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Executive Summary

Aquatic plant surveys documented 33 native aquatic planie&i@amboat Lake. These
includednine emergent, three floatingaf and21 submerged and frdloating taxa. Twenty

four shoeline emergent plants were also documentabmerged plants occurred to a depth of
19 feet but were most common in the shore to ten feet depth zone, wheot B&%ample sites
contained vegetation. Common submerged plants inclnisttgrassbladderwort, and several
pondweed speciedNinety acres oémergenbulrushand twentyone acre®sf wild rice were
mapped in Steamboat Lakn addition, meunique sibmerged aquatic plamtas documented
during the surveys.

Sixty-four bird species were documented during the Steamboat Lake bird surveys. The most
commonly detected species on Steamboat Lake was #eyeedvireo, which was found at 85%
of the survey sttions. The veery was the most commonly detected species of greatest
conservation need. It was found at-hied of the survey stations, and was widespread along
the shoreline of Steamboat Lake.

Surveyors identified ten fish species not previously dwmnted in Steamboat Lake, bringing the

total observed historical fish community to 35 species. The newly recorded species in Steamboat
Lake were blackchin shiner, blacknose shiner, central mudminnow, common shiner, golden
shiner, mimic shiner, mottled dpin, pugnose shiner, spotfin shiner, and spottail shimairty

fish species were documented during the 2008 nongame fish surveys. Bluegills and yellow

perch were recorded at the most survey stations and in the greatest numbers. One species of
greatesconservation need, the pugnose shiner, was also detected during the SNoveyak

or green frogs were observed.

An ecological model based on major conservation principles was used to assess lakeshore
sensitivity. The benefit of this approach isttbateria come from the scientased 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 evidene 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. A sensitivity index was calculated for each shoreland segmentrbingitihre

scores of the 15 atiiutes. Lakeshore segmemisre then clustered by sensitivity index values
using established geospatial algorithridensitive lakeshorareas were buffered and important
ecological connections or linkages mapped. The ifiestibn of sensitive lakeshoereasy

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 thathe model results are 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 ecologicamodel dentifiedthreeprimarysensitive lakeshore aietm be considered for

potential resource protection districting by Cass Couifitye two inlets and outlet of Steamboat
Lake were identified as ecological connectioibe County may use this objective estie

based information in making decisions about districting and reclassification of lakeshore areas.
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The most probable highly sensitive lakeshore ssaed the recommended resource protection
districts are
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Introduction

Mi nnes ot aong of ltsamost \sluable resources. The 12,000 lakes in the state provide
various industrial, commercial, and recreational opportunities. They are also home to humerous
fish, wildlife, and plant species. In particular, naturally vegetated shorelinadguaitical

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

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. Incresg development pressure along lakeshores may have negative impacts on

thesespecissand Mi nnesotads | akeshores are being de
mind, the Minnesota Department of Natural Resources developed a protocol for identifying
Afsnsitiveo areas of | akeshore. Sensitive | ak:¢

shorelands, shorelines and the r&laore areas, defined by natural and biological features, that
provide unique or critical ecological habitat. Sensitive lakesshalso include:

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

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

Nutrient susceptible areas;

Areas with high species rinbss;

Significant fish and wildlife habitat;

Critical habitat for species of greatest conservation need; and

Areas that provide habitat connectivity

N =

Nookow

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

The sensitive shorelands protocol corssadtthree componentd he first component 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
vegetaion communities as well as describe unique plant areas. Target animal species include
species of greatest conservation need as well as proxy species that represent animals with similar
life history characteristics. This first component also involvesdnepilation ofexistingdata

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

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

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

focal species, areas of high biodiversity, and critical and vulnerable habitats are important
elements in the ecological modeded to identify sensitive lakeshore areBecause the model is
based on scientific data, it provides objective, repeatable results and can be used as the basis for
regulatory action.
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The final component of identifying sensitive lakeshore areas isliteed advice to local
governments and other groups who could use the information to maintain high quality
environmental conditions and to protect habitat for species in greatest conservation need.

This report summarizes the results of the field sureegsdata analysis and describes the

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

Steamboakake (DOW
11-0504-00) islocated
on the border o€ass
and Hubbard Counties
north-central Minnesota [\
(Figure 1). The lake
occurs in the Steamboat Lake
northwesterncornerof
the Leech Lak&iver
Watershed.It receives
flow from inlets on the
west and north sides of Walker
the lake(Figure 2)

The Seamboat River [
flows east through Park Rapids
Steamboat Lake and
eventually empties into L
Steamboat Bay of
Leech Lake.

Figure 1. Location of Steamboat Lake in Cass and Hubbard
Counties, Minnesota.

Pine|River

The eastern portion of
Steamboat Lake ligs
Cass Countywithin the
boundaries of the Leech
Lake Nation Indian
Reservatiorand the
Chippewa Natioal
Forest Much of the
shoreline is privately
owned, and is
developed with
residential homes and a private youth camp.

Steamboalakehas asurface area df,755acres andglightly over eighimiles of shoreline.The
single, elongated basin has an a@asst orientation.Steamboakake has a maximum depth of
93feetand about 3% of the basin is less than 15 feet in defftigure 3).

Steamboat Lake is described by the Minnesota DNR as a Class 22 lake. Lakes in this class are
generally large, deep, cleand irregularly shaped/N DNR 200®). Yellow perch are

abundant in Steamboat Lake; the lake is also managed for walleye. Steamboat Lake is a
mesotrophic lake, with moderate levels of nutrient enrichment (MPCA 2008). Average Secchi
depth transparendyvhich measures light penetration into the water column) between 2004 and
2007 was approximately 12 feet (MPCA 2008), indicating relatively high water clarity.
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Figure 2. Features of Steamboat Lake.

K’\

Hubbard County

Cass County

Public Access

Steamboat River
(Outlet)

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

Survey and data col | eeositivedhakesho® ldéntficadoth Mdiuah ne s ot 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, informatinal databases, aerial photographs, 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 speciegme

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

1. Map wetlands within theextended statdefined shoreland ardaithin 1320 feet of
shoreline)of Steamboalake

Introduction

Wetlands are important habitat types that provide a variety of services to the environment, to
plants and animals, and to humans. Wekhaegetation 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
bufferingthe wave action and by holding soil in place. Wetlands can store water during heavy
rainfalls, effectively implementing flood control. This water may be released at other times

during the year to recharge the groundwater. Wetlands also provide vélabibés for many

wildlife species. Birds use wetlands for feeding, breeding, and nesting areas as well as migratory
stopover areas. Fish may utilize wetlands for spawning or for shelter. Numerous plants will

grow only in the specific conditions providley 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 sol is covered with water all year, or at least during the growing season. This prolonged
presence of water is the major factor in determining the nature of soil development and the plants
and animals that inhabit the area. The more technical definittudies three criteria:
1. Hydrologyi the substrate is saturated with water or covered by shallow water at some
time during the growing season of each year
2. Hydrophytes at least periodically, the land supports predominantly hydrophytes (plants
adaptedo life in flooded or saturated soils)

3. Hydric soilsi the substrate is predominantly undrained hydric soil (flooded or saturated
soils) @dapted from Cowardin et al. 1979)

Methods

Wetland data were obtained frahre National Wetlands Inventory (NWI) of the URSsh and

Wildlife Service (USFWS). The NWI project was conducted between 1991 and 1994 using
aerial photography from 19791988. Wetland polygons obtained from the NWI were mapped

in a GIS (Geographic Information Systems) computer program. Onlynasttacurring within
theextendedstatedefined shoreland area (i.e., within 1320 feet of the shoreline) were considered
in this project. Wetlands classified as lacustrine or occurring lakeward $teéamboatake

ordinary high water mark were excludiedm this analysis.

Results
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Approximately 360 acres, or 250f the Steamboat Lake shoreland (area within 1320 feet of the
shoreline), are described as wetlands by NWI. The largestaesssociated with the inlets

and outlets and atecated along th easternwesterrandnorthwestern shorelines (Figure 4).
Some of these larger wetland compleaesgreater than 70 acres in size, while many of the
smaller, scattered patches rangeize from one to ten acreState Highway 371 bisects the
wetland omplex along the eastern shore.

The dominant wetland types include emergent (Cowardin et al. 19%&8reh (MN DNR 2003)
systemspalustrine scrudshrub (Cowardin et al. 1979) or wetland shrubland (MN DNR 2003)
systemsand forested wetlands (Cowardire€t1979, MN DNR 2003) The emergent wetlands

are characterized by herbaceous, emergent wetland vegetation, whereas the palustrine scrub
shrub systems are dominated by deciduous or evergreen shrubs. The forested wetlands included
both deciduous and exgreen treesThewater regime varieamong the wetland types, and
includesseasonally flooded, semipermanently flooded, and temporarily flooded soils.

Figure 4. Wetlands within 1320 feet of Steamboat Lake shoreline.

@ \\Vetlands ' v !
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Hydric Soils

Objectives

1. Map hydric soilswithin theextended statdefined shoreland ardeithin 1320 feet of
shoreline)of Steamboakake

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; hydc soils are characterized by anaerobic conditions during the growing season.
These conditions often result in the accumulation of a thick layer of organic matter, and the
reduction of iron or other elements.

Hydric soils are onenmkenthé GHhaguooeriscstensgo
(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 daRolygons delineating hydric g®were mapped in a

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

Results

Hydric soils are present in varying amounts along much of the steodlSteamboat Lake

(Figure 5. Approximately480 total acres of hydric soils are located within the shoreland (area
within 1320 feet of the shoreline). Soil types include muck, mucky peat, and loamy sand. The
organic matter content of these soils ranges from low to very high, andhtlbssoilsare very
poorly drained.
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Figure 5. Hydric soils withini320 feet of Steamboat Lake shoreline.

@D Hydric Soils
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Plant Surveys

Objectives

1. Record presence and abundance of all aquatic plant taxa
2. Describe distribution of vegetation in Steamboat Lake

a. Estimate maximum depth of plant colonization

b. Estimate andnap the neashore occurrence of vegetation
3. Delineate and describe floatihgaf and emergent plant beds
4. Map distribution and describe habitat of unique plant species
5. Calculate and map aquatic plant taxa richness

Summary

Aquatic plants occurred arouncetentire perimeter of Steamboat Lake. A total of 33 native
aguatic plant taxa werecorded in Steamboat Lake. These includied emergentthree
floating-leafand21 submerged and frdloating taxa. Twenty-four shoeline emergent plants
were also daegmented

Within the shore to five feet depth zone%@df the sample sites contained at least one emergent
or floatingleaf plant. Floatingeaf plantancludedwhite waterlily Nymphaea odorajayellow
waterlily (Nuphar variegaty and floatingleaf ppndweed Potamogeton natajsAbout one acre

of waterlily beds or mixed beds of waterlilies and emergents were mapgéuk largest beds
were located along the southeast shore. Ninety acres e$tesmdbulrush§choenoplectus

acutug were mapped anolirushwas the most abundant emergent plant taxa in Steamboat
Lake. Twenty-one acresf wild rice (Zizania palustri} were mappedhis species was located
primarily at the west end of the lake where there is inflow from Steamboat RAi&t.rice beds
were often mixed with floatingeaf and other emergent plants.

Submerged plants occurred to a depth of 19 feet but were most common in the shore to ten feet
depth zone, where 960f the sample sites contained vegetation. Common submerged plants
includedmuskgrass@harasp.), greater bladderwott/{ricularia vulgaris), flat-stem pondweed
(Potamogeton zosteriformjscoontail Ceratophyllum demersymand northern watermilfoil
(Myriophyllum sibiricun.

Oneunique submerged aquatic plamta r e 6(dipptria vulgari9, was documented during the
surveys.

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 waveg.activit

Deep or windswept areas may lack in aquatic plant growth, whereas sheltered shallow areas
may support an abundant and diverse native aquatic plant community that, provides

critical fish and wildlife habitat and other lake benefits.
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The anmal abundance, distribution and composition of aquatic plant 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 anaéitbe lake.

Non-native aquatic plant species have not been documented in Steamboat 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 Potamogeton crispismay 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 tharmful effects of these exotics.

Humans can impact aquatic plant communities directly by destroying vegetation with herbicide
or by mechanical means. Motorboat activity in vegetated areas can be particularly harmful for
species such as bulrush and wilte. 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.

Floating-leaf and emergent plants

Emergent and floatinfgaf aquatic plants are anchored in the 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 mrfthe shoreline from wave action, offer shelter for
insects and young fish, and provide shade for fish and frogs. Thesaldm@soviddood,

cover and nesting material for waterfowl, marsh birds and muskrat. Flbasihgnd emergent
plants are mosiften found in shallow water to depths of about six feet and may extend lake
ward onto mudflats and into adjacent wetlands.

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

Hard stem bulrust{Schoenoplectuacutug is an
emergent, perennial plant that occurs in lakes anq Figure 6. Bulrusibed in Steamboat Lake
wetlands throughout Minnesota (Ownleayd
Morley 1991). Bulrush stems are round in cross
sectionand lack showy leaves (Figurg 6Clusters
of small flowers form near the tips of long, narrovw] e
stalks. This emergent may occur from shore to
water depths of about six feet and its stems may
extend several feet above the water surface.
Bulrush stands are particularly susceptible to
destruction by excess herbivory and direct removal
by humans.

Wild rice (Zizania palustrisFigure 7 is an emergent annual plant that reproduces each year
from seedset in the previous fall. Wild rice is most commonly found in lakes of central and
northern Minnesota. Cass County is one of five Minnesota counties with the highest
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concentration of lakes supporting natural wild| Figure 7. Wild rice bed in Steamboat Lake

rice stands (MN DNR 2008b). Wild rice
generally requires habitat with some water
flow, such as lakes with inlets and outlets. TH
plant most often is found in water depths of O
to three feet in soft substrates (MN DNR
2008b). Wild rice is one of the most importan
waterfowl! foods in NorttAmerica and is used
by more than 17 species of wildlife listed by tf
Minnesota Department of Natural Resources

Afspecies of greatest conservation needo

DNR 2008b). Other ecological benefits | gigyre 8. Mixed bed of wild rice and yellow
associated with wild rice stands include habitg waterilies in Steamboat Lake

for fish and aquatic invertebrates, shoreline e
protection and stabilization, and nutrient uptak =

This plant also has special cultural and spiritus
significance to the Ojibwe people and wild rice
harvest provides important economic benefits
local economies (MNDNR 2008Db).

Floatingleaf plants are anchored to the lake

N S g e i

s T

bottom by rhizomes and their main leaves float

on the water surface. These plants inciwtige waterlily(Nymphaea odorajaandyellow

waterlily (Nuphar variegata These plants often @mccurin mixed beds with submergeddior

emergent plants (Figure.8

Submerged plants

( MN

Submerged plants have leaves that grow below the water surface but some species also have the
ability to form floating and/or emergent leaves, particularly in shallow,esleeltsites.
Submerged plants may be firmly attached to the lake bottom by roots or rhizomes, or they may

drift freely with the water current. This group includes flowering plants that may produce

flowers above or below the water surface, as well asfiogvering plants such as large algae and

MOSSes.

MuskgrasgCharasp.; Figure Yis a large algae that is
common in many hard water Minnesota lakes. This
plant resembles higher plants but does not form flowe
or true leaves, stems and roots. Muskggaswa/s
entirely submerged, is often found at the deep edge ¢
the plant zone (Arber 1920), and may form thick
ficarpetso on the | ake boag
important habitat for fish spawning and nesting.
Muskgrass has a brittle texture and a charestier
Amuskyo odor . 't i s ad§g

and is often the first species to colonize open areas @

Figure 9. Bed of muskgrass

lake bottom where it can act as a sediment stabilizer.

Steamboat Lake

Pagel7 of 68

of



Greater bladderwor{Utricularia vulgaris; Figure 10 is
an entirely submergealant except during bloom when
its small, showy yellow flowesrexterd above the water
surface This plant is weakly rooted to the substrate g
may drift freely through the water column. It
reproduces by fragments and winter buds that can flg
to new aeas of the lake. Greater bladderwort is an
insectivorous plant and
invertebrates. Greater bladderwort prefers soft
substrates like muck and silt (Nichols 1999b). Greate

Figure 10. Flowers of greater bladderwo

bladderwort is one of the most common species
throughout Minnesota (Ownbey and Morley 1991).

Flatstem pondwee(Potamogeton zosteriformibigure 1} is
a perennial plant that is anchored to the lake bottom by
underground rhizomes. It is named for its flattened, gitass

leaves. Depending on waigarity and depth, these plants may .

reach the water surface and produce flowers that exte

the water. These pondweeds are anchored takleeblottom by

rhizomes and ovarinter by winter buds.

Coontail(Ceratophyllum demersurfigure 12 is the nost

common submerged flowering plant in Minnesota lake

grows entirely submerged and is adapted to a broad range of

lake conditions, including turbid water. Coaihis a

nd aboV " '

S. It

Abl

perennial and can owginter as a green plant under thg
ice before beginningew growth early in spring.
Because it is only loosely rooted to the lake bottom it
may drift between depth zones (Borman et al. 2001).
Coontail provides important cover for young fish,

including bluegills, perch, largemouth bass and north
pike. It al® supports aquatic insects beneficial to bot| =

fish and waterfowl.

Figure 12. Coontalil
"~..'> 22 -

Northern watermilfoilMyriophyllum sibiricum Figure 13

is a rooted, perennial submerged plant with finely dissec

leaves. It may reach the water surface, particularly in

depths lesthan ten feet and its flower stalk extends abov
the water surface. It spreads primarily by stem fragsent

and ovewinters by hardy rootstalks and winter buds.

Northern watermilfoil is not tolerant of turbidity and growg

best in clear water lakes. Tative plant provides fish

shelter and insect habitat and the extensive root systems

help stabilize neashore substrates.

Steamboat Lake
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PondweedsRotamogetorspp. andStuckeniaspp.) are one of the largest groups of submerged

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

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

| eaves ane hfaogprend ofi cfilgpawer s t hat emerge above th
species overwinteas hardy rhizomes while other species produce tubers, specialized winter

buds, or remain fievergreeno under the 1ice. S
source of waterfowl food (Fassett 1957). The foliage of pondweeds is food for a vhriety o

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

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

species vary in their water chemistry and substrate preferentésl@mance to turbidity. There

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

Broadleaf pondweeds includehite-stem pondweed
(Potamogeton praelonguBigure 14, largeleaf pondweedK.
amplifoliug, lllinois pondweedR. illinoensig, and variable
pondweedR. gramineus These plants adten called
Afcabbageod pl ant s -e3f poadwgetsanay
form floating leaves in sheltered sites while other species h
only submerged leaves. Specieg Whitestem and largéeaf
pondweedare common in many clear water Minnesota lakes
but are often among the first species to decline in degraded
water. Whitestem pondweed is not tolerant of turbidity
(Nichols 1999b) and may be negatively impacted byeiased
lake development.

ed

Figure 14. Whitestem ondvygz

Unigue aquatic plants
Unique aquatic plant species are of high conservation importance. These species may include:
¢ Plant species that are not listed as rare but are uncommon in the state or locally.
These may include speciestlase proposed for rare listing.

e Plants species with high coefficient of conservatism values (C values). These values
range from O to 10 and represent the fnest
occur in a landscape relatively unaltered from vibéelieved to be a preettlement
conditiono @Edidaghs etkls2006 @8ndspecies with assigned C
values of 9 and 10 were included as unique species.

Ma r e O(Blipptria vulgari9 is a submerged plant with
whorls of leaves thatreséaml e a h oigused® s | |
This plant occurs primarily in northern Minnesota lakes|
but is relatively uncommon. It is often associated with | £
cold-water streams or springs (Voss 1985) and its ,
presence in a waterbody may be indicative of relatively| |
goodwater quality. This submerged plant may form 0l
emergent leaves and stems in shallow water.
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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 chestry strongly influences which plant species can potentially

occur in a lake (Moyle 1945), and thus, indirectly influences lakewide species richness. The
trophic status of a lake further influences plant species richaed®utrophic and hypertrophic
habitats have been associated with reduced species richness (Pip 1987). Within a region of
Minnesota, lakewide aquatic plant species richness can be used as a general indicator of the lake
clarity and overall health of the lake plant community. Loss ohtgjplant species has been
associated with anthropogenic eutrophication (Stuckey 1971, Nocht®81, Niemeier and

Hubert 1986) and shoreland development (Meredith 1983).

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

Methods

The aquatic plant communities of Steambodtd @were described and measured using several
techniques as found in Minnesot a(NDNR008)i t i ve
Plant nomenclature follows MNTaxa 2009.

Emergent and floating-leaf bed delineation

Protocol for mapping plant beds meebased 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, grénutiking and site specific
surveys. Waterlily beds were delineated using 26804 Farm Service Administration (FSA)
true color aerial photos. Black and white aerial photos from 1999 were used to help distinguish
the true shoreline from mats of perennial vegetatiar008, reconnaissance surveysre
conducted of the largest beds to verify species composition and if needéiy, moaddary
lines.Field mapping focused on bulrush beds, which were difficult to see on aerial photos.
Bulrush beds were mapped in 2008 using handheld Global PogitiSggtem (GPS)
technology.

Grid point -intercept survey

A grid pointintercept survey was conducted in Steamboat Lakkugust 13, 14, 18, 19, and

27, 2008(Perleberg and Loso 2008). A GIS computer program was used to establish aquatic

plant survey paits throughout the littoral (i.e., vegetated) zone of the lake to a depth of 20 feet.
Points were spaced 65 meters apart and 632 sites were sampled within the shore ttepthfeet

zone An additional 22 sites were surveyed in the 21 to 25 feet depéhld since no

vegetation was found, these deeper water sites were not used in analyses. Surveyors navigated to
each site using a handhékPSunit. At each sample site, water depth and all vegetation within a
onemeter squared sample argaresampledusing a doubkheaded garden rake. All aquatic

plant species present within the sample plot were recorded and frequency of occurrence was
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calculated for each species. Any additional species found outside the sample plots were recorded
as present in theke. 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.

Near-shore vegetation survey

Nearshore vegetation surveys were conducted at twa.plBlots were selected based on the
presence of negame fish. Each plot measured 15 meters along the shoreline and 16 meters
lakeward, and 30ofiemeter squared) sites were sampled within each plot. Surveyors recorded
plant species present, water depthbstrate and presence of woody debris.

Searches for unique and rare species

Prior to fieldwork, surveyors obtained known locations of state and federally listed rare plants
within one mile of Steamboat Lake from the Rare Features Database of théN\RN&tural
Heritage Information System. Surveyors also queried the University of Minnesota Herbarium
Vascular Plant Collection database and DNR Fisheries Lake Files to determine if certain plant
species had previously been documented in or near Steabhakeat

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

A targeted search for rare aquatic vascular plants in Sw@rhake was conducted by the
Minnesota County Biological Survey on July 9, 2008 (Myhre 2008). This search focused on
sites that were most likely to contain rare plant species. Botanistprnadessional experience

to select rare species search sitesiacludel factors such as shoreline development, substrate
type, water depth, and native plant community type in their site seledt@gain access to
shallow vegetated areas, searawveseconducted by slowly kayaking, canoeing and/or wading
throughthe site.

A brief habitat description and a list of all plant taxa found in the searchvaresecorded.

When necessary, plant specimaresesent to the authority in the field for identification
verification and annotationvVoucher specimens werellgrted to document county records and
severalbther species, and were submitted to The Herbarium of the University of Minnesota Bell
Museum of Natural History, St. Paul, MN.

Results

Distribution of plants by water depth

Emergent and floatingeaf plans occurred in water depths of seven feet and I8sbmerged
plants were found to aater depth of 19 feet (Figure)L6This vegetated zone includes about
onethird of the lake and within this area,%®f the survey sites contained vegetation. Plant
occurrence was greatest in depths from shore to ten feet, wiérefdbe sites were vegetated.
In water depths of 11 to 20 feet, onlye4f the sites contained plants.

Steamboat Lake Page?1 of 68



Figure 16. Aquatic plant distribution irtamboat Lake, 2008.
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Aquatic plant species observed

A total of 33 native plant taxa were observed iBa8tboat Lake. These included nine emergent,
three floatingleaf, and 21 submerged and fféeating taxa (Tale 1). An additional 24 plant
taxawere found along the shoreline of Steamboat Lake (Appetdix

Emergent and floating-leaf plants

Surveyordelineated approximately 116 acres of emergent plants amaatstecommon taxa
were wild riceand bulrush. About 90 ag®f bulrush were mapped in tlake and some beds
extended early 1,000 meteralong shore and ane than 100 metetakeward (Figurel7).
Surveyors also mapped ab@it acres of mixed wild riceWild rice beds occurred mainily silt
substrates andereconcentratedh thewest end of the lake where tthee Steamboat River
enters Wild rice was also abundant in Steamboat Bay Lake&tedmboat River.

Other emergent plants occurred at scattered locations around the lake and includézhibeahd
arrowhead $agittaria latifolig), giant burreed§parganium eurycarpumand narroweaved

cattail (Typha angustifolia Many of these emgent plants occupied the transitional zone

between the lake and adjacent wetlands. Numerous additional native emergents occurred in
these adjacent wetlands but this survey did not include an exhaustive wetland species inventory.

About one acre of floatgrleaf plant beds eremapped and the largest beds occurred along the
southeast shore (Figut&). The most common species were white waterlily, yellow waterlily,
and floatingleaf pondweedHotamogetomatang. Because surveyors avoided motoring into
floatingleaf plant beds, the frequency valudgained for these taxa (Taldlgwere lower than
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the actual lakewide occurrence. Frequevalyes for floatingeaf taxa represent the occurrence

of these taxa only within the sites that wsoeveyed.Waterlly beds often cotained scattered

bulrushand wild rice plants as well as submerged plants and were usually associated with muck

sediments.

Table 1 Floatingleaf and emergent aquatic plants recorded in Steamboat Lake, 2008.

Description Common Name Sdentific Name Frequency’
Yellow waterlily Nuphar variegata 4
FLOATING-LEAF | Floatingleaf pondweed | Potamogeton natans 2
White waterlily Nymphaea odorata <1

Hard-stem lulrush Schoenoplectus acutus 11

Wild rice Zizania palustris 2

Broadleaved arowhead | Sagittaria latifolia <1

Giant burreed Sparganium eurycarpum <1

EMERGENT Narrowleaved cattail Typha angustifolia <1
Giant ane Phragmites australis Preserft
Horsetalil Equisetunsp. Present

Broadleaved cattail Typha latifolia MCBS’

Smal | 6 s s pi |Eleocharis palustris MCBS

*Frequency values are provided for taxa that were observed withiniptErgept survey sample stations (N = 632).

They represent the percent of the sample stations that contained a plant taxon.

PPresent = sent in lake but not found at pointercept sample stations.

“MCBS = located only during Minnesota County Biological Survey, 9 July 2008

Nomenclature follows MNTaxa 2009.
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Figure 17. Distribution of emergent and floatilegf plant beds in Steamboat Lake, 2008
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Submerged plants

Muskgrass was found in %dof all samplesites (Table2). It was the most abundant plamt
depths from shore to 15 feet (Figd®\). Muskgrass occurred throughout Steamboat Lake.
Greater bladderwort was found in%4f the sample sites Steamboat Lakelt occurred
throughout the vegetad zone (Figur&8B) and was most common from shore to ten iieet
depth

Eight different pondweed specid¥tamogetorspp.andStuckenigspp) weredocumentedn
Steamboat LakeFlat-stem pondweed was the most abundant and was foun&ain24l|

sampe sites. It was most conam in depths of six to ten feet, awas scattered throughout
Steamboat Lake (FigudsC). White-stem pondweed was the secandst commonly occurring
pondweed species. It was preserfiva percentof all sample sites and wasstabundant in
depths of ten feet and less (Figa&F).

Coontail was found in 29 of all sample sites. It was abundant on the west half of Steamboat
Lake, but it also occurred at scattered locations throughout the east half of the lake. Coontail was
most commorwithin thesix to ten feet depth zone where it occurred %39 the sites (Figure

18D).

Northern watermilfoil was present from shore to a depth of 13 feet. It was foungbiof &
sample sites (FigurE8E) and was most abundant from sixéa feetin depthwhere it occurred
in 30% of the sites.
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Figure 18. Distribution of common aquatic plants in Steamboat Lake, 2008.

A. Muskgrass
(Chara sp.)

B. Greater Bladderwort
(Utricularia vulgaris)

C. Flat-stem Pondweed
(Potamogeton
zosteriformis)

D. Coontail
(Ceratophyiium
demersum)

E. Northern Watermilfoil
(Myriophylium :
sibiricum)
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Table 2 Submerged and fréating aquatic plants recorded in Steamboat Lake, 2008.

Description Common Name Scientific Name Frequency?
Algae and mosseg Muskgass Cha.rasp. . . o4
Watermoss Not identified to species <1

Grassleaf Flatstem pondweed Potamogeton zosteriformis 23

plants Wild celery Vallisneria americana <1

% Coontail Ceratophyllum demersum 18
E Dissectedeaf | Northernwatermilfoil Myriophyllum sibiricum 14
9 plants White water buttercup Ranunculus aquatilis <1
L g Mar eaidb s t Hippuris vulgaris <1
m 3 Bushy pondweed Najas flexilis 6
i S| Bushyleaf | Canada waterweed Elodea canadensis 5
S ‘g plants Friesod pond|Potamogetonrfesii 3
2 o Narrowleaf pondweed | Potamogetorsp: <1
g White-stem pondweed | Potamogeton praelongus 5
% Broadleaf lllinois pondweed Potamogeton illinoensis 2
% plants Claspingleaf pondweed | Potamogeton richardsonii 1
= Largeleaf pondweed Potamogton amplifolius <1
% Fineleaf plants| Sago pondweed Stuckenia pectinata <1
n Greater bladderwort Utricularia vulgaris 24
Freedrifting Star duckweed Lemna tri§ulca 3

Lesser duckweed Lemna minor <1

Greater duckweed Spirodela polyrhiza Preserft

¥ requency values are provided for taxa that were observed withiriptntept survey sample stations (N = 632).

They represent the percent of the sample stations that contained a plant taxon.

bMay have included some specimendNajas guadalupensis.

‘So me
pondweed) .

not counted in species tally.

speci melnesawdd fimardweve ds 0
However, it

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

Unique plants

In addition to the commonly occurring plants in Steamboatlake unique plant species,
marés tail, was located along the northeast shore (Fig@ye

Species richness

The number of plant taxa found in each one square meter sample site ranged from zero to nine
(Figure20). Sites with the highest number of specoccurred on the west shore, in shallow

water and within mixed beds of emergeraafingleafand submerged plants. In water depths
greater than 10 feet, most sites contained either no plants or only one species.
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Figure 19. Distribution of unique aquatic plants in Steamboat Lake, 2008.
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Figure 20. Aquatic plant richness (number of plant taxa per samditigngtin Steamboat
Lake, 2008.
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Near-shore Substraes

Objective
1. Describe and map the nestrore substrates 8teamboalake

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 dianfsteatesuch as silt,

muck, andgsand Other species, such as walleye, prefer hard bottom substrates with a larger
diameter, such as gravel and rubble. A diverse substrate will also allow plants with different
habitat requirements to exist within a gyst For example, bulrush may occur on sand or gravel
whereas yellow waterlily prefers soft substrates (Nichols 1999b).

Methods

Nearshoresubstrate irBteamboaktake was evaluated attotal 0f363sampling stations set up

in thegrid pointinterceptagquatic plantsurveysand neasshore fish surveys. Plant sample
stations wer®5 meters apart and occurred igrgd from shore to a depth 86 feet substrate

was recorded at sample sites where water depth was seven feet dol@ssrease sample
covelge at neashore sites not covered by the grid sampling, substrate was also evaluated at
nearshore fish sample stationkish sample stations were located every 400 meters around the
perimeter of the lakeshore and substrate was evaluad@bathesestations.

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 evalu#tihis was not feasible,
substrate was evaluated by visual observattandard 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 1/8 to 3 inches
Sand Diamete less than 1/8 inch
Silt Fine material with little grittiness
Soft Bottom Marl Calcareous material
Muck Decomposed organic material

Results
Sand was the dominant nesrore substrate at Steamboat Lake. Itreasrdedat over 606 of

the samplesites, predominantly on the ¢éas half of the lake (Figure 21 The western portion
of Steamboat Lake was comprised mainly of soft substrates, such as muck and marl. These soft
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substrates were also scattered along both the northern and southeineshotelrgediameter
hard substrates, including boulders and rubble, were present in only onelacadtians.

Figure 21. Distribution of Steamboat Lake nshore substrates, 2008.
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Bird Surveys

Objectives

Record presence of all bird species detected during point count surveys
Record presence of marshids detected with caplayback 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 carag®n need (SGCN) in Minnesota. Species of
greatest conservation need are documented in
Tomorrowbs Habitat f ofifteendf thes8\Spécids were identRedate ( 200
Steamboat.ake.

American whie pelicangPelecanus Figure 22. American white pelican
erythrorhynchosFigure22) are one of the fgest
birds in North America.These white waterbirds
have a wingspan of nearly 10 feet, and weigh up tc
30 pounds. They have black wingtips and an
orange bill with a pouch. Unlike someljgans,
American white pelicans do not dive for their food,
but feed while swimming. They nest in colonies ¢
remote freshwater lakes, and depend on wetlands
for many stages of their life cyclédabitat loss is
the largest known cause of nesting failuakhough
predation and boating disturbance can also be
factors.

Photo by: Carrol Hergtson

Figure 23. Bald eagle

Bald eaglegHaliaeetus leucocephaluBigure23) are an
increasingly common sight in Minnesota. Once listed as an
endangered species, bald eagle numbersredoeinded due
to effective avironmental protection laws and conservatio
efforts. Adult bald eagles are easily identified by the whit
head andtaila | t hough these color]s
are 4 or 5 years old. Prior to that, eagles are generally dark
brown with white fedters scattered along the wings, head,
tail and kack. With a wingspan of up tofé@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 incregsthese birds 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. Photo by: Carrol Henderson

unt i
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Common loongGavia immery Figure24) are one
of Minnesot ad sbirdsoFhey r |e

F;gu;\eﬁili Common Jogn

are found from northeastern to central Minnesota

and numbers are higher here thanng ather
state except Alaskalhese large diving birds
possess red eyes and a large, dark pointed bill
is well-adaptedor catching fish. Loons spdn
most of their time in water, and go ashore only
mate and incubate eggs. Summer plumage is
spotted black and white, while in winter the
colors are gray above and white below. Loon
populations are closely monitored in Minnesota;;

Photo by: Carrol Henderson

however, these birdsil face threats, particularly

in the form of human disturbance and lead poisoning.

Common terngSterna hirundpFigure25) are

the most widespread terns in North America. I Figure 25. Common tern

the breeding season common terns have a solid
black cap with gray back andhderparts. The
gray wings have dark edges. The rump is whitg
and the legs and bill are orange in color.
Common terns nest in coloniedten on islands
or peninsulas of larger lakes with sandy
substrates Populations of common terns
declined in tle late 1800s, when their feathers
were used to adorn clothing, and again in the
1970s, likely due to poisoning by pesticides.
Habitat loss, nest predation, and disturbance by

1%

Photo bv: Carrol Henderson

humans may also negatively affect common
terns.

Eastern woogheweegContopis virens Figure26)
are mediurrsized, nondescript birds common

in Eastern forestsThey utilize multiple habitat
types, including deciduous forests, mixed woods
and suburban areas. This bird gets its name fron

its call ,-ahavesl. Wrmrwaml sit e

peweesare grayiskolive above, with a paler throat
and belly and whitis wingbars. They forage
throughouthe canopy, often flying out from their
perch to catch insects before returning to the sar
perch. Populations of eastern weoelwvees are
declining throughout much of their range. One
possible cause of the decline is the iase=in
white-tailed deer. Dedrrowseand decrease the

Figure 26. Eastern woeggewee
Photo by J.A. Spendelow

Photo by: J.A. Spendelow

lower-canopyforaging area available to the pewee.
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Goldenwinged warblergVermivora chrysoptera
Figure27) aresmall, 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 forest edges, such as those aloagshes,
bogs, and fields, and are also common in alder
shrub swamps. Regional declines of the golden
winged warbler are considerable. Huraused
disturbance and hybridization with increasing
numbers of bluavinged warblers are correlated
with the dedhes.

Figure 27. Goldetwinged warble

Photo by: Carrol Henderson

Thehorned grebéPodiceps auritusFigure28) is

a small member of the grebe family. This bird gd
its name from yellow patches of feathers behind
the eyes (Ahornso) that
season. At this time, the neck and belly are
reddish, and the head is black. Nmeeding
plumage is mainly grayishlack and white.
Horned grebes breed on freshwater lakes and
wetlands of small to medium size, and migrate tg

coastal areas during the winter. They feed on figh

insects, and crustaans, and often eat their own
feathers to help with the filter and digestion of fish
bones. Although horned grebe numbers appear
stable, the breeding range is contracting toward {

lt|S:igure 28.Horned grebe

Photo by: Dave Herr

northwest. Oil spills and pesticide contaminatio
also pose threats torned grebe populations.

Ovenbirds(Seiurus aurocapillusFigure29) are rarely

seen birds of the fores

teacher, teachero song

summer months. They dwell on the ground, and bui

a covered r& that resembles a Dutch oven.
Ovenbirds are olivdrown with a boldly streaked
breast. Two black stripes border an orange crown.
They have a thin bill and a white eye ring. They brg
in mature deciduous and mixed forests, especially
those with mininal undergrowth. Ovenbird numbers
appear to be stable, but the birds are vulnerable to
forest fragmentation and parasitism by brelweaded
cowbirds Molothrus ate}.

Figure 29. Ovenbird

Photo source: U.S. Fish and Wildlife Service
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Rosebreasted grosbeakBheucticus
ludovicianus Figure30) are summer
visitors to Mnnesota bird feeders. The
males are easily identified by a red trianglg
on a white breast, with a black head and
back and a large bill. Females are more
difficult to identify, and resemble a large
sparrow with brown and white streaks.
Rosebreasted grdzeaks are found in open
woodlandsnear water, edges of marshes,
meadows and woodlands, and suburban
parks and gardens. The winter range spa
from southern Mexico to South America

Figure 30. R

osbreasted grosbeak

Photo by J. A. Spendelow

Photo by: J.A. Spendelow

and the Caribbean. Significant regional
declines in roséreasted grosbkaopulations
have been noted.

Sedge wrenéCistothorus platensjg-igure

31) are small, brown wrens with buffy
underparts and white streaks on the back an
crown. They have an indistinct white eye
stripe, and often hold their short tails in a
cocked,upright position. As their name
implies, they prefer marshes and meadows
with abundant dense sedges and grasses. T
nest is often made of sedges, as well. Sedg
wrens are unpredictable in their migration
patterns, and may be abundant in an area o}
year and completely absent the next. Huma

Figure 31

d

N Photo by: Berlin Heck

. Sedgeren

development of wetlands is the primary reas
for the recent notable declines in sedge
wren populations.

]

Thes wa mp s pgMelospiaavgéosgiana

Figure32) slow trill is a familiar sound in

swampy areas ithe summer. Other wetlands,

such as bogs and meadows, may also harbor populat
of this species. Swamp sparrows eat mainly seeds ar
fruits, but may also be adventurous feeders, wading in
the water and putting their heads underneath in order
captue aquatic insects. This rustplored bird has black
streaks on the back and an unstreaked gray breast an
neck. A reddish cap is easily visible during the breedi
season. Swamp sparrows thrive in suitable habitat;
however, destruction of wetlands hag this species at

Figure 32. Swamp sparrow
fo by Jifm Stasz
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Photo by: Jim Stasz
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Theveery(Catharus fuscescenBigure33) is
one of the most easily identifiable thrushes.
has faint dark spots on a buffy breast and a
reddish brown back and head. The legs arg
pink and the eyes are dark with an indfisti
light eye ring. The veery was named after its
most commonerc@ldqurad.
Riparian areas with dense vegetation and
wetlands within large forests are good places
to find the veery. The veery is suffering
declines throughout many parts ofriésige.

Fi
1$2

gure 33. Veery

ote B pé@anna Dawson

Photo by: Deanna Dawson

g

Destruction of winter habitat and parasitism
by brownheaded cowbirds are major reasons
cited for the decline.

White-throated sparrow&onotrichia albicollis Figure34)
are common in Minnesota during their spring and fall
migrations. They areecognizable by the white

patch on the throat and ¢t}

Peabody Peabody Peabodyo s

black and tan or white, and has a yellow spot above the g
The chest is gray and the back is streaked with browin a
black. White-throated sparrowshabit coniferous or mixed
forests, and prefer areas with multiple openings and
abundant lonwgrowing vegetation. During winter and
migration, they may also be found in woodlots, city parks
and backyardsNests are oéin build on or near the ground.
Although whitethroated sparrows are widespread, they al
declining over portions of their breeding range.

The loud, bubbly song of theinter wren(Troglodytes
troglodytes Figure35) belies its small size. At four

inches in length, the winter wren is the smallest of
the North American wrens. Winter wrens are dark
brown in color and have fine barring on the wings,
tail, and underparts. They often hold their short tail
in an upright position. Winter wrens are somets
descri bed iakse of nboeucsaeu s e |o
stature and tendency to stay near the ground,
foraging around like a rodent. The winter wren
inhabits a variety of habitats, including conifer
forests and riparian areas. They nest in cavities, an@
may build several nests each breeding season. Los<:
of forested habitat may pose a threat to the winter
wren.

Figure 35. Winter wren

&
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Photo source: U.S. Fish and Wildligervice
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Theyellow-b el | i e d {(Sphprapicus kaeuysasre306) Figure 36. Yellowbellied
name describes it well. This meditsized woodpecker exhibits| sapsucker

a yellow undersideand feeds primarily on sap it harvests from
trees. The forehead and crown are red, and the throat is also r¢
in the male. The back and sides are striped with black and whit$
Deciduous forests and riparian areas along streams charactefiz§
the breedindpabitat of this species. Yellohellied sapsuckers
create a food source for many other species when they drill hplg
for sap, and are therefore considered an important part of the
ecosystem. Populations currently appear stable, and care shp
be takerto ensure they remain that way.

Methods

Surveyors used several techniques to collect information on kir
species. Point counts were conductegdattations, located 400
meters apart along the lakeshore. Surveyors listened for five
minutes per statioand recorded all species detected (heard or|
seen) within that time. Point count surveys were conducted in the early morning hours, when
species were most likely to be singing. €a#lyback surveys were conducted at survey stations
that had appropriateabitat. At each station, surveyors played a tape that included the calls of
six marsh birds (least bitterix¢brychus exilig yellow rail (Coturnicops noveboracengisora
(Porzana caroling, Virginia rail (Rallus limicolg, American bitternBotauruslentiginosu$,

and piedbilled grebe Podilymbus podicepsand listened for a response. Galyback surveys
generally took place in the early evening. Both survey techniques were dependent on good
listening conditions, and surveys were stopped ieiment conditions prevented the ability to
hear bird vocalizations. Casual observations of birds seen or heard on the lake or on the
lakeshore were also recorded.

Photo by J. A. Spendelow
Photo by: J.A. Spendelow

Results

Sixty-four bird species were documented during the Steamboat Lake bird suf\eeymajority

of these, including3.of the 15 species of greatest conservation need, were identified during the
point count or calplayback surveys (Tab®. Several species were atdocumentediuring

casual observation of the lake (Appen#)x The nost commonly detected bird species on
Steamboat Lake was the regled vireo, which was found at®@of the survey stations. The

song sparrowwhich was second in abundance, watected at over 70 of the stations Blue

jays and American crows were edolind at 15 or more survey stations.

The veery was the most commonly detected species of greatest conservation need. It was found
at 10 of 34 survey stations, along much of the shoreline of Steamboat Lake giguide

ovenbird, another forestwelling species of greatest conservation need, was detected at nearly
20% of the survey stations. Its distribution was also widespread along the Steamboat Lake
shoreline. Of the four eastern wepdwees detected during the bird surveys, one was heard

south ofthe public access, but the other three occurred along the northern lake shoreline. The
remaining forestiwelling species of greatest conservation need (whiteated sparrow, rose
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breasted grosbeak, winter wren, yellbellied sapsucker) were each idéad at three or fewer
locations.

The bald eagle was the second most commonly detected species of greatest conservation need. It
was found at seven survey stations along the southergaateln shorelines (Figus8).

Four different aquatic habitalwelling species of conservation need were documented on
Steamboat Lake. Two of them, the horned grebe and common tern, were detected while casually
observing the lake; their sightings were not associated with a specific survey stégon.

American whie pelican, documented during an evening-pli/back survey, was found at one

survey statioralong the western lake edge (Fig88. Common loons were found at six

different survey stations. Sightings were widespread along the lakeshore.

The wetlanddwelling species of greatest conservation need occurred where large wetland
complexes were present. The goldenged warbler and sedge wren were both detected in the
wetland along the western shoreline; the swamp sparrow was identified at three stivey sta
in various corners of the lake (Figut6).
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Figure 37. Digibution of forest habitatlependent bird species of greatest conservation
need in Steamboat Lake, Mayune 2009.
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Figure 38. Distribution of bird species of greatest conservation need that occupy a va
of habitats in Steamboat Lake, Mayune 2009
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