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Executive Summary

Aquatic plants occurred around the entire shoreline. A od#b native aquatic plant taxa were
recorded in Long Lakencluding 29 submerged, five floatingaved and.1 emergent taxa.

Submerged plants occurred to a depth of 30 feet but were most common in the shore to 15 feet
depth zone where 96 percent of faenple sites contained vegetation. Rooted submerged plants
were most common in water depths of 15 feet and less, while large algae and moss were frequent
in the 16 to 25 feet depth zone. Emergent and flod¢iabplants were abundant in most bays

and overed approximately 34 acres. Several unique paants rare (Special Concern)
submergeglantweredocumented aring the surveys, and indicaaeelatively undisturbed

native plancommunityin Long Lake.

Twenty-two different fish species weréentified during thesurvey including nine species not
previously documented in the lakBlo fish species of greatest conservation need were observed,
but surveyors did find three proxy spediekckchin shiner, blacknose shiner, and banded
killifish) . Bothmink and green frogs were detected, with the majority located within or near
protected bays.

Surveyors documented 66 species of birds, including 13 species of greatest conservation need.
Song sparrows were the most frequently detected species ovéeibas ovenbirds were the

most commonly detected species of greatest conservation Beddspecies were distributed

both within the bays and along the shoreline of the main basins.

An ecological model based on major conservation principles was uasdgédss lakeshore

sensitivity. The benefit of this approach is that criteria come from the sdiased surveys and

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

and often based on multiple lines of evident®egrating the information from these multiple

lines of evidence is rarely a simple process. Here, the ecological model used 15 attributes
(hydrological conditions and documented plant and animal presence) to identify sensitive areas
of shoreland. Asensitivity index was calculated for each shoreland segment by summing the
scores of the 15 attributesakeshore segmenigere then clustered by sensitivity index values

using established geospatial algorithrhakeshore sensitivareasvere buffered ashimportant
ecological connections or linkages mapped. The identification of sensitive lakeshore by this
method is an objective, repeatable and quantitative approach to the combination of multiple lines
of evidence through calculation of weight of evidend@ he ecological model results are kake
specific, in that the model results are intended to recognize the most probable highly sensitive
lakeshores for a specific lake. Plant and animal assemblages differ naturally between lakes, and
sensitivity scoreshould not be compared across lakes.

The ecological modatientifiedthreeprimarysensitive lakeshore areas to be considered for
potential resource protection districts by Cass County. The County may use this objective,
sciencebased information in makg decisions about districting and reclassification of lakeshore
areas. The most probable highly sensitive lakeshore areas and the recommended resource
protection districts are:

Long Lake Pag 4 of 73



Long Lake Page5of 73



Introduction

Mi nnesotads | akes ar e o nleel?3d00lakessnthastaetprovide! u a b |
various industrial, commercial, and recreational opportunities. They are also home to humerous
fish, wildlife, and plant species. In particular, naturally vegetated shorelines provide critical

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

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

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

aguatic plants. Increasing development pressure alonghiales may have negative impacts on
thesespecissand Mi nnesotads | akeshores are being de
mind, the Minnesota Department of Natural Resources developed a protocol for identifying
Asensitiveo ar etweslakeshores rapkesestlyangraphical arBas comprised of
shorelands, shorelines and the r&laore areas, defined by natural and biological features, that
provide unique or critical ecological habit&ensitive lakeshores also include:

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

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

Nutrient susceptible areas;

Areas with high species richness;

Significant fish and wildlié 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 ao 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 comporngmdirstcomponent involves

field surveys to evaluate the distribution of high 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 ddsennique plant areas. Target animal species include
species of greatest conservation need as well as proxy species that represent animals with similar
life history characteristics. This first component also involves the compilatexisiingdata

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

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

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

focal species, areas of high biodiversity, and critical and vulnerable habitats are important
elements in the ecological model used to identify sensitive lakestieas Because the model is
based on scientific data, it provides objective, repeatable results and can be used as the basis for
regulatory action.

Long Lake Pag 6 of 73



The final component of identifying sensitive lakeshore areas is to deliver advice to local
governmentsnd other groups who could use the information to maintain high quality
environmental conditions and to protect habitat for species in greatest conservation need.

This report summarizes the results of the field surveys and data analysis and ddsribes t

development of the ecological model. It also presents the ecological model delineation of Long
Lake sensitive lakeshore areas.
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Lake Description

Long Lake (DOW# 11
014200) is located about
one mile northeast of the
city of Longuville in Cass
County,north-central
Minnesota (Figure 1).

The lake occurs within the
Boy River Watershed but is
not directly connected to thq
Boy River. lItis a glacial ice
block lake with no major
inlet or outlet and receives
most of its inflow from
precipitation and
groundvater flow.

As its name implies, it is
one of the longestkes in
the county with about 15
miles of shoreline. Long
Lake has a northeast to
southwest orientation with
several distinct basins and
small bays (Figure 2). It hag
a maximum depth of 115
feet and about 38 percent of
the lake is less than 15 feet
in depth (Figure 3). The
watershed is primarily
forested with numerous
wetlands, typical for lakes in
this region. Because of this
the lake receives minimal
phosphorus loading (MPCA

\"&4

2002). The sheline of

Figure 1. Location of Long Lake in Cass County, MN

Walker
Long Lake

”

Longville

Pin¢ River

Long Lake is heavily developed and has a public access on the northwestern side.

Long Lake is alescribed by the MinnesoDepartment of Natural Resources &lass 25 lake,
meaning it is clear, deep, and irregularly shaps#d DNR 2004. In 2002, the water quality of

Long Lake was described as better than reference lakes in the region, based on total phosphorus,
chlorophylla, and Secchi disc transparency (MPCA 2002). Long Lake is a mesotrophic lake,
andcontainsmoderate levels of nutriengSkon 2005).The Minnesota DNR Section of Fisheries

manages the lake mainly for northern pike and largemouth(RiR$®ONR 2004)

Long Lake
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Figure 2. Features of Long Lake.
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Figure 3. Depth contours of Long k&
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|. Field Surveys and Data Collection

Survey and data coll ection foll oatamtMan¥bl 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 pjy@tphs, and published 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, birdsyd species richness, loon nesting areas, frogs, fish, aquatic vertebrate

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

Pugnose shiner photo courtesy of Konrad Schmidt
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Wetlands

Objectives

1. Map wetlandsithin the exended statelefined shoreland area béng 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 fertilizerg, makin
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. Wedtsaran 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 wetlamdor 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 dutieggrowing 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 saated 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 sibstrate 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 projectwas conducted between 1991 and 1994 using
aerial photography from 19791988. Wetland polygons obtained from the NWI were mapped

in a Geographic Information Systdi@1S) computer program. Only wetlands occurring within
theextendedstatedefined shorelad area (i.e., within 1320 feet of the shoreline) were considered
in this project. Wetlands classified as lacustrine or occurring lakeward of the Long Lake
ordinary high water mark were excluded from this analysis.

Results

Approximately 245 acres, or abt 14 percent of the Long Lake shoreland (the area within 1320
feet of the shoreline), are described as wetlands by NWI (Figure 4
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Figure 4. Wetlands within 1320 feet of Long Lake shoreline.

@ Wetlands

The largest wetlands were 10 to 30 acres in area and | Figure 5. Alder swamp wetlaratijacent
occurred on the north end of the lake.e3& wetlands to Long Lake

can be described as palustrine scrub shrub (Cowardin
al. 1979) or wetland shrubland (MN DNR 2003) systen
dominated by evergreen and/or deciduous shrubs, sug
alder (Figure 5).

Smaller emergent wetland (Cowardin et al. 1979) or w{ =
meadow and marsh (MN DNR 2003) systems occurred
around the lake. These wetlands are characterized by
herbaceous, emergent wetland vegetation, including

sedges and flowering plants (Figure 6). Figure 6. Marsh plants on
Long Lake shore

Small tracts (less than ten acres in area) of forested wetlands 874
(Cowardin et al. 1979, MN DNR 2003) were also present. Thesg

plant communities are dominated by deciduous and/or evergreer] &
trees.
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Hydric Soils

Objectives

1. Map hydric soilswithin the extended statdefined shoreland area béng Lake

Introduct ion

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 dbergyowing season.
These conditions often result in the accumulation of a thick layer of organic matter, and the
reduction of iron or other elements.

Hydric soils are one of the fAdiagnostic envir
(alongwith hydrology and vegetation). Identification 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 effortred 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 hydrioiks within 1320 feet of the shoreline were considered in

this project.

Results
Approximately 200 acres of hydric soils are scattered along the shoreline of Long Lake (Figure

7). Most of these soils are histosols, or soils comprised primarily of orgatier. Theyare
very poorly drainedand are often acidicThese soils are also known as muck or peat.
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Figure 7. Hydric soils within 1320 feet of Long Lake showli

@D Hydric Soils

Long Lake
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Plant Surveys

Objectives

1. Describe distribution of vegetation in Long Lake

a. Estimate maximum depth of plant coipation

b. Estimate plant occurrence in bays versus main lake

c. Estimate and map the nestiore occurrence of vegetation
Record presence and abundance of all aquatic plant taxa
Delineate and describe floathhgaf and emergent plant beds
Map distribution and escribe habitat of unique plant species
Calculate and map aquatic plant taxa richness

abrwn

Summary

Aquatic plants occurred around the entire perimeter of Long Lake and the widest bands of
vegetation occurred in shallow areas, such as bays. A total of 48 aqtiatic plant taxa were
recorded in Long Lake and included 29 submerged, five flodgianged and 11 emergent taxa.

Submerged plants occurred to a depth of 30 feet but were most common in the shore to 15 feet
depth zone, where 9fercentof the samm@ sites contained vegetation. Rooted submerged plants
were most common in water depths of 15 feet and less, while large algae and moss were frequent
in the 16 to 25 feet depth zone. Common-nmuoted submerged plants were stonewldite]la

sp.), muskgrss Charasp.) and watermoss. Commuaotedsubmerged plants included

Robbi ns 6 Rotamodetoa ®binsfi)yhite-stem pondweed? praelonguy largeleaf
pondweedP. amplifoliug, and Canada waterweddlddea canadens)s

Floatingleaf plants ocapied about 34 acres and were mostly located in protected bays.
Common species were watershidBitgsenia schrebe)j white waterlily Nymphaea odoraj)a
and yellow waterlily Nuphar variegatqa About three acres of emergent bulrush

(Schoenoplectuscutug beds were mapped on sandy sites around the northern islands.

Unigue submerged aquatic plants documented during the surveys included humped bladderwort
(Utricularia gibba), lesser bladderwortX. minor), flat-leaved bladderwort{. intermedia,

water lulrush Schoenoplectus subtermingligeafless watermilfoil lyriophyllum tenellumpand
creeping spearworR@nunculus flammu)a Unique emergent aquatic plants were nasieaved
burreed §parganium angustifoliupand threeway sedge@ulichium arundinaeun).

An aquatic plant of Special Concern statusV a s e y 6 sPofarnogedow easegivasg

documented for the first time in Long Lake in 2007. Another rare (Special Concern) aquatic
plant, threadike naiad Najas gracillimg, occurs in a nearby lake.

Introduction

The types and amounts of aquatic vegetation that occur within a lake are influenced by a variety
of factors including water clarity, water chemistry, water depth, substrate and wave activity.

Long Lake Page 150f 73



Deep or wingswept areas may lack aquatic plgrawth, whereas sheltered shallow areas may
support an abundant and diverse native aquatic plant communjtinthah, provides critical
fish and wildlife habitat and other lake benefits.

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

Non-native submerged aquatic plant sips have not been documented in Long Lake. However,
if they invade the lake, they may directly or indirectly impact the native plant community. Non
native plant species, such as Eurasian watermitytriophyllum spicatumor curly-leaf

pondweed RPotanogeton crispusmay 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 impd aquatic plant communities directly by destroying vegetation with herbicide
or by mechanical means. Motorboat activity in vegetated areas can be particularly harmful for
species such as bulrush and wild rice. Shoreline and watershed development icatiratsly
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 growvbélhe water surface but some species also have the
ability to form floating and/or emergent leaves, particularly in shallow, sheltered sites.
Submerged plants may be firmly attached to the lake bottom by roots or rhizomes, or they may
drift freely with the water current. This group includes flowering plants that produce flowers
above or below the water surface, as well asftawering plants such as large algae and

mosses.

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

lakes. These plants are rooted perennials and their rhizomes may form mats on the lake bottom
that help consolidate soil (Arber 1920). Pondweeds have opposite, entire leaves and ferm cigar
shaped flowers that emerge above the water surfdeay pondweed species owemter as

hardy rhizomes while other species produce tubers, specialized winter buds, or remain
fevergreend under the ice. Seeds and tubers
food (Fassett 1957). The foliage afr@weeds is food for a variety of marsh birds, shore birds

and wildlife and provides shelter, shade and spawning sites f S Robb
range of fish species (Borman et al. 2001). Pondweeds inha
wide range of aquatic sites and spedier in their water
chemstry and substrate preferences and tolerance to turbidity
There are over 35 species of pondweeds in Minnesota and th
vary in leaf shapes and sizes.

Figure

Robbinsd (f éPotamogetprorabbingiEigude 8) : -

grows entirely submerged with flattengplasslike leaves that ;’ -
resemblee pal m branch. Robbins -A’L ccur s
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numerous lakes in northern Minnesota (Ownbey and Morle
1991). Itis often found at the deep edge of the vegetation ;
and can form dense colonies that cover the ltaiteom (Fora

of North America 1993}

White-stem pondwee(Potamogeton praelonguandlarge
leaf pondweedP. amplifoliug are broadeaf pondweeds and
are often called fAcabdistamgeo
pondweed (Figure 9) has only submerged leavetahyeleaf

pondweed (Figure 10) may form floating leaves in shelterec

Figure 9. Whitestem pondweed

sites. These two species are common in many clear water
Minnesota lakes but are often among the first species to
decline in degraded water. Whi&m pondweed is not
tolerant of tubidity and largdeaf pondweed may be
negatively impacted by increased lake development (Nicho
1999b).

Canada waterwed@lodea canadensjiss a rooted, perennial
submerged species that is widespread throughout Minneso
(Ownbey and Morley 1991) andaslapted to a variety of

Figure 10. Largdeaf pondweed
: -

conditions. It is tolerant of low light and prefers soft substra

{es

(Nichols 1999b). This species can owanter as an evergreer
plant and spreads primarily by fragments. The branching
stems of this plant (Figure 11) can fornick underwater plant
beds that are valuable habitat for a variety of fish and
invertebrates.

Large algae and mossesa@bccur in Minnesota lakes. They
resemble higher plants but do not form flowers or true leave
stems and roots. These plants growirely submerged, are

often found at the deep edge of the plant zone (Arber 1920

Figure 11. Canada waterweed

Photo by: Vic Ramey, U. of Florida

and may form thick
beds provide important habitat for fish spawning and nestin

MuskgrasgCharasp.; Figure 12) is a largégaethat is
common in many hardiater Minnesota lakes. It has a brittle|
texture and a characteri st
adapted to a variety of substrates and is often the first speg
to colonize open areas of lake bottom where it can act as a
sediment stabilizer.

Stonewort(Nitella sp.) is also a large algae, but lacks the
brittle texture and musky odor of muskgrass. Instead, it is

Acar pet SO

on rtme I dK

Figure 12. Bed of muskgrass

gl er s.

e bot't

odorless and soft to the touch. It has fine, bright green strands that resemble hair when pulled
from the waer (Figure 13). Stonewort is an important food source for waterfowl, especially

Long Lake
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ducks. It also provides habitat for invertebrate communitiey rigyre 13. Stonewort
which then serve as a food source for a variety of fish. o T St

Watermosss a submerged aquatic plant that doesoron ;
true roots, leaves or flowers. This plant may attach to rock
logs in flowing waterpr may float loose in still water.
Watermoss provides habitat for aquatic insects, larvae, ang
other microorganisms. Small fish species may also nest in
clumpsof watermoss.

Floating-leaf and emergent plants
Floatingleaf and emergent aquatic plants are anchiaréite lake bottom and their root systems
often form extensive networks that help consolidate and stabilize bottom substrate. Beds of
floating-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 beds are also areas of food,
cover and nesting material for waterfowl, marsh birds and
muskrat. Floatindeaf and emergent plants are most often
found in shallow water to depths of absix feetand may
extend landward onto mudflats and into adjacent wetlands

Figure 14. Watershield

Floatingleaf plants includevatershieldBrasenia schrebey;
white waterlily(Nymphaea odoraj)aandyellow waterlily
(Nuphar variegatpq These are perennial plants that can
reproduce by seed and by vegetative growth. Watershield
may produce winterbuds and waterlilies typically ewenter
by hardy rhizomes.

Watershield is most often found infswater lakes (Borman
et al. 2001) in northern Minnesota. It has relatively small,
floating oval leaves and small reddish flowers (Figure 14).
The leaves are green on top, while the underside of the leg
and stems are reddighurple. The leaves arstiems of
watershield have a slippery, gelatinous coating.

White and yellow waterlilies can be found in lakes in both
northern and southern Minnesota. White waterlily (Figure
has showy white flowers and round leaves with radiating
veins. Yellow watdily (Figure 16) has smaller yellow
flowers and oblong leaves with parallel veins. These spec
often ceoccur in mixed beds but yellow waterlily is general
restricted to depths less than seven feet and white waterlily
may occur to depths of ten fgétichols 1999b).

7

Figure 16. Yellow waterlily

@

Emergent aquatic plants have stems and/or leaves that ex
well above the water surface. Most emergent plants are
flowering plants, though their flowers may be reduced in si
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Emergent plants include perennial as well as annua
plants.

Narrowleaved emergent plants includelrush
(Schoenoplectuspp.;Figure 17)andspikerush
(Eleocharisspp; Figure 18). These aperennial
plants that occun lakes and wetlands throughout
Minnesota (Ownbey and Morley 1991). These plant
have narrow stems that are typically round in cross
section and lack showy leaves. Clusters of small
flowers form near the tips of long, narrow stalks. Md
of these plants occur as emergents, from shore to W
depths of about six feet and their stemy meend
several feet above the water surface. Some species
may also grow as submerged forms. Bulrush and
spikerush stands are particularly susceptible to
destruction by excess herbivory and direct removal
humans.

There are several types of brdadved emergent plants and thesg
often occur close to the shoreline. While these plants most ofte
occur as emergents, several species may grow as fléatingd
plants for all or part of their life cycle.

Arrowhead(Sagittariaspp.; Figure 19) are broddaf, perennial &
plants that may form emergent, floating and/or submerged leav(
Theymay be found submerged in several feet of water or growi
emergent along shore and in wetlands. These plants form smaj
but attractive white flowers that later develapo green seed
heads. Arrowhead seeds and tubers are valuable food for
waterfowl and marsh birds and leaves and tubers may be eaten by
muskrats (Newmaster et al. 1997).

Burreed(Sparganiunspp.; Figure 20) are perennial, emergent
plants with leaves tlhaesemble cattails but are shorter in height
with triangular leaves. Burreed grows in shallow water (less tha
feet) along shorelines and in wetlands throughout Minnesota.
Some bureed species form only floatingaves someare only
emergent osomecan form both types of leaves. The plants
produce fruits with nulike achenes that are eaten by ducks,
common snipe and rails; the steamsl theaves are a preferred
food of muskrats and deer (Newmaster et al. 1997).

Wild rice (Zizania palustriy is an emergent annual plant (Figure
21) that reproduces each year from seed set in the previous fall. Wild rice is most commonly
found in lakes of central and northern Minnesdfass County is one of five Minnesota counties
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with the highest concentratioff lkakes supporting natural wild rice
stands (MN DNR 2008b)Wild rice generally requires habitat with
some water flow, such as lakes with inlets and outlets. This plar
most often is found in water depths of 0.5 to three feet in soft
substrates (MN DNR@8b). Wild rice is one of the most importa
waterfowl foods in North America and is used by more than 17
species of wildlife |Iisted by
conservation needo (MN DNR 2¢(
associated with wild ricstands include habitat for fish and aquatid
invertebrates, shoreline protection and stabilization, and nutrient

uptake. This plant also has special cultural and spiritual significal §

to the Ojibwe people and wild rice harvest provides important

economidbenefits to local economies (MN DNR 2008b).

Figure 21. Wild rice

Unique aquatic plants

' 3 fNspec
vner

eco

Unigue aquatic plant species are of high conservation importance. These species are not listed as

rare but are important because:

e They are uncommon in the state or locally. These nayde species that are

proposed for rare listing.

e They are plant species with high coefficient of conservatism values (C values). These
and represent
likely to occur in a landscape reblaly unaltered from what is believed to be a pre
settl ement ¢ ondiBburdaghoetdl. RO)&Phaat Epecied vét® 9 a ,
assigned C values of 9 and 10 were included as unique species.

values range from O to 10

Bladderworts (tricularia spp.) are a group of submerge
plants that produce roots but do not firmly anchor to thg
lakebottom. Greater bladderwott(vulgaris)is found in
lakes and ponds throughout Minnesota, but several othg
species are much less common. Unique bladderwort
species includaumped bladderwofUtricularia gibba),
lesser bladderwo(t). minor) andflat-leaved bladderwort
(U. intermedid. These small, submerged plants are ofte
confused as algae because they have finelikaistems
and leavesBladderworts have specialized air bladders

Figure 22. Bladderwort in flower
among watershield

thatregulate their position in the water column. They act

as fAunder wattrearp sVoe nbuys cfaltyc
small insects in the bladders. Bladderworts produce sn
but showy flowers (Figure 22) that emerge above the w
surface. They prefer ddubstrates (Nichols 1999b) but
also float freely in the water column and may be found if E2¢
protected areas such as waterlily beds. They have bee
documented at scattered locations throughout northern
Minnesota (Ownbey and Morley 1991).

Photo by:/D.W. Taylor. Copyright 996.

Long Lake
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Water bulrusi{Stoenoplectus subterminglis a submerged,
perennial plant with fine, gradike leaves that may form matg
and float near the water surface (Figure 23). In mid to late
summer its leaf tips and flower stalk may emerge above thg
water surface. This spesience had a patchy distribution
throughout North America but may now be extirpated from
lllinois (Flora of North America 9934, and its conservation
status is listed as critically impaired in several other states
(NatureServe 2008). Itis infrequentlyuind in Wisconsin
(Nichols 1999b) and Minnesota (Ownbey and Morley 1991
lakes.

Figure 24. Leafless watermilfoll

Myriopyllum tenelliem

Leafless watermilfoi{Myriophyllum tenellumFigure 24) is a
low growing, submerged plant found in low alkalinity, low
conductivity waters (Nichols 1999bY.his plant predérs hard
substrates like sand and gravel (Nichols 1999b). Leafless
watermilfoil stems arise singly along buried rhizom#s.
leaves are very small scales or bumps on the stems. Flow
form if the tips rise above the watdreafless watermilfoil
provides habitat for panfish and shelter for small invertebra
The network of rhizomes it produces is a good sediment

stabilizer (Borman et al. 2001).

5 R AT e
Photo by: Emmit Judziewicz, U. of WI
Stevens Paint Herhariiim

Creeping spearwo(Ranunculus flammu)as mostly found in
the northern half of Minnesota (Flora of NtoAmerica
19934). It grows on hard substrates like sand and gravel
(Borman et al. 2001). In Cass County lakes it often grows
submerged plant but majysogrow as a short emergent on
mudflats. It has linear leaves that emerge in small clusters
from the arched runners or stolons. This plant is in the
buttercup family and if stranded on mudflats, it may form
characteristic yellow buttercup flowers (Figure 25).

Narrowleaved burree@Sparganium angustifoliunfrigure
26) is a floatingleaf plant tlat occurs in scattered lakes of

northeastern Minnesota. In Wisconsin it has been documented
along shores of low conductivity and low alkalinity lak@ichols

1999b). It may grovin water up to five feet deep (Nichols 1999h)
The grasdike leaves arearrow and rounded on the tip (Borman
et al. 2001). This plant produces flowers in early summer and

fruits in middle to late summer.

Threeway sedgéDulichium arundinaceurrFigure 27) is an

emergent, perennial plant that grows along soft bottom lakeshg
and in marshes. This plant does not produce a showy flower b
can be identified by its unique threenked leaf arrangement that

Long Lake

less
Photo by: Gary Fewless, U. of WIGreen

Bay, Coffrin Center for Biodiversity,
Herbarium © 2005

Figure 27. Threavay sedge

C

Center for Aauatic Plants. © 2003.
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resembles a threermed airplane propeller from above (Newmaster et al. 1997). -Wage
sedge is found along shoredamiver alkalinity lakes (Nichols 1999b) throughout central and
northern Minnesota (Ownbey and Morley 1991).

Rare plant species

Vaseyo0s (Patamdgetenevaseyis a Figure 2sondweddasey d
perennial plant found primarily in low alkalinity, low| s

conductivity waters (Nichols29b). It has fine ,
submersed leaves and small floating leaves (Figurq -
28). This is a species of Special Concern in
Mi nnesota because of it
pondweed is vulnerable to disturbance of its habita
including mechanical disturbae and certain types o| K.
herbicide.

state.

Threadlike naiad(Najas gracillimg is an annual,
submerged aquatic plant. This species is similar i
appearance to the more common plant, bushy
pondweed Najas flexilig, but has anore slender
stem and leaves (Figu29). Mature fruits are often
important for identification. It is listed as a species
Special Concern in Minnesota and has primarily beg
found in northern, low alkalinity lakes. This speciej
is intolerant of pollution and is now becoming rare
throughout its range (Gleason and Cronquist 1991)

Species richness

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

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

2008). In Minnesota, water chemistry strongly influences which plant speoies@ar in a

lake (Moyle 1945), and thus, indirectly influences lakewide species richness. The trophic status
of a lake further influences plant species richnasd eutrophic and hypertrophic habitats have

been associated with reduced species richi®psl@87). 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 anthropogenicugrophication (Stuckey 1971, Nicholson 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 levelsa#able at deeper depths. Substrate, wind fetch, and
other physical site characteristics also influence plant species richness within lakes.
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Methods

The aquatic plant communities of Long Lake were described and measured using several
techniqguesasfoud i n Mi nnesotads Sensiti WwaentLakeshore
nomenclature follows MNTaxa 2009.

Grid point -intercept survey

A grid pointintercept survey was conducted on Long Lake in late June 2007 (Perleberg 2008).

A GIS computer program was usidestablish aquatic plant survey points throughout the littoral
(i.e., vegetated) zone of the lake to a depth of 30 feet. Points were spaced 40 meters apart and
1,501 sites were sample&urveyors navigated to each site using a handheld Global Pwgjtion
System (GPS) unit. At each sample site, water depth was recorded and all vegetation within a
one meter squared sample area was sampled using a-tiealied garden rake. All aquatic

plant species present within the sample plot were recorded andrioggof occurrence was

calculated for each species. Any additional species found outside the sample plots were recorded
as present in the lake. Voucher specimens were collected for most species.

Emergent and floating-leaf bed delineation

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

true color aerial photos. Black and white aerial photos from 1999 were used to help distinguish
the true shoreline from mats of perennial vegetatiirld mappig focused on bulrusétand,

which were difficult to see on aerial photos. Bulrgtsmd were mapped in 2007 using

handheld GPS technologfurveys were conducted of the largssing to verify species
composition andf needed, moifly boundary lines.

Near-shore vegetation survey

Nearshore vegetation surveys were conducted at two plots. Plots were selected based on the
presence ohongamdish. Each plot measured 15 meters aldreggghoreline and 16 meters
lakeward, and 30 (1 meter squared) sikese sampled within each plot. Surveyors recorded
plant species present, water depth, substrate and presence of woody debris.

Searches for unique and rare species

Surveyors obtained known locations of state and federally listed rare plants withineoé m
Long 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 Files to determine if certairspbangs had
previously been documented in or near Long Lake.

Surveyors searched for unique plant species in 2007 during the lakewidenfaritegpt surveys
and neaishore plot surveysAny new sites of rare plant species were documented and entered
into the MN DNR Natural Heritage Information Systed.brief habitat description and a list of
all plant taxa found in the search area were recortidten necessary, plant specimens were
sent to the authority in the field for identificatigarification andannotation.Voucher

Long Lake Page 230f 73



specimens were collected to document county recordsenstalbther species, and were
submitted to The Herbarium of the University of Minnesota Beiseum of Natural History, St.
Paul, MN.

Results

Distribution of plants by water depth

Submerged plants were found to a water depth of 30 feet, the maximum depth sampled. This
vegetated zone includes about tthards of the lake and within this area, pércentof the

survey sites contained vegetation. Plant occurrence was gieatepths from shore to 15 feet,
where 96oercentof the sites were vegetated. In water depths of 26 to 30 feet, opbr@éniof

the sites contained plants.

Emergent plants occurred in water depths of five feet and less, and fllestindants wes

restricted to water depths less than 10 feet. Rooted submerged plants were primarily restricted to
depths of 15 feet and less. Submerged algae and moss were the most common plant types found
beyond the 20 feet depth.

Distribution of plants in main basin versus bays

Aquatic plants occurred around the entire lake perimeter, but were most abundant in shallow
areas such as bays and narrows (Figure B8yetation beds were smaller along the southeast
and northeast shores, where water depths increaagalysirom shoe. Emergent and floating
leaf plants were abundant in most bays.

Figure 30. Aquatic plant distribution in Long Lake, 2007.
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Aquatic plant species observed

A total of 45 aquatic plant taxa were recorded in Long Lake. These included 29 submerged taxa
(Table 1), five floatingeaved and 11 emengetaxa (Table 2). An additional 22 shoreline plants
were recorded in Long Lake (Appendix 1).

Table 1. Submerged aquatic plants recorded in Long Lake, 2007.

Description Common Name Scientific Name F:\T‘l“fsngi’a
Grassleaf | Rob bi ns & p o| Potamogeton robbinsii 36

plants | Flatstem pondweed Potamogeton zosteriformis 5

Water stargrass Zosterella dubia 1

Wild celery Vallisneria americana <1

Bushyleaf | Canada waterweed Elodea canadensis 29

plants | Bushy pondweed Najas flexilis 1

o Broadleaf | White-stem pondweed | Potamogeton praelongus 16
z plants | |argeleaf pondweed Potamogeton amplifolius 15
':( Variable pondweed Potamogeton gramines 6
9 lllinois pondweed Potamogeton illinoensis <1
i g Narrow | Small pondweed Potamogeton pusillus 3
g S | leafplants| Fr i e s 8 p o n d|Potamogeton friesii <1
. 3 Vaseyo6s pon|Potamogeton vaseyi <1
% ‘g Snailseed pondweed Potamogeton spirillus Preserft
= 14 Dissected | Coontail Ceratophyllum demersum 9
o leaf plants | white water buttercup | Ranunculus aquatilis 1
D) Humped bladderwort Utricularia gibba 2
ﬁ Flat-leaved bladderwort | Utricularia intermedia 1
= Lesser bladderwort Utricularia minor 1
(1/3) Greaer bladderwort Utricularia vulgaris 1
Needle | Needlerush Eleocharis acicularis 1

leaf plants| Quillwort Isoetessp. 1

Leafless watermilfoil Myriophyllum tenellum 1

Creeping spearwort Ranunculus flammula 1

Water bulrush Schoenoplectus st@yminalis 1

Duckweed | Star duckweed Lemna trisulca <1

Algae and mosseg Stonewort Nitella sp. 13
Muskgrass Charasp. 10

Watermoss Not identified to genus 11

*Frequency values represent the percent of the plantintémtept sample statisrthat contained a plant taxon.
PPresent = present in lake but not found at pisitercept sample stations.

Nomenclature follows MNTaxa 2009.
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Table 2. Floatindeaved and emergent aquatic plants recorded in Long Lake, 2007.

Description Common Name Scientific Name Fﬁi“fsngf
Watershield Brasenia schreberi 5
Yellow waterlily Nuphar variegata 3
FLOATING -LEAF Whitg waterlily Nymphaea odorata 3
Floatingleaf pondweed | Potamogeton natans 1
Narrowleaved burreed | Sparganium angustifioim <1
Spikerush Eleocharissp. 1
Narrow -leaf Horsetail Equisetunfluviatilis <1
EMERGENTS Juncus Juncussp. Preserft
Hardstem bulrush Schoenoplectus acutus <1
Threeway sedge Dulichium arundinaceum <1
Giant cane Phragmites australis Preserft
Broadleaf arrowhead Sagittaria latifolia 2
Leafy EMERGENTS Giant burreed Sparganium eurycarpum Preserft
Narrowleaf cattail Typhasp. Preserft
Broadleaf cattalil Typha latifolia <1
Wild rice Zizania palustris <1

*Frequency valueepresent the percent of the peimiercept sample stations that contained a plant taxon.
PPresent = present in lake but not found at pisitercept sample stations.

Nomenclature follows MNTaxa 2009.

Submerged plants

Submerged plants occurred in @g@centof Long Lake sample sites. The plant community
included leafy plants that are anchored to the lake bottom by roots as well as large algae and
aguatic mosghat may resemble leafy plants but are weakly anchored to the lake bottom or drift
freely withthe currents.

Ten different submerged pondweeBetamogetos pp. ) occurred in Long L:
pondweed was the most abundamd was found in 3percentof all sample sites (Table 1). It

was the dominant taxa in depths of 15 feet and less. ‘Ateite pondweed and lar¢gaf

pondweed occurred in 16 and gércentof the sites, respectively (Table 1). These pondweeds

were found around the entire perimeter of Long Lake (Figure 31a), ofteccoored at sites,

and were most frequent in depths offéét and less.

Canada waterweed was the othmeportant rooted plant found. dtcurred in 29ercentof all
sample sites (Table 1Canada waterweeatcurred to a depth of 22 feet but was most common
in the six to 15 feet depth zone where it occumedP percentof the sites (Figure 31b).

The other common plant taxa in Long Lake were large algae and mosses. Stonewort, muskgrass

and watermoss occurred in 13, 10, angbéfcenif the sites, respectively (Table 1). These
plants occurred throughotlte lake (Figure 31d) in varying depths. Mskgrass was common

Long Lake Page 26 of 73



in depth less than six feet, stonewort was the dominant taxa in the 16 to 25 feet depth, and
watermoss was the most common taxa in the 26 to 29 feet depth.

Figure 31. Distribution of common aquatic plants in Long Lake, 2007.

b) Canada waterweed
(Elodea canadensis)

a) Robbins pondweed
(Potamogeton robbinsii)
White-stem pondweed
(P, praelongus)
Large-leaf pondweed
(P amplifolius)

c) Large algae
Muskgrass (Chara sp.)
Stonewort (Nitella sp.)
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Floating-leaf and emergent plants

About 34 acres of floatintpaf plant beds were mapped (Figure 32) and the most common

species were watershield, white waterlily, and yellow waterlily. Because surveyors avoided
motoring into floatingleaf plant beds, the frequency values obtainedhiesd taxa (Table 2)

were lower than the actual occurrence. Frequency values for fldasihtaxa represent the
occurrence of these taxa only within the sites that were surveyed. Waterlily beds often contained
scattered bulrush plants as well as subedants and were usually associated with muck
sediments (Figure 33, 34).

Surveyors delineated approximately three acres of emergent plants (Figure 32). Bulrush and
spikerush were the most common emergent plants. Bulrush plants occurred to a maxpthum de

of seven feet and the largest stands occurred on the sandy shoals in the north basin. Large stands
of spikerush were not present, but scattered patches were located around the shoreline.

Other emergent plants occurred at scattered locations afeeifeke andncluded wild rice,
arrowhead, and burreedlany of these emergent plants occupied the transitional zone between
upland and lake, and several taxa extended into the water up to a depth of six feet.

Figure 32. Distribution of emergent and floatilegf plant beds in Long
Lake, 2007.

I Bulrush beds
Scattered bulrush
Spikerush beds
Scattered spikerush

B Waterlily beds

Scattered waterlilies
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Figure 33. Yellow waterlily bed in Long Lake Figure 34. Bulrush and waterlilies in Long Lake

Unique plants

In addition to tle commonly occurring plants in Long Lake, eight unique plant species were
documentedt 85 locations during the surveys (Figure 3B)ese species are not listed as rare in
Minnesota but their distribution is limited in the state. Their presence iatndiof relativéy
undisturbed native plant communitiesLong Lake. Unique plants found in Long Lake were
humped bladerwort, lesser bladderwort, fllgaved bladderwortyater bulrush, leafless
watermilfoil, creeping spearwort, narrdeaved burreedind threeway sedge

Threeway sedge and all species of bladderworts were found in the protected bays and
undisturbed areas of Long Lake. Leafless watermilfoil and creeping spearwort were located on
the sandy shorelines throughout Long Lake. Wateubhland narrovleaved burreed were

located in the shallow, muck bottom protected bays where waterlilies and wild rice were present.

Rare plants

Vaseyods pondweed occurred within shallow wate
found on soft ediments and often enccurred with a diversity of submerged and floafieaved

plants. This plant may be present in other locations of Long Lake, but it can be difficult to

locate, particularly if floating leaves are not present.

Threadlike naiad wasot found in Long Lake but has been documented in a nearby lake. This
species can be negatively impacted by activities in the watershed that lead to increased turbidity
in lakes.

Species richness

The number of plant taxa found in each one squarerrsample site ranged from zero to nine
(Figure 36). Sites near shore, in shallow water, contained the greatest number of plant taxa and
in water depths greater than 15 feet, most sites contained one or no taxa.
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Figure 35. Unique aquatic plants in Long Lake, 2007.

® Unique Plants

Figure 36. Aquatic plant richness (number of taxa per sampling statior]
Long Lake, 2007.
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Near-shore Substrates

Objectives

1. Describe and map the nestrore substrates of Long Lake

Introduction

Substrate type can have an effect on species
makeup and richness. Some fish, such as the
pugnose shiner, least darter, and longear sunfis
prefa small diameter substrates that range from
soft to hard, such as silt, muck, and grav@ther
species, such as walleye, prefer hard bottom
substrates with a larger diameter, sashgravel
and rubble A diverse substrate will also allow
plants with diferent habitat requirements to exis
within a system. For example, bulrush may ocg
on sand or gravel whereas yellow waterlily
prefers soft substrates (Nichols 1999b).

Figure 37. Sand shoreline on Long Lake

Methods

Nearshoresubstrate in Long Lake was evaluated &dtal of 456 samplingtations set up in the
pointinterceptaquatic plansurveysand neaishore fish surveys. Plant sample stations were 40
meters apart and occurred in a grid from shore to a depth of 30 feet. To increase sample
coverage at neahore sites not covered the grid sampling, substrate was also evaluated at
nearshore vegetation sample stations and-seare fish sample stationkish sample stations

were located every 400 meters around the perimeter of the lakeshore and substrate was evaluated
at 43 of thee stations.

Surveyors evaluated substratetapping a pole into the lake bottom; soft substrate could usually
be brought to the surface on the pole or sampling rake for evaluéitihis method was not
feasible, substrate was evaluated by visua¢odagion of the lake bottomStandard 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 Gravel Diameter 18 to 3 inches
Sand Diameter less than 1/8 inch
Silt Fine material with little grittiness
Soft Bottom Marl Calcareous material
Muck Decomposed organic material
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Results

Shallow water substrates of Long Lake included sand, gravel, rubble, haiikd@nd muck

(Figure 38). Sand was the most common substrate type in water depths from shore to three feet,
where it was found in 4percentof the sitegFigure 37) Silt was most common in water depths

of four to seven feet, where it was found ing&tcentof the sites. Muck substrates were found
mainly in protected bays, whereas gravel, rubble, and boulder substrates were scattered around
the shoreline near islands and along points.

Figure 38. Distribution of substrates around Long Lake, 2007.

Silt
Muck
Boulder
Rubble
Gravel
Sand
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Bird Surveys

Objectives

Record presence of dird species detected during point count surveys
Record presence of marsh birds detected withptajlback surveys
Document all norsurvey observations of birds

Develop distribution maps for species of greatest conservation need

PwpnPE

Introduction

Bird Species of Greatest Conservation Need

There are 97 bird species of greatest conservation need (SGCN) in Minrigsetses of

greatest conservationnead e documented in Minnesotads Stat
Tomorrowbs Habitat f oThirtéehd thade spetiesavaredideRtiiedat ( 2 0 0
Long Lake.

Bald eaglegHaliaeetus leucocephaluBigure 39) are an
increasingly common sight in Minnesota. Once listed as a
endangered species, bald eagle numbersredoeinded due
to effective environmeal protection laws and conservation
efforts. Adult bald eagles are easily identified by the white
head and tail, although th
are 4 or 5 years old. Prior to that, eagles are generally dar
brown with white feathers sd¢ated along the wings, head,
tail and back. With a wingspan of up#deet, 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, thass still
face threats from environmental contaminants and
destruction of habitat. Bald dag are listed as a species of
Special @ncern in the state of Minnesota.

Figure39. Bald eagle

Photo by: Carrol Henderson

Black-billed cuckoogCoccyzus erythropthalmus . .
Figure 40) are one of two cuckoo sgciegularly Figure 40. Blackbilled cuckoo
found in Minnesota. These slender, leaded birds >

summer and breed in Minnesota and the-eastral
United States before heading south to spend the winte
in South America. Blackilled cuckoos have a brown
back and white underside, antiy be distinguished by
a curved black bill and red ring around the eye. They
inhabit deciduous forests and thickets, and are ofter]
found near water. The bladdlled cuckoo is listed as
a species of Regional Concern on the Partners in Flig
watchlist. Photo source: U.S. Fish and Wildlife Service
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Common loongGavia immer Figure 41) are
one of Minnesotads
They are found from northeastern to central

Minnesota, and numbers are higher here thanl|i

any other state except Alaskdhese large
diving birds possess red eyawla large, dark
pointed bill that is welldapted for 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 are gray above and
white béow. Loon populations are closely

mqg ¢

Figure 41. Common loon

.

Photo by: Carrol Henderson

monitored in Minnesota; however, these birds
still face threats, particularly in the form of
humandisturbance and lead poisoning.

Common nighthawk&Chordeiles minarFigure
42) are most often seen in the air, extiig 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 dramatic display
during whichthe male dives straight toward the
ground before quickly turning upward; air
rushing through the wings makes a deep
booming sound. Originally found in open, rurg
areas, the nighthawk has adapted to urban

Figure 42. Commonighthawk

Photo by: Carrol Henderson

settings and will even nest on gravel rooftops.

Despite their adaptability, nighthawks have declined
in some areas. Predation and a decreased insect food
base due to the use of pesticides may be factors in this

decline.

Eastern woogeweegContopus virensFigure
43) are mediunsized, nondescrigiirds common
in Eastern forests. They are graydive above,

with a paler throat and belly and whitish wingbars

They foragehroughouthe canopy, often flying
out from their perch to catch insects before
returning to the same perch. Populations of
eastern woogbewees are declining throughout

much of their range. One possible cause of the

decline is the increase in whitailed deer, who
browseanddecrease thimwer-canopyforaging
area available to the pewee.

Long Lake

Figure 43. Eastern woegewee
Photo b 5

lowy

Photo by: J.A. Spendelow

rds.
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Goldenwinged warblergVermivora
chrysoptera Figure 44) are small, active,
insectivorous warblers. They possess a
distinctive yellow crown and yellow patch on
the wings. A black mask and throat contrast
with the gray and white plumage on the back
and breast. They often inhabit foresges,
such as those along marshes, bogs, and fields
and are also common @bandoned farms and
alder shrub swamps. Regional declines of the
goldenwinged warbler are considerable.
Humancaused disturbance and hybridization
with increasing numbers of blweinged

Figure 44. Goldemwinged warbler

Photo by: Carrol Henderson

warblers are correlated with the declines.

Least flycatcher$Empidonax minimyd-igure
45) are the smallest flycatchers found in
Minnesota. Like many other flycatchers, they are
olive to gray in color with two white wingbars
and whitish underp¢s. They have a small bill
and a prominent white eye ring. The best way 1o
distinguish least flycatchers from other
fl ycatchers i s-btetke o0c alTl
birds are often found along water edges in mature,
open woods. Least flycatchers amgnmon
throughout most of their range where habitat is
suitable. However, they are sensitive to human
disturbance and require large areas of forest to

Fi

gure 45. Least flycatcher

~

hes& harsh Ache

Photo bv: J.A. Spendelow

survive.

Ovenbirds(Seiurus aurocapillusFigure 46) are

rarely seen birds of the forest. Howevegittoud
Aiteacher, teacher, teayq(
during the summer months. They dwell on the
ground, and build a covered nest that resembles a
Dutch oven. Ovenbirds are olAmown with a

boldly streaked breast. Two black stripes border g
orange crown. They have a thin bill and a white ey
ring. They breed in mature deciduous and mixed
forests, especially those with minimal undergrawth
and often feed by picking insects off the forest floo,
Ovenbird numbers appear to be stable, but tits bi
are vulnerable to forest fragmentation and parasiti
by browrrtheaded cowbirddolothrus ate}.

Figure 46. Ovenbird

Long Lake
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Photo source: U.S. Fish and Wildlife Service
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