wetlands comprisg@proximately50% of the Boy Lake shoreland. The largest areas of
wetlandarealong the northern and eastern edges of the east basin (Figure 4). Other large
complexecaur along the northern perimeter of the north basin.

The dominant wetland types are emergent (Cowardin et al. 1979) or marsh (MN DNR 2003)
systems and palustrine scrsbrub (Cowardin et al. 1979) or wetland shrubland (MN DNR

2003) systems. The emergegstems are characterized by herbaceous, emergent wetland
vegetation, whereas the palustrine sesbbub systems are dominated by deciduous or evergreen
shrubs. There are also small areas of unconsolidated bottom wetlands (Cowardin et al. 1979),
characerized by sparse vegetative cover. The water regime of these wetlands includes saturated,
semipermanently flooded, seasonally flooded, and intermittently exposed soils.

Figure 4. Wetlands within 1320 feet of Boy Lake r&ioe.
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Hydric Soils

Objective

1. Map hydric soilswithin theextended statdefined shoreland are@vithin 1320 feet of
shoreline)of Boy Lake

Introduction

Hydric soils are defined as those soils formed under conditions of saturation, flooding, or
ponding. The saturation 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 soil diargsmosne cofentvhe ofnment al character
(along with hydrology and vegetation). ldentification of hydric soils may indicate the presence

of wetlands, and provide 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 agencies, and
local participants, provided soil survey dakRolygons delingi&ng hydric soils were mapped in a

GIS computer program. Only hydric soils within 1320 feet of the shoreline were considered in
this project.

Results

Approximately 1400 acres of hydric soils occur within the Boy Lake shoreland area. These soils
make upover 40% of the shorelar{drea within 1320 feet of the shorelind)ike the wetlands,

the largest areas are located along the east basin of tH&igikee5). Large complexes of

hydric soils are also located alorgtnorthwestern edge of the nordsim. The soils have an

organic matter content that ranges from moderate to very high, and the majority of them are very
poorly drained. Soil types include muck, mucky peat, and loamy sand.
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Figure5. Hydric soils within 1320 feet of Boy Lake shoreline.
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Plant Surveys

Objectives

1. Record presence and abundance of all aquatic plant taxa
2. Describe distribution of vegetation in Boy 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 unique plant species
5. Calculate and map aquatic plant taxa richness

Summary

A total of 34 native aquatic plant taxa were recorded in Boy Lake, incl@disgibmerged and
free-floating, three floatingeaf, and seven emergent taxa. More thaadfitional shoreline
plant taxa were also documented.

Submerged plants occurred to a depth of 20 feet but were most common in the shore to ten feet
depth zone, wére 89% of the sample sites contained vegetation. Common submerged plants
included muskgras<harasp.), coontail Ceratophyllum demersupflat-stem pondweed
(Potamogeton zosteriformjgreater bladderwortAtricularia vulgaris), andnorthern

watermilfoil (Myriophyllum sibiricun).

Emergent plants covered more than 20% of the lake,60Btacres of wild riceZizania

palustrig and 170 acres of hastem bulrush§choenoplectuscutud mapped. Floatindgaf

plants, such as white waterliliNymphaea oarata), yellow waterlily (Nuphar variegaty and
floating-leaf pondweedKotamogeton natapsvere mixed within and adjacent to theseergent
beds. Within the shore to five feet depth zone, 51% of the sample sites contained at least one
emergent or floatig-leaf plant.

Unique plantghat occur in or near Boy Lake include two peatland plég,rosemary
(Andromeda glaucophyllaa n d d r a g oArebhasa bbutbhasgahda submerged aquatic
plant,flat-leaved bladderwori{tricularia intermedig.

Intr oduction

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 type, and wave

activity. Deep or wineswept areas may lack in aquatieq growth, whereas sheltered shallow
areas may support an abundant and diverse native aquatic plant community that in turn, provides
critical fish and wildlife habitat and other lake benefits. The annual abundance, distribution and
composition of aquatiplant 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.
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Non-native aquatic plant species hav# heen documented in Boy Lake. However, if they

invade the lake, they may directly or indirectly impact the native plant community-native

plant species, such as Eurasian watermilfdirfjophyllum spicatumor curly-leaf pondweed
(Potamogeton crigps) may 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 aquatitapt 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 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 satirce 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 cuant. This group includes flowering plants that may produce

flowers above or below the water surface, as well adflo@rering plants such as large algae and
mosses.

MuskgrasgCharasp.; Figureb) is a largealgae that is
common in many hard water Mins@ta 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 plant]

Figure 6. Bed of muskgrass

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

substrates and is often the first species to colonize ope
areas of lake bottom whetrtecan act as a sediment
stabilizer.

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 helpmsolidate soil (Arber 1920). Pondweeds have opposite, entire

| eaves ane hfaogprend of cfilgpawer s t hat emerge above th
species overwinter as hardy rhizomes while other species produce tubers, specialized winter
buds,ore mai n Aevergreend under the ice. Seeds at
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 spawsifgy siteange

of fish species (Borman 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 35 species of pondweeds in Minnesota ayvidry in leaf shapes and sizes.
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Flatstem pondwee(Potamogeton zosteriformigigure?) is a

perennial plant that is anchored to the lake bottom by undergrou
rhizomes. It is named for its flattened, grks leaves. Depending
on water clarity ad depth, these plants may reach the water surfg

and may produce flowers that extend above the water.

pondweeds are anchored to thkd bottom by rhizomes and

ovewinter by winter buds.

Coontail(Ceratophyllum demersyriigure8) is the most

common submerged flowering plant in Minnesota lakes. It grows
entirely submerged and is adapted to a broad range of lake
conditions, including turbid water. Coaiitis a perennial and can

h

These

(gigure 7. Flatstem
ondw -

ovemwinter as a green plant under the before beginningew

growth early in spring. Because it is only loosely rootg<

to the lake bottom it may drift between depth zones
(Borman et al. 2001). Coontail provides important co\
for young fish, including bluegills, perch, largemouth
bass and northern pike. It alsgports aquatic insects
beneficial to both fish and waterfowl.

Bladderworts (tricularia spp; Figure 9 are a group of
submerged plants that produce roots but do not firmly

b\

Figure 8. Coontail
Y i ~y

anchor to the lake bottonGreater bladderwo(tJ.
vulgaris)is commonly foundn lakes and ponds

throughout Minnesota. Bladderworts have specialized
bladders that regulate their position in the water colum

They also act as-tiiapdeér wg

catching and digesting small insects in the bladders.
Bladderworts prodce small but showy flowers (Figu®g
that emerge above the water surface. They prefer soff
substrates (Nichols 1999b) but also float freely in the

water column and may be found in protected areas su¢

as waterlily beds.

anigure 9. Bladderwort in flower among
h watershield

Northern watermilfoilMyriophyllum sibiricum Figure
10) is a rooted, perennial submerged plant with finely

dissected leaves. It may reach the water surface,
particularly in depths less than ten feet and its flower
stalk extends above the water surface. It spreads
primaily by stemfragments and oveiinters by hardy
rootstalks and winter buds. Northern watermilfoil is ng
tolerant of turbidity and grows best in clear water lake
This native plant provides fish shelter and insect habit
and the extensive root systems help stabifiearshore
substrates.

Figure 10 Northern waterriffoil

Boy Lake
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Floating-leaf and emergent plants

Floatingleaf and emergent aquatic plants are anchored (=

the lake bottom and their root systems often form exten;
networks that help consolidate and stabilize bottom
substrate. Beds of fltag-leaf 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 bedsso providdood, cover and nesting
material for waterfowl, marsh birds and muskrat. akloy
leaf and emergent plants are most often found in shalloy
water to depths of about six feet and may extendekel
onto mudflats and into adjacent wetlands.

Figure 11. White waterlily

White and yellow waterlilies can be found in lakes in bot
northern and southern MinneaoWhite waterlily
(Nymphaea odoratdigure1l) has showy white flowers
and round leaves with radiating veingellow waterlily
(Nuphar variegaa; Figure1?2) has smaller yellow flowers

and oblong leaves with parallel veins. These species of

co-occurin mixed beds but yellow waterlily is generally
restricted to depths less than seven fdegte white
waterlily may occur to depths of ten feet (Nichols 1999b

Figure 12. Yellow waterlily

-

@i

g

Floatingleaf pondwee@Potamogeton natan&igurel3)
also occurs in lakes throughout thatst It may cebccur

with other vegetation or may be found on the deep end
bulrush beds. This plant forms very narrow submerged
leaves and ovadhaped floatindgeaves. The fruits of
floating-leaf pondweed are eaten gpgese and ducks
including scau@and bluewinged teal (Borman et al. 2001

Emergent aquatic plants have stems and/or leaves that
extend well above the water surface. Most emergent pl
are flowering plants, though their flowers may be reduce
in size. Emergent plants include perahplants as well as

annual plants.

Hardstem bulrusi{Schoenoplectuscutus Figure | H9uE
14) is an emergent, perennial plant that occurs in
lakes and wetlands throughout Minnesota (Ownb
and Morley 1991).Bulrush stems are round in

cross sectioand lack shwy leaves (Figure 14)

Clusters of small flowers form near the tips of lon
narrow stalks. This emergent may occur from sh( &
to water depths of about six feet and its stems mg =
extend several feet above the water surface.

o\

RN ‘. Sy

e 14. Bulrush bed

Boy Lake
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Bulrush stands are particdlasusceptible to destruction by excess herbivory and direct removal
by humans.

Wild rice (Zizania palustrisFigurel5) is an emergent annual plant
that reproduces each year from seed set in the previous fall. Wild
is most commonly found in laked central and northern Minnesota.
Cass County is one of five Minnesota counties with the highest
concentration of lakes supporting natural wild rice stands (MN DN
2008b). Wild rice generally requires habitat with some water flow
such as lakes with iets and outlets. This plant most often is found
water depths of 0.5 to three feet in soft substrates (MN DNR 2008
Wild rice is one of the most important waterfowl foods in North
America and is used by more than 17 species of wildlife listed by {
Mi nnesota Department of Natur
conservation needo (MN DNR 20
associated with wild rice stands include habitat for fish and aquati
invertebrates, shoreline protection and stabilizatiod,rartrient
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 (MN DNR 2008b).

Figure 15. Wild rice

es as
er eco

Unique aquatic plants
Unigue aquatic plant species aféhgh conservation importance. These species are not listed as
rare but are important because:
e They are uncommon in the state or locally. These may include species that are
proposed for rare listing.
e They are plants species with high coefficient ofsgymatism values (C values).
These values range from O to 10 and repre
is likely to occur in a landscape relatively unaltered from what is believed to be a pre
settl ement ¢ ondiBbourdaghoetld2006.cPlaat specied vét® 9 a ,
assigned C values of 9 and 10 were included as unique species.

Dr a g o n 6 @rethusabtldosaFigurel6) is an uncommon plant in the orchid family that
occurs in conifer swamps and peatlands. It has a singleslgasy - ., ¢ 156 . 0
leaf and a showy magenta flower which blooms from late June|t _
mid-August. Although this species is not considered rare in M\,
it is known to be rare and declining over a significant portion of}i
North American range.

Bog msemaryAndromeda glaucophi; Figurel7) is a low
growingevergreen shrub in the Hea#mnfily. The undersides of
the bluegreen leaves are covered with findnite hairs. Small,
bell-shaped, pink or white flowers occur at the tips of the
branches. This plant has specific habita&quirements, occurring
in acidic bogs within the forested regionMinnesota. In several
Eastern ®tes, bog rosemary is listed as a rare species becaus;
degraded wetland habitat.

U
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Flatleaved bladderwoiJ. intermedia Figure B) is a small,
sulmerged plant that is often confusedh algae because of its
fine stems and leave#t is closely related to the common
bladderwort but occurs less frequently in the state. It has been
documented in protected, shallow lake areas throughout north
Minnesota (Ownbey and Morley 1991).

Rare plants

White ad d e-maiuts orchid(Malaxis monophyllavar.
brachypodaFigure B) is a smalbog orchid that grows in conifef
swamps in northern Minnesota. This plant is less tia@inches
in height and has orevalshaped leaf at the base of the stem.
Minute greenish flowers occur along a slender qfeigure18).

There are several small bogchids native to Minnesota anchite

Figure 17. Bog rasmary

Photo by: Joanne Klin&Visconsin
State Herbarium

ad d e-mcutkorchidis listed as a State species of Special

Concern. This spees occurs in unique habitat within
forested rich peatlands, typically umdecanopy of
northern white ceal, black spruce, balsam fir, black ash
and tamarack; these forests are usually at the margins
lake basins or other wetlands (MMNR 2008¢. The
sensitive and fragile nat
reason for its rarity.

Species richness

Figure18. Flat-leavedbladdewort

Species richness is defined as the number of species

present in a community and is often used as a simple measure
biodiversity (Magurran 2004)In aguatic plant communities,

species richness is influenced by many complex factors (Pip
1987) including water chemistry, transparency, habitat area ar

habitat diversity (Vestergaard and Salehsen 2000, Rolon et al| |

2008). In Minnesota, water chemistryostgly influences which
plant species can potentially occora lake (Moyle 1945), and

of
Figure 19. - Wh
mouth orchid

Ty
| #

thusindirectly influences lakewide species richness. The trophic

status of a lake further influences plant species richaass
eutrophic and hypeutrophic habitathave been associated with
reduced species richness (Pip 1987). Within a region of
Minnesota, lakewide aquatic plant species richness can be us{
a general indicator of the lake clarity and overall health of the |
plant community. Loss of aquatitapt species has been
associated with anthropogenic eutrophication (Stuckey 1971,

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

Within a lake, plant species richness generally declines with increasing water dépieras
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.

Boy Lake
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Methods

The aquatic plant communities of Boy Lake were dbsdrand measured using several
techniques as found in Minnesot a(NDNRL00O8)I t i ve
Plant nomenclature follows MNTaxa 2009.

Grid point -intercept survey

A grid pointintercept survey was oducted in Boy Lake on Jar25 and 2@nd July 15 and 17,

2008 (Perleberg and Loso 2008). A 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 100 meteapartand 919 sites were sampled within the shore to 20 feet depth
interval. An additional 13 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. Sample sites that
occurredwithin dense bedsf wild rice or otheemergenfloating-leafvegetation were not

surveyedn orderto minimize damage to these plant beds. Surveyors navigated to each site
using a handheld Global Positioning (GPS) unit. At each sample site, wateaddml|

vegetation within a onreneter squared sample area was sampled using a dwedidded garden

rake. All aquatic plant species present within the sample plot were recorded and frequency of
occurrence was calculated for each species. Any addigpeales found outside the sample

plots were recorded 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.

Emergent and foating-leaf bed delineation

Protocol for mapping plant beds were based on the procedures documented in the DNR draft
Aquatic Vegetation Mapping Guidelines (MN DNR 20)5 They included a combination of

aerial photo delineation and interpretation, fieddimeation, groundruthing and site specific
surveys. Waterlily beds were delineated using 26884 and 2008 Farm Service

Administration (FSA) true color aerial photos. Black and white aerial photos from 1999 were
used to help distinguish the true sklore from mats of perennial vegetation. 2008,
reconnaissance surveys were conducted of the largest beds to verify species composition and
needed, matly boundary lines.Field mapping focused on bulrush beds, which were difficult to
see on aerighhotos. Bulrush beds were mapped in 2008 usinghedahds PSechnology.

Near-shore vegetation survey

Nearshore vegetation surveys were conducted at two plots. Plots were selected based on the
presence of negame fish. Each plot measured 15 metkmsgathe shoreline ahl6 meters
lakeward, and 30 (onmeter 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 fiedwork, surveyors obtained known locations of state and federally listed rare plants
within one mile of Boy Lake from the Rare Features Database of the MN DNR Natural Heritage
Information System. Surveyors also queried the University of Minnesota Herbéaisecnlar

Plant Collection database and DNR Fisheries Lake Files to determine if certain plant species had
previously been documented in or near Boy Lake.
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Surveyors searched for unique and rare plant species in 2008 during the lakewiilggroiept
surweys 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 depthnd substrate type. Any new sites of rare plaetigswere
documented and entered into the MN DNR NdtHiexritage Information System.

Results

Distribution of plants by water depth

Submerged plants were found to a water depth of 20 feet (RQuré his vegetated zone
includes about twohirds of the lake and within this area, 63% of the survey sites contained
vegetation. Plant occurrence was greatest in depths from sHdréetet, where 89% of the sites
were vegetated. In water depths of 11 to 20 feet, only 16% of the sites contained plants
Emergent and floatindeaf plants occurred in water depths of nine feet and less.

Distribution of plants in main basin versus bays
Aquatic plants occurred around the entire lake perinagtdremergent and floatifigaf plant
beds were scattered throughowtyB ake.

Figure 20. Aquatic plant distribution in Boy Lake, 2008.
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Aquatic plant species observed

A total of 34 native aquatic plant taxa were recorded in Boy Lake. These included 24 submerged
andfreefloating taxa (Table 1), three floatidgaf, andsevenemergent taxa (Table 2More

than 30 additional shoreline plants were alsoumentedAppendix1).

Table 1. Submerged and frleating aquatic plants recorded in Boy Lake, 2008.

Description Common Name Scientific Name Frequency’
Muskgrass Charasp. 35
Algae andnosses | Stonewort Nitella sp. 2
Watermoss Not identified to species 2
Flatstem pondweed Potamogeton zosteriformis 20
Grassleaf . . - .

plants Wild celery Vallisneria amencana <1
Water stargrass Zosterella dbia <1
% Coontail Ceratophyllum demersum 15
E Dissectedeaf | Northern watermilfoil Myriophyllum sibiricum 8
g plants White water buttercup Ranunculus aquatilis 1
'-LE 2 Water marigold Bidens beckii <1
w2 Canada waterweed Elodea canadesis 6
E 3 Bushyleaf Bushy pondweed Najassp. 4
S ‘g plants Narrowleaf pondweed Potamogetorsp” 2
2 | Friesd pond\ Potamogeton friesii 1
g White-stem pondweed Potamogeton praelongus 3
g lllinois pondweed Potamogeton illinoensis 2
o Broadleaf Largeleaf ppndweed Potamoget lifoli 2

L plants 9 - 0 geton gmp 1o |us“
= Claspingleaf pondweed | Potamogeton richardsonii 1
% Variable pondweed Potamogeton gramineus <1
« Fineleaf plants| Sago pondweed Stuckenia pectinata 1
Greater bladderwort Utricularia vulgaris 9
Lesser bladderwort Utricularia minor 1
Freedrifting Star duckweed Lemna trisulca 2
Lesser duckweed Lemna minor <1
Greater duckweed Spirodela polyrhiza <1

*Frequency values are provided for taxa that were observed withiript@Erdept survey sample statiofhé = 919)
They represent the percent of the sample stations that contained a plant taxon.

Some speci melnesawdd Aimanrdwere ds 6 weRommogatos frigsif Feil gsd dent i fi
pondweed) . However, it -&lk emo tnleaf pomdwaed spbces deaairediotheher Al o
lake. Therefore, a separate group of unidentified nateafvpondweedsRotamogetorsp.) are reported here

but not counted in species tally.

Nomenclature follows MNTaxa 2009.
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Submerged plants

Submergd plants occurred in 63% of Boy Lake sample sites. 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 the lake bottom.

Muskgrass was fmnd in 35% of all sample sites and was vadgditributed throughout the lake
(Figure ZA). It was the most common submerged plant in depths from zero to 15 feet and was
found most frequently in depths of 10 feet and less.

Nine different pondweed speci@otamogetorspp.andStuckeniaspp.)were found in Boy

Lake. Flatstem pondweed was the most abundant and was found in 20% of all sample sites
(Table 1). It was one of the few species found in the 16 to 20 feet depth zone but was most
frequent in the ero to 10 feet depth zone. Fkiem pondweed often @mcurred with

muskgrass and other submerged species (FidiBe 2

Coontail (Figure 2C), greater bladderwo(Figure 2A), and northern watermilfo{lFigure 2B)
occurred in less than 20% of the sitaut were found throughotite littoral zone.
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Figure 21. Distribution of common aquatic plants in Boy Lake, 2008.

A. Muskgrass
(Chara sp.)

B. Flat-Stem Pondweed
(Potamogeton zosteriformis)

C. Coontail
(Ceratophyllum demersum)
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Figure 22. Distribution of common aquatic plants in Boy Lake, 2008.

A. Greater Bladderwort
(Utricularia vulgaris)

B. Northern Watermilfoil

(Myriophyllum sibiricum)

Emergent and floating-leaf plants

At least 20% of Boy Lake was occupied by
emergent and/or floatinlgaf plants. Wild rice
was the mosabundanspecies and covered at
least605acres (Figur@3). It formed extensive
beds in the northern basin, the channel to the
north basin and in the northeast bay. Wild rice
was also a dominant plant within the Boy River
Wild rice beds were often part ofixed
vegetation stands includingaterlilies and/or
bulrush

ilg:cirlleaf stage of wild rice in Boy Lake, 200§
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Approximately 170 acres of bulrush beds were
delineated and were located in scattered locati
around the north basin and on the west end of t
south basin (Figur3).

5 Bulrush in Boy Lake, 2008.

About three acres of floatiAgaf plant beds werg
mapped and were common wittihre shallow,
nontaccessible areas of emergent plant beds.
(Figure23). The most common species were
white waterlily, yellow waterlily, and floating
leaf pondweed. Because surveyors avoided

motoring into floatingleaf plant beds, the Well(terlilies mixed with emergent plants in Boy
Lake, 2008.

frequency values ohined for these taxa (Table
2) were lower than the actual lakewide
occurrence. Frequency values for floatlagf
taxa represent the occurrence of these taxa on
within the sites that were surveyed.

Other emergent plants occurred at scattered
locatiors around the lake and included giant ca
(Phragmites australjsand cattail Typhasp.).
Many of these emergent plants occupied the
transitional zone between the lake and adjacent wetlands. Numerous additional native emergents
occurred in these adjacemétlands but this survey did not include an exhaustive wetland

species inventory.

Table 2. Floatingeafand emergent aquatic plants recorded in Boy Lake, 2008.

Description Common Name Scientific Name Frequency?
Yellow waterlily Nupher variegata 4
FLOATING-LEAF | Floatingleaf pondweed Potamogeton natans 4
White waterlily Nymphaea odorata 3
Wild rice Zizania palustris 13
Hard-stem bulrush Schoenoplectus acutus 5
Cattall Typhasp. <1
EMERGENT Giant cane Phragmites australis <1
Giant turreed Sparganium eurycarpum Present
Arum-leaved arrowhead | Sagittaria cuneata Present
Broadleaved arrowhead | Sagittaria latifolia Present

®Frequency values are provided for taxa that were observed withiniptintept survey sample stations (N =991
They represent the percent of the sample stations that contained a plant taxon.

®Present = present in lake but not found at pivitercept sample stations.

Nomenclature follows MNTaxa 2009.
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Figure 23. Distribution of emergent and floatiegf plant beds in Boy Lake, 2008.
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Unique plants

In addition to the commonly occurring pla in Boy Lakesurveyors locatetivo unique plant
speciegFigure 2). Bog rosemary wa®undalong the north shore of the lake and was likely
present at additional sites within wetlands adjacent to the lakele&legd bladderwort was
found attensites during the survey and was conceasttah protected baysThese species are
not widespread in Minnesota but their presence is indicative of relatively undisturbed native
plant beds in and adjacent to Boy Lake.

Species richness

The number of plant & found in each one square meter sample site ranged from zero to 12
(Figure25). Sites with the highest number of species occurred in depths less than six feet, where
a mixture of emergent, floatidgaved and submerged species occurred. In water dpgtier

than ten feg most sites were either devaiflvegetation or contained only one species.
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Figure 24. Unigue aquatic plant species in Boy Lake, 2008.
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Near-shore Substrates
Objective
1. Describe and map the nestrore substrates 8oy Lake

Introduction

Substrate type can have an effect on species-malked richness. Some fish, such as the

pugnose shiner, least darter, and longear sunfish, prefer small diametetesiissich as silt,

muck, andgsand Other species, such as walleye, prefer hard bottom substrates with a larger
diameter, such as grelvand rubble. A diverse substrate will also allow plants with different

habitat requirements to exist within a system. For example, bulrush may occur on sand or gravel
whereas yellow waterlily prefers soft substrates (Nichols 1999b).

Methods

Nearshoe substratein Boy Lake was evaluated attotal 0f534 sampling stations set up in the
grid pointinterceptaquatic plansurveysand neaishore fish surveys. Plant sample stations
werel00meters apart and occurred igrd from shore to a depth @b feet. To increase

sample coverage at nestnore sites not covered by the grid sampling, substrate was also
evaluated at neahore fish sample stationkish sample stations were located every 400 meters
around the perimeter of the lakeshore and sulsivas evaluated 87 of these stations.

Sample sites that occurred within dense beds of wild rice or other emergent/fleafing
vegetation were not surveyed in order to minimize damage to these plant beds.

Surveyors evaluated substratetapping gole into the lake bottom; soft substrate could usually
be brought to the surface on the pole or sampling rake for evalu#itihis was not feasible,
substrate was evaluated by visual observatitandard lake substrate classes were based on the
DNR Fisheries Survey Manual (MN DNR 1993):

Substrate Group | Type Description

Boulder Diameter over 10 inches
Rubble Diameter 3 to 10 inches

Hard Bottom  Grayel Diameter 1/8 to 3 inches
Sand Diameter less than 1/8 inch
Silt Fine materialvith little grittiness

Soft Bottom Marl Calcareous material
Muck Decomposed organic material

Results

Soft substrates dominated the Boy Lake +&aore areag-igure B). Marl was the most
common substrate type, followed by muck. These soft substratesl{imgchkilt) occurred at
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nearly 70% of the sample locations. Approximately 25% of the sample locations were
comprised of sand. This substrate was found along the eastern edge of the north basin, and at
scattered sites along tkast basin Largediameterhard substrates, including boulders and

rubble, were found only occasionally.

Figure26. Distribution of Boy Lake neashore substrates, 2008.

Muck

Marl
Silt

e Boulder

* Rubble
Gravel

Sand
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Bird Surveys

Objectives

1. Record presence of all bird species detected during point count surveys
2. Record presence of marsh birds detected withptajlback sureys

3. Document all norsurvey observations of birds

4. Develop distribution maps for species of greatest conservation need

Introduction

Bird Species of Greatest Conservation Need
There are 97 bird species of greatest conservation need (SGCN) in Minrigsetses of
greatest conservation need ar-e documented in
State Wwildlife Action Pl adRECTAMEYIEWos |Habita
Wild and Rare (2006)Twenty-eightof these species werg

identified atBoy Lake.

t’Bo

American bitterngBotaurus lentiginosyd-igure27) are
mediumsized wading birds. The upperparts are dark
brown, while the neck and body are streaked with brown.
Adults have a black patch on either side of the throat.
When disturbed, bitterns
upward, allowing them tblend into the reeds. Habitat
includes shallow, densely vegetated shorelines and
marshes. Habitat loss has been a major factor in the
decline of American bittern populations. Habitat
degradation and pesticide contamination have also
negatively affectetittern numbers.

their

Photo by: Axdrea Lambrecht

American white pelicanfPelecanus erythrorhynchps
Figure28) are or of the largest birds in North
America. These white waterbirds have a
wingspanof nearly 10 feet, and weigh up to 30
pounds.They have black wingtips and an orang
bill with a pouch. Unlike some pelicans,
American white pelicans do not dive for their
food, but feed while swimming. They nest in
colonies on remote freshwater lakes, and depend
on wetlands for many stages of their life cycle.
Habitat loss is the largeknown cause of nesting
failure, although predation and boating
disturbance can also be factors.

Figure 28. American white pelican

11%

Photo by: Carrol Henderson
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Bald eagle¢Haliaeetus leucocephaluBigure29) are an

increasingly common sight in Minnesota. Once listed as|a

endangered species, bald eagle numiaverebounded due

to effective environmental protection laws and conservatio
efforts. Adult bald eagles are easily identified by the white
headandtala | t hough these col or|s

are 4 or 5 years old. Prior to that, eagles anegdly dark

brown with white feathers scattered along the wings, head

tail and lack. With a wingspan of up tof@et, bald eagles
are one of the largest birds in North America. They are
found in forested areas near large, open bodies of water.

Although bald eagle numbers are increasing, these birds|s

face threats from environmental contaminants and
destruction of habitat. Bald dag are listed as a species of
Special ©ncern in the state of Minnesota.

Figure 29. Bald eagle

Photo by: Carrol Hender‘son

Black-billed cuckoogCoccyzus erythropthadus Figure

30) are one of two cuckoo species regularly found
Minnesota. These slender, letagled birds summer
and breed in Minnesota and the ezatral United
States before heading south to spend the winter in
South America. Blackilled cuckooshave a brown
back and white underside, and may be distinguishg
by a curved black bill and red ring around the eye.
They inhabit deciduous forests and thickets, and ar
often found near water. The blabKkled cuckoo is
listed as a species of Regionaln€ern on the
Partners in Flight watchlist.

Black terngChlidonias niger Figure31) are

LRI
Figure 30. Blackbilled cuckoo

Photo source: U.S. Fish and Wildlife Service

distinguished by a black head and chest with gray

wings, back, and tail. The nonbreeding plumg
is lighter in color, and much of the black is
replaced with whiter gray. The bill is longand
slightly curved. Black terns are loosely
colonial, and often are found in freshwater
marshes or wetlands. They ynaso occur
along lake edgewith abundant emergent
vegetation. Black tern populations have
declined dramatilly since the 1960s. Habitat
loss, environmental contamination, and huma
disturbance are often cited as causes of the
decline.

—

gEigure 31. Black tern

Photo by: Carrol Henderson
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Bobolinks(Dolichonyx oryzivorusFigure32) are
distinctive, mediunrsized birds of the blackbird
family. During breedingeason, the male
possesses a black chest, wings, and tail, while
the shoulders and rump are white. The back of
the head is yellow. Females and fimeeding
males brown streaked agpance resembles that
of a sparrow. Bobolinks breed in open grassy
fields, including hay fiels They may also utilize
freshwater marshes and grain fielddobolinks

are longdistance migrants, and every year make :

roundtrip journey of over 1200 miles.

Populations of bobolinks are declininger much

Figure 32 Bobolink

v Al
Photo by: Dave Herr

of their range. bss of grasslandabitatis the
primary cause of this decline.

The Cape May warble(Dendroica tigring Figure33)

is a small, active warbleBreeding plumage is

striking, with a bright yellow rump, throat, and breast
streaked with black. The facedsangebrown with a
black eyestripe, and the wings exhibit a narrow white

wing bar. Cape May warblers breed across the

northern United States and into Canada, where large
expanses of coniferous woodland are present. They
feed mainly on spruce budwornisjt also consume

other insects and nectaNumbers of Cape May

warblers rise and fall somewhat regularly, in responsge
to availability of spruce buorms. However, loss of

Figure33. Cape May warbler

matureboreal forest through logging and loss of Wint@rpnoto by: S. Maslowski, USFWS

habitat may lead to longerm population declines.

Common loongGavia immery Figure34) are

one of Minnesotads mq@ Bigure3f €ognewmlaen z a b |

They are found from northeastern to central
Minnesota, and numbers are higher here than|i
any other state except Alaska. These large

=

diving birds possess red eyes and a large, dark | -

pointed bill that isvell-adaptedor catching
fish. Loons spend most of their time in water,
and go ashore only to mate and incubate eggs$
Summer plumage is spotted black and white,
while in winter the colors argray above and
white below. Loon populations are closely

o

monitored in Minnesota; however, these birds| Photo by: Carrol enderson

still face threats, particularly in the form of
humandisturbance and lead poisoning.

Boy Lake
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Common nighthawk&Chordeiles minarFigure
35) are most ofteseen in the air, exhibiting an
erratic flight pattern as they forage for insects.
They are cryptically colored with brown, gray,
and white mottling. A white bar is visible across
the wing when the bird is in flight. The breeding
ritual includes a dramiatdisplay during which
the male dives straight toward the ground befor
quickly turning upward; air rushing through the
wings makes a deep booming sound. Originally
found in open rural areas, the nighthawk has
adapted to urban settings awftennest on

gravel rooftops. Despite their adaptability,

9]

Figure 35. Common nighthawk

Photo by: Carrol Henderson

nighthawks have declined in some areas.
Predatiorand adecreased insect food base due

to the use opesticidesnay be factors in this decline.

Common terngSterna hirundpFigure36) are

the most widesprekterns in North America. In
the breeding season common terns have a soli
black cap with gray back and underparts. The
gray wings have dark edges. The rump is white
and the legs and bill are orange in color.
Common terns nest in colonjedten m islands

or peninsulas of larger lakes with sandy
substrates Populations of common terns decline
in thelate 1800swhen their feathers were ustxd
adorn clothingand again in th&970s, likely due
to poisoning by pesticides. Habitat loss, nest

2d

Figure 36. Common tern

Photo bv: Carrol Henderson

precdation, and disturbance by humans may als
negatively affect common terns.

Eastern woogheweegContopus virensFigure37)

are mediurrsized, nondescript birds common
in Eastern forests. They utilize multiple habitat
types, including deciduous foresimixed woods,

and suburban areas. This bird gets its name from
cal | ,-abavesl. WOr r Edr st P ¢

i ts
peweesare grayiskolive above, with a paler throat
and belly and whitish wingbars. They forage
throughouthe canopy, often flying out fromhmeir

perch to catch insects before returning to the same

perch. Populations of eastern weoelwvees are
declining throughout much of their range. One
possible cause of the decline is therease in

white-tailed deer. Deer browse and decrease the

Figure 37. Eastern woegaewee
Photo by J.A. Spendelow

U

Photo by: J.A. Spendelow

lower-canopy foraging area available to the pewee:

Boy Lake
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