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Executive Summary

Forty native aquatic plant species were recorded in Pine Mountain Lake, including 13 emergent,
five floatingleaved, two fredloating and B submerged plants. Submerged plants were found

to a depth of 20 feet but were most commamfrshore to the 10 feet depth whergp@scenif

the sample sites contained vegetati&mergent and floatingeaf plant beds ringed the lake and
covered about 303 acres, or about 20 percent of the lake. Approximately 153 acres of bulrush
(Schoenoplectspp.), 105 acres of wild ric&igania palustriy and 45 acres of white and

yellow waterlilies Nymphaea odoratandNuphar variegatawere mappedTwo unique

aguatic plants, water arur@dlla palustrig and wiregrass sedg€drex lasiocarpy were

documented during the surveys.

Eleven fish species previously not documented on Pine Mountain Lake were identified during
the nongame fish surveys. These species were blackchin shiner, brook stickleback, central
mudminnow, emerald shiner, golden shiner, l@ager, mimic shiner, mottled sculpin, spotfin
shiner, spottail shiner, and tadpole madtom. Tweidit fish species were identified during the
surveys, bringing the total historical observed fish community to 33 species. Mink frogs and
green frogs wer both documented on Pine Mountain Lake.

Seventeen bird species of greatest conservation need were identified at Pine Mountain Lake.
Sixty additional species were documented, for a total of 77 bird species. Swamp sparrows and
common loons were the mastmmonly documented species of greatest conservation need.
Yellow warblers, reewinged blackbirds, and song sparrows were the most commonly identified
species overall; surveyors documented each of these species at peerefiof the sample

sites.

An ecological model based on major conservation principles was used to assess lakeshore
sensitivity. The benefit of this approach is that criteria come from the sdiasee surveys and
the value of the lakeshore is objectively assessed. Environmeaitsibdenaking is complex

and often based on multiple lines of evidence. Integrating the information from these multiple
lines of evidence is rarely a simple process. Here, the ecological model used 15 attributes
(hydrological conditions and documentedmntl and animal presence) to identify sensitive areas
of shoreland. A sensitivity index was calculated for each shoreland segment by summing the
scores of the 15 attributetakeshore segmenigere then clustered by sensitivity index values
using establised geospatial algorithen Sensitive lakeshosreas were buffered and important
ecological connections or linkages mapped. The identification of sensitive lakastastzy

this method is an objective, repeatable and quantitative approach to theatoonboh multiple

lines of evidence through calculation of weight of evidence. The ecological model results are
lake-specific, in that the model results are intended to recognize the most probable highly
sensitive lakeshores for a specific lake. Pladtammal assemblages differ naturally between
lakes, and sensitivity scores should not be compared across lakes.

The ecological modetientified one primargensitive lakeshore area to be considered for
potential resource protection districts by Cass @ouBeveral rivers and streamsar Pine
Mountain Lake were identified as important ecological connectidhs. County may use this
objective, sciencéased information in making decisions about districting and reclassification of
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lakeshore areas. Theost probable highly sensitive lakeshore areas and the recommended
resource protection districts are:
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Introduction

Mi nnesotads | akes are one of its most valuabl
various industrial, commercial, and reational opportunities. They are also home to numerous

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

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

bays and protected areas with a high abundance of aquatic plants. chisls siie least darter,

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

aguatic plants. Increasing development pressure along lakeshores may have negative impacts on
these speciésand Mi nnes ot @bemngdewlopedahorape sate.aWith this in

mind, the Minnesota Department of Natural Resources developed a protocol for identifying
Asensitiveo areas of | akeshore. Sensitive | a
shorelands, shorelisend the neashore areas, defined by natural and biological features, that
provide unique or critical ecological habit&ensitive lakeshores also include:

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

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

Nutrient susceptible areas;

Areas with high species richness;

Significant fish and wildlife habitat;

Critical habitat for species of greatest conservation need; and

Areasthat provide habitat connectivity

N =

Nookow

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

The sensitive shorelands protocol consists of three comporngmdirst component involves

field surveys to evaluate the distribution of high priorig and animal species. Aquatic plant
surveys are conducted in both submerged habitats andime@ areas, and assess the-laice
vegetation communities as well as describe unique plant areas. Target animal species include
species of greatest congation need as well as proxy species that represent animals with similar
life history characteristics. This first component also involves the compilatexisiingdata

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

The secad 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 variabddseshoe areas used by

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

This report summarizes the results of the field surveys and data analysis and describes the

development of the ecological model. It also presents the ecological netidebtion of Pine
Mountain Lake sensitive lakeshore areas.
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Lake Description

Pine Mountain Lake (DOW 11
0411-00) located on the west
side of the city of Backus, in
Cass County, nortbentral
Minnesota (Figure 1). The lake
occurs in the northwest samti

of the Pine River Watershed an
forms the headwaters for the
main branch of the Pine River.
A small stream enters the north
side of Pine Mountain Lake and
a second stream enters in the
southwest corner (Figure 2).
The main branch ahePine
River exts the southeast side of
the lake and flows through a
series of small lakes before
reaching Whitefish Lake and
eventually meeting the
Mississippi River.

Pine Mountain Lake has a
surface area approximately
1,500acres, an@bout9.5 miles
of shoreline There is a public
access located in a city park on
the lake's east shord@he
shoreline of Pine Mountain
Lake is primarily forested and
moderately developed with
residential homes.

The lake has an irregular outling

137

Figure 1. Location of Pine Mountain Lake in Cass
County, Minnesota.

Walker
Hackensack

Pine Mountain Lake

|y

Pin¢ River

with severahreas of extensive

shalow water It has a maximum depth of 80 feet and nearly half of the lake is less than 15 feet

in depth (Figure 3).

Pine MountairLake is a mesotrophic lake, or a lake with moderate levels of nutrien2004,
a water quality studindicatedthat the &ke was typical of minimally impacted lakeglwe area
(Lindon et al.2005). The average Secchi depth (which measures water transparency) between

1998 and 2008 was 8.5 feet, indicating relatively high water clarity (MPCA 200).

Minnesota DNR Sectioaf Fisheries managétine MountairLake primary for northern pike

and walleye (MN DNR 208).

Pine Mountain Lake
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Figure 2. Features of Pine Mountain Lake.
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Figure 3. Depth contours of Pine Mountain Lake (based on 2007 data
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|. Field Surveys and Data Collection

Survey and data coll ection followed Minnesot 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 photographs, and published liteféueire.

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

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

shore substrate, birds, bird species richness, loon nesaag, frogs, fish, aquatic vertebrate

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

e — .

Pugnose shiner photo courtesy of Konrad Schmidt
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Wetlands

Objectives

1. Map wetlandswithin theextended statdefined shoreland area Bine Mauntain Lake

Introduction

Wetlands are important habitat types that provide a variety of services to the environment, to
plants and animals, and to humans. Wetland vegetation filters pollutants and fertilizers, making
the water cleaner. The roots amelnss 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. Wetlands can store water during heavy
rainfalls, effectively implementing flood control. This water may be released at other times
during the year to recharge the groundwater. Wetlands also provide valuable habitat for many
wildlife species. Birds use wetlands for feeding, breeding, and nesgag 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, includjriishing, hunting, boating, photography, and bird watching.

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

Methods

Wetland data were obtained frdahre National Wetlands Inventory (NWI) of the U.S. Fish and
Wildlife Service (USFWS).The NWI project was conducted between 1991 and 1984ju

aerial photography from 19791988. \Wetland polygons obtainedoim the NWI were mapped
in aGeographic Information Syste(@|S) computer program. Only wetlands occurring within
theextendedstatedefined shoreland area (i.e., within 1320 feet efghoreline) were considered
in this project. Wetlands classified as lacustrioeoccurring lakeward of the Pine Mountain
Lake ordinary high water mark were excluded from this analysis.

Results

Approximately 290 acres, or about gércentof the PindMountain Lake shoreland (the area
within 1320 feet of the shoreline), are described as wetlands by NWI. Wetlands were scattered
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along the Pine Mountain shoreline, but were most abundant alongrthern anahorthwestern
edges (Figured). Wetlands corect directly to the lake along 3.5 miles, or@@5centof the Pine
Mountain shoreline, including the north end of the lake and the southeast shoreline.

The largest wetlands were forested and shrub dominant wetland types were palustrine emergent
and scub-shrub systems (Cowardin et al. 1979).

Vegetation included perennial plants, shrubs, and deciduous trees. The water regime ranged
from seasonally flooded to seqmermanently flooded.

Figure 4. Wetlands within 1320 feet of Pine Mountain Lake shoreline.

"
f 2
@D \Wetlands -~
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Hydric Soils
Objectives

1. Map hydric soilswithin theextendd statedefined shoreland area Bine Mountain Lake

Introduction

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

Hydric soil s ariec oeamreviorfonrenthali aghmarsact er i st i ¢
(along with 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 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 hyit soils were mapped in a

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

this project.

Results
Nearly 375 acres of hydric soils occurred within the Pine Mountain Lake shochénck
Some of the largésreas of hydric soils were located along the northern shoreline of the lake

(Figureb). Specific soil types included muck, peat, loam, and sand. Most soils were very poorly
drained, and organic matter content ranged from moderate to very high.
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Figure 5. Hydric soils within 1320 feet of Pine Mountain Lake shoreling

@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 Pine Mountain Lake

a. Estimate maximum depth of plant colonization

b. Estimate and map the nesitore occurnece 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

Plants occurred around the entire perimeter of Pine Mauhtkie and about 5fercentof the

lake contained vegetation. Forty native aquatic plant species were recorded including 13
emergent, five floatingeaved, two fredloating and 20 submerged plants. Two unique
emergent aquatic plants, water ari@al{a palustris) and wiregrass sedg€drex lasiocarp®

were documented during the surveysagments of the nenative species, cudleaf pondweed
(Potamogeton crispysvere found near the public water access (Myhre 2008), but rooted plants
of this species ha not been documented in the lake.

Submerged plants were found to a depth of 20 feet but were most common from shore to the 10
feet depth where 9%ercentof the sample sites contained vegetation. Plant occurrence was
sparse beyond the 15 feet deptthe Two most common submerged plant species were
muskgrass@harasp.) (39percentoccurrence within the shore to 20 feet depth zone) and

coontail Ceratophyllum demersyni20 percentoccurrence). Other submerged plants included
flat-stem pondweedPotamogton zosteriformis several broateaf pondweedsRotamogeton

spp.), and bushy pondweeddgjas flexilis.

Emergent and floatinggaf plant beds ringed the lake and cedeabout 303 acres, or about 20
percentbf the lake. Approximately 153 acres oflfush Schoenoplectuspp.), 105 acres of
wild rice (Zizania palustriy and 45 acres of white and yellow waterlilidg/(hphaea odorata
andNuphar variegatawere mapped.

Introduction

The types and amounts of aquatic vegetation that occur within arakefluenced by a variety

of factors including water clarity, water chemistry, water depth, substrate and wave activity.
Deep or windswept areas may lack aquatic plant growth, whereas sheltered shallow areas may
support an abundant and diverse natiygadéic plant community that in turn, provides critical

fish and wildlife habitat and other lake benefits.

The annual abundance, distribution and composition of aquatic plant communities may change

due to environmental factors, predation, the specifenplogy of each plant species,
introductions of nomative plant or animal species, and human activities in and around the lake.
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If non-native aquatic plants invade a lake, they may directly or indirectly impact the native plant
community. Nomnative phant species, such as Eurasian watermilfdiriophyllum spicatum

or curly-leaf pondweedKotamogeton crispisnay form dense surface mats that shade out

native plants. The impact of these invasive species varies among lakes but the presence of a
healthynative plant community may help mitigate the harmful effects of these exotics.

Humans can impact aquatic plant communities directly by destroying vegetation with herbicide
or by mechanical means. Motorboat activity in vegetated areas can be partitadaryl for

species such as bulrush and wild rice. Shoreline and watershed development can also indirectly
influence aquatic plant growth if it results in changes to the overall water quality and clarity.
Limiting these types of activities can help @ctnative aquatic plant species.

Submerged plants

Submerged plants have leaves that grow below the water surface but some species also have the
ability to form floating and/or emergent leaves, particularly in shallow, sheltered sites.

Submerged plantmay 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 asfloarering plants such as largégae and
mosses.

MuskgrasgCharasp.; Figureb) is a large algae that is
common in many hard water Minnesota lakes. Large al
resemble higher plants but do not form flowers or true
leaves, stems and roots. These plants grow entirely
submerged, areften found at the deep edge of the plant

Figure 6. Bed of muskgrass

zone (Arber 1920), and ma carpet
lake bottom. Muskgrass has a brittle texture and is nan
for its characteristic fn eds of

provide important habitat for fish spawniagd nesting.
Muskgrass is adapted to a variety of substrates and is @
the first species to colonize open areas of lake bottom
where it can act as a sediment stabilizer.

Coontail(Ceratophyllum demersurfigure?) is the
most common submerged floweg plant in Minnesota
lakes. It grows entirely submerged and is adapted tq
broad range of lake conditions, including turbid wate
Coontail is a perennial and can owenter as a green
plant under the icbefore beginningpew growth early )
in spring. Because it is only loosely rooted to the lakq | TR
bottom it may drift between depth zones (Borman et| |
2001). Coontail provides important cover for young
fish, including bluegills, perch, largemouth bass and
northern pike. It also supports aquatic insdxneficial
to both fish and waterfow!.

ontail

e

Figure 7. Co
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PondweedsRotamogetorspp. andstuckeniaspp.) are one of the largest groups of submerged

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

on the lake bottom thaelp consolidate soil (Arber 1920). Pondweeds have opposite, entire
emerge above th

| eaves ane hfaogprend ofi cfilpawer s t hat

species ovewinter as hardy rhizomes while other species product
tubers, specialized winterbyds or r emai n fAever
Seeds and tubers of pondweeds are an important source of wate

food (Fassett 1957). The foliage of pondweeds is food for a varig |

of marsh birds, shore birds and wildlife and provides shelter, sha
and spawnig sites for a range of fish species (Borman et al. 2001
Pondweeds inhabit a wide range of aquatic sites and spitezsn
their water chemistry and substrate preferences and tolerance to
turbidity. There are over 35 species of pondweeds in Minaesut
they vary in leaf shapes and sizes.

Flatstem pondwee(Potamogeton zosteriformikigure8) is a

Figure 8. Flatstem
pondweed

e

perennial plant that is anchored to the lake bottom by undergrour
rhizomes and can ovevinter by winter buds. Itis named

8]

for its flattened, graslike leaves. Depending on water
clarity and depth, flastem pondweed may reach the wat
surface and produce flowers that extend above the watq §

lllinois pondweed Potamogeton illinoensjg-igure9) is a
rooted, perennial plant with broad leavéisis one of
sever al pondweeds that ar
by anglers. These plants are primarily submerged but
many will form floating leaves in shallower water. The
fruits of pondweeds are a favorite duck food and the brq

Copyright 2006.

leaves providedod and shelter for fish. Illinois pondwee
is found scattered throughout central Minnesota (Ownbey and

Morley 1991). Figure10. Bushy pondweed

Bushy pondwee(Najas flexilis Figure10) is unusual
because it is one of the few annual submerged species in
Minnesota and must#egablish every year from seed. Bush
pondweed grows entirely below the water surface. It prefe
hard substrates and is not tolerant of turbidity (Nichols
1999b). The seeds and foliage of this plant are an importa ©
duck food and beds of this plant prdgigood fish cover.

B

Floating-leaf and emergent plants

er t he

ficabb

Floatingleaf and emergent 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 buffer the shoreline from wave action, offer shelter for
insects and young fish, and provide shade for fish and frogs. These beds sweraissf
food, cover and nesting material for waterfowl, marsh birds and muskrattingteaf and

Pine Mountain Lake
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emergent plants are most often found in shallow water {
depths of about six feet and may extend tafked onto
mudflats and into adjacent wetlands.

Figure 11. White waterlily

Floatingleaf plants includevhite waterlily(Nymphaea
odorata),andyellow waterlily (Nuphar variegatd. These
are perennial plants that can reproduce by seed and by
vegetative growth. Waterlilies typically oveisinter by
hardy rhizomes.

White and yellow waterlilies can be found in lakes in botm
northern and southern Minnesota. White waye(Figure
11) has showy white flowers and round leaves with
radiating veins. Yellow waterlily (Figur&2) has smaller
yellow flowers and oblong leaves with parallel veins.
These species often-cecur in mixed beds but yellow
waterlily is generallyestricted to depths less than seven
feet and white waterlily may occur to depths of ten feet
(Nichols 1999b).

Emergent aquatic plants have stems and/or leaves that]
extend well above the water surface. Most emergent

plants are flowering plants, thougdtetr flowers may . — ]
be reduced in size. Emergent plants include perenn Efk‘gez%)%f“”“sr‘ stand in Pine Mountaf
plants as well as annual plants. : :

Bulrush(Schoenoplectuspp) areemergat, perennial
plants that occun lakes and wetlands throughout

Minnesota (Ownbey and Morley 1991Bulrushstems | §
are round in cross section and lack showy leaves S 18
(Figurel3). Clusters of small flowers form near the = :
tips of long, narrow stalks. This emergent may occy ! S g
from shore to water depths of about six feet and its
stems may extend several feet aboventhter surface. Bulrush L
stands are particularly susceptible to destruction by excess herb
and direct removal by humans.

Figure 14. Emergent stagq
VeXYild rice in flower

Wild rice (Zizania palustri$ is an emergent annual plant (Figdg
that reproduces each year from seed set in the previbus\fadl
rice is most commonly found in lakes of central and northern
Minnesota.Cass County is one of five Minnesota counties with the
highest concentration of lakes supporting natural wild rice stands$
(MN DNR 2008b). Wild rice generally requires habitaith some
water flow, such as lakes with inlets and outlets. This plant most
often is found in water depths of 0.5 to three feet in soft substrates
(MN DNR 2008b). Wild rice is one of the most important ‘
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waterfowl foods in North America and is used bgrethan 17 species of wildlife listed the

MN DNR as fAspecies of greatest conservation n
benefits associated with wild rice stands include habitat for fish and aquatic invertebrates,

shoreline protection and staléition, and nutrient uptake. This plant also has special cultural

and spiritual significance to the Ojibwe people and wild rice harvest provides important

economic benefits to local economies (MN DNR 2008b)

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

1. Plant species that are not listed as rare but are uncommon in the state or locally. These
may include species that are proposed for rare listing.

2. Plantspecies with high coefficient oboservatism values (C values). These values range
from O to 10 and represent the festimated
landscape relatively unaltered from what is believedtobe-agd t | e ment condi t
(Nichols 1999aBourdaghs eal. 200§. Plant species with assigned C values of 9 and 10
were included as unique species.

Water arum(Calla palustris Figurel5) is an emergent,
perennial wetland plant that may grow along marshy
lakeshores as well as in wooded swamps, marshescasd
(Nichols 1999b). The plant is recognizable by its heart
shaped leaves and the showy, white pidtalspathe. This is
a species of northern latitudes and Minnesota is the
southwestern limit of its range (Flora of North America
19934). Within Minne®ta, water arum primarily occurs in
the northeast half of the state (Ownbey and Morley 1991)

Figure 15. Water arum

Wiregrass sedg@arex lasiocarpaFigurel6) is an
emergent, perennial plant. As its name implies, it is grass
like in appearance but with long, fine leatleat resemble wire.
These plants have extensive rhizome systems that form the
framework of floating fen mats (Newmaster et al. 1997).
Wiregrass sedges are common in boreal wetlands (Flora of
North Americal993+) and occur in northeastern Minnesota
wetlards (Ownbey and Morley 1991).

Species richness
Species richness is defined as the number of species present
community and is often used as a simple measure of biodive
(Magurran 2004).In aquatic plant communities, species
richness is influenceldy many complex factors (Pip 1987)
including water chemistry, transparency, habitat area and habil
diversity (Vestergaard and Saddnsen 2000, Rolon et al.
2008). In Minnesota, water chemistry strongly influences which plant species can potentially
ocaur in a lake (Moyle 1945), and thus, indirectly influences lakewide species richness. The
trophic status of a lakalsoinfluences plant species richngaad eutrophic and hypertrophic
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habitats have been associated with reduced species richness (Bip\1&8ih 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 anthropogenic eutroaticn (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 levels availaildeeper depths. Substrate, wind fetch, and
other physical site characteristics also influence plant species richness within lakes.

Methods

The aquatic plant communities of Pine Mountain Lake were described and measured using
several techniquesasfain i n Mi nnesot ads SensitivRanttakeshor
nomenclature follows MNTaxa 2009.

Grid point -intercept survey

A grid pointintercept survey was conducted on Pine Mountain Lake in late August 2007
(Perleberg and Loso 2009). A GIS comgytrogram was used to establish aquatic plant survey
points throughout the littoral (i.e., vegetated) zone of the lake to a depth of 20 feet. Points were
spaced 65 meters apart and 829 sites were sanpladeyors navigated to each site using a
handhedl Global Positioning System (GPS) unit each sample site, water depth was recorded
and all vegetation within a omaeter squared sample area was sampled using a duedided

garden rake. All aquatic plant species present within the sample plotegerdad and

frequency of occurrence was calculated for each species. Any additional species found outside
the sample plots were recorded as present in the lake. Voucher spaganegsllected for

most species and were submitted to The Herbarium adnihesrsity of Minnesota Bell Museum

of Natural History, St. Paul, MN.

Emergent and floating-leaf bed delineation

Protocol for mapping plant beds were based on the procedures documented in the DNR draft
Aquatic Vegetation Mapping Guidelines (MN DNR 2005They included a combination of

aerial photo delineation and interpretation, field delineation, grouniking and site specific

surveys. Waterlily beds were delineated using 2€i®4 Farm Service Administration (FSA)

true color aerial photos. Black@white aerial photos from 1999 were used to help distinguish
the true shoreline from mats of perennial vegetation. Field mapping focused on bulrush beds,
which were difficult to see on aerial photos. Bulrush beds were mapped in 2007 using handheld
GPStechnology. Reconnaissance surveys were conductemthadr plantbeds to verify species
composition angdf needed, moifly boundary lines.

Near-shore vegetation surveys

Nearshore vegetation surveys were conducted at six plots in August 2008. Plteleeted
based on the presencemmingamdish. Each plot measured 15 meters along the shorelthe a

16 meters lakeward, and 30 (emeter squared) sites were sampled within each plot. Surveyors
recorded plant species present, water depth, substdhfgesence of woody debris.
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Searches for unique and rare plant species

Prior to fieldwork, surveyors obtained known locations of state and federally listed rare plants
within one mile of Pine Mountain Lake from the Rare Features DatabaseMinthesoa 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
certain plant species had previously been documented in or near RintaMd_ake.

Surveyors searched for unique and rare plant species in 2007 during the lakewiilegroiet
surveys and in 2008 during the na&iore plot surveys. If unique or rare plant species were
located, surveyors recorded the site locationpthrt species found, 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 vascplants in Pine Mountain Lake was conducted by the
Minnesota County Biological Survey Program on July 7, 2008 (Myhre 2008). This search
focused on sites that were most likely to contain rare plant species. Botanists used professional
experience to selecare species search sites and included factors such as shoreline development,
substrate type, water depth, and natural community type in their site seldaigain access to
shallow vegetated areas, searches were conducted by slowly kayaking, candéngvading

through the site.

A brief habitat description and a list of all plant taxa found in the search area were recorded.
When necessary, plant specimens were sent to the authority in the field for identification
verification and annotationvVoucher specimens were collected to document county records and
several additionadpecies, 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

Subrrerged plants were found from shore to a maximum depth of 20 feet and within that depth
zone, 6@ercentof the sites were vegetat@éigure 17) Plants were common in the shore to 15
feet depth zone where ®krcentof the sites were vegetated. This vaged zone covers about
737 acres, or 4percentof the lake. Emergent and floatiepved plant beds ringed the

shoreline and were mostly restricted to water depths of five feet and less.

Aquatic plant species observed

A total of 40 native aquatic plat taxa were recorded in Pine Mountain Lake. These inclugled 2
submerged or freftoating taxa (Table 1), five floatinpaved, and 13 emergetaxa (Table 2).

An additional 26 shoreline emergent taxa were also recorded (ApaBndix
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Figure 17. Distribution ofguatic plants in Pine Mountain Lake, 2007.
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Table 1. Submerged and frleating aquatic plants recorded in Pine Mountain Lake, 2007

2008.
Description Common Name Scientific Name Frsq:‘;rz‘gya
Muskgrass Charasp. 39
glgsseeznd Watermoss Not identified to genus 2
Stonewort Nitella sp. <1
Coontail Ceratophyllum demersum 20
Dissectedeaf Greater bladderwort Utricularia vulgaris 7
0) plants Northern watermilfoil Myriophyllum sibiricum 3
E White water buttercup Ranunculus aquatilis <1
E)E Flatstem pondweed Potamogeton zosteriformis 18
0 Grassleaf plants | Wild celery Vallisneria americana 1
ul Water stargrass Zosterella dubia <1
% lllinois pondwesd Potamogeton illinoensis 11
",5" Variable pondweed Potamogeton gramineus 5
3 White-stem pondweed Potamogeton praelongus 2
S Broadieaf plants Claspingleaf pondweed | Potamogeton richardsonii 1
a Largeleaf pondweed Potamogeton amplifolius <1
8 Curly-leaf pondweed Potanobgeton crispus Preserft
w Bushy pondweed Najas flexilis 10
% Smalkleaf plants Canada waterweed Elodea canadensis 8
a Narrowleaf pondweed Potamogetorsp.d 4
Narrowleaf Friesd pondwPotamogeton friesii 2
plants Small pondweed Potamogeton pulbiis Preserft
Sago pondweed Stuckenia pectinata 2
Free Star duckweed Lemna trisulca 4
Floating Greater duckweed Spirodela polyrhiza <1

®Frequency values are provided for taxa that were observed withiriptgErgept survey sample stations. ejh
represent the percent of the sample stations that contained a plant taxon.

PPresent = hcated in lake in 2007 but not found at pdirtercept sample stations.

‘Non-native speciesLocated only during Minnesota County Biological Survey, 7 July 2€€8 plant was
found floating near the public water access; rooted plants have not been documented in the lake).

dalthough Potamogeton friesf Fr i e s
speci meleag opf o Mdvae e dswo
i u A iedad n tpiofriRdemdogamasp rard are not counted in the species tally.

S 0 me

grouped as

Nomenclature follows MNTaxa 2009.

Pine Mountain Lake

could not be

p o pusilestésahgll pomdweed) were identified in the lake,

identi fi
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Table 2. Floatindeaved and enrgent aquatic plants recorded in Pine Mountain Lake, 2007
2008.

Description Common Name Scientific Name Frzq:‘g‘ggya
Yellow waterlily Nuphar variegata 3
FLOATING -LEAF White waterlily Nymphaea odorata 2
Floatingleaf pondweed | Potamogeton nates 1
Floating smartweed Persicaria amphibian Preserit
Narrowleaf burreed Sparganium emersum Preserit
Hardstem bulrush Schoenoplectus acutus 16
Threesquare bulrush | Schoenoplectus pungen <1
Narrowleaf . .
emergents Spikerush Eleocha|§ sp. <1
Needlegrass Eleocharissp. <1
Horsetall Equisetunfluviatile <1
Wild rice Zizania palustris 6
EMERGENT Ri.ver bulrush Bolbosc.hoenus fluyiatilis Preserft
Giant cane Phragmites australis <1
Leafy Arum-leaved arrowhead Sagittariacuneata Preserit
emergents Arrowhead Sagittaria latifolia 1
Giant burreed Sparganium eurycarpun] Preserit
Narrowleaf cattail Typha angustifolia <1
Broadleaf cattalil Typha latifolia <1

aFrequency values are provided for taxa that were observed wiimRiptercept survey sample stations. They
represent the percent of the sample stations that contained a plant taxon.

bPresent = Resent in lake but not found at peintercept sample stations.

“Located only during Minnesota County Biological Survéyuly 2008

Nomenclature follows MNTaxa 2009.

Submerged plants

Submerged plants occurred in @&rceniof Pine Mountain Lake sample sites. The plant
community included leafy plants that are anchored to the lake bottom by roots as well as large
algae that may resemble leafy plants but are weaklyaed to the lake bottom or drift freely

with the currents.

Muskgrass was the most frequently sampled species; it occurreghar@hiof the sample sites
and was most common in depths from shore to five feet (Figfe Coontail was found in 20
percentof the sites but occurred in deeper waters (@téegt) than muskgrass (FigureB)8

Flatstem pondweed occurred in fi8rcenf the sites and was most common in depths of six to

ten feet (Figurd.8C). lllinois pondweed and bushy pondweed wagest frequent in depths of
five feet and less and occurred indrid 10percentof the sites, respectively (Figut&D, 18E).

Pine Mountain Lake Page24 of 72



Fragments of the nenaive plant curlyleaf pondweedavere found during the July 2008 rare
plant search of Pine Mountain Lak€&o date, rooted plants of this species have not been
documented in the lake.

Figure 18. Distribution of common submerged aquatic plantsi@ Mountain Lake, 2007.

A. Muskgrass B. Coontail C. Flat-stem Pondweed
(Chara sp.) (Ceratophylium demersum) (Potamogeton zosteriformis)

D. lllinois Pondweed E. Bushy Pondweed
(Potamogeton illinoensis) (Najas flexilis)

Pine Mountain Lake Page25 of 72



Floating-leaf and emergent plants
Because surveyors avoided motoring into | Waterlily and wild rice beds, Pine Mountain Lake,
floating-leaf and shallow emergent plant beds2007.

the frequency values obtained for these taxa
(Table 3 represent the occurrence of these
taxa only within the sites that were surveyeq
andarelower than the actual occurrence.
About 45 acres of floatintgaf plant beds
were mapped and the most common specie)
were white watdily and yellow waterlily.
Watelily beds often contained scattered
bulrush and wild rice plants as well as
submerged plants and were usually associated

with muck sediments. Bulrush was the most common emergent plant and occurred in 41 percent
of the sites in the shore to five feet ttepone.

A total of 153 acres of bulrush beds were delineated and they occurred around the entire
perimeter of the lake, immediately adjacent to shore and on the lakeward edge of waterlily beds
(Figure19). Wild rice occurred in 14 percent of the sbellwater (shore to five feet) sites and
about 105 acres were mapped including wild rice mixed with waterlilies and bulrush. It was
most common along the northern shores and the southwestern bay (Pjgame was often
associated with soft substrates.

Figure 19. Distribution of emergent and floatilegf plant beds in Pine
Mountain Lake, 2007.

$ Mixed bulrush beds
e Bulrush
% Mixed wild rice beds
®  Wild Rice
% Waterily beds
® Waterlilies
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Unique plants

In addition to the commonly occurring plants in Pine Mountain Lake, two unique emergent
plants were located alonige eastern shores. Water arum and wiregrass sextgdocated in
soft substrates at the shaxater interface (Figur20).

Figure 20. Uniqueguatic plants in Pine Mountain Lake, 2007.

@® Unique Plants

Species richness

The number of plant taxa found in each one square meter sample site ranged froreigéto to
(Figure21l). Sites near shore, in shallow water, contained the greatest number of plant taxa and
in water apths greater than 15 feet, most sites contained one or no taxa.
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Figure 21. Aquatic plant richness (number of species per sampling sta|
in Pine Mountain Lake, 2007.
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Near-shore Substrates

Objectives

1. Describe and map the nesirore substrates of Pine Mountain Lake

Introduction

Substrate type can have an effect on species| rubble sheeline at Pine Mountain Lake
makeup and richness. Some fish, such as th : ¥ 2
pugnose shiner, least darter, and longear
sunfish, prefer small diameter substrates that| &&=
range from soft to hard, such as silt, muck, and#
sand Other species, such as walleye, prefer
hard bottom substrates Wit larger diameter,
such as gravel and rubble. A diverse substraje @t
will also allow plants with different habitat ot
requirements to exist within a systeifor
example, bulrush may occur on sand, gravel or_
marl while yellow waterlily prefers soft substra{@chols 1999b).

1%

e 7 |

Methods

Nearshoresubstrate in Pine Mountain Lake was evaluatetatal of 436 sampling stations set

up in thegrid pointinterceptaquatic plant and neahore fish surveys. Plant pointercept

sample stations were 65 metersrapad occurred in a grid from shore to a depth of 20 feet.
Surveyors described substrate at 397 of these sites that were located between the shore and the
eight feet water depth. To increase sample coverage asimaa sites not covered by the grid
sanpling, substrate was also evaluated at-seare fish sample stations. Fish sample stations

were located every 400 meters around the perimeter of the lakeshore and substrate was evaluated
at 390of these stations.

Surveyors evaluated substrate by tapa pole into the lake bottom; soft substrate could usually
be brought to the surface on the pole or sampling rake for evaluéftihis method was not
feasible, substrate was evaluated by visual observation of the lake b&tandard lake

substrag classes were based on the DNR Lake Survey Manual (MN DNR 1993):

Substrate Group | Type Description

Boulder Diameter over 10 inches
Hard Bottom Rubble Diameter 3 to 10 inches

Gravel Diameter 1/8 to 3 inches

Sand Diameter less than 1/8 inch

Silt Fine material with little grittiness
Soft Batom Marl Calcareous material

Muck Decomposed organic material
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Results

Both hard bottom and soft bottom substrates occurred in Pine Mountain Lake @gu&salt

was the most common substrate type, amdiged in over half of the sampled locations,

particularly along the northern and eastern shorelines. The western shoreline was a mix of soft
substrates, such as muck and marl, and hard substrates such as sand. Boulders were grouped in
several locationalong the shoreline.

Figure 22. Distribution of neahore substrates around Pine Mountain
Lake, 2007.

e Muck
Marl
Silt

e Boulder

e Rubble
Gravel
Sand
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Bird Surveys

Objectives

Document all norsurvey observations of birds

PwpnPE

Introduction

Bird Species of Greatest Conservation Need

Record presence of all bird species detected during point count surveys
Record presence of marsh birds detected withptajlback surveys

Develop distributbn maps for species of greatest conservation need

There are 97 bird species of greatest conservation need (SGCN) in Minnesota. SGCNs are

documented i n Minnesotads oSmoast eHawWiiltdalti
Rare (2006). Seventeen of these species were identified at Pine Mountain Lake.

ffeo rActthie

American white pelican@Pelecanus Figure 23. American white pelina

erythrorhynchosFigure23) are one of the largest
birds in North America. These white waterbirds
have a wigspan of nearly 10 feet, and weigh up to
30 pounds. They have black wingtips and an
orange bill with a pouch. Unlike some pelicans,
American white pelicans do not dive for their food|,
but feed while swimming. They nest in colonies ¢
remote freshwateekes, and depend on wetlands
for many stages of their life cyclédabitat loss is
the largest known cause of nesting failure, althoug
predation and boating disturbance can also be
factors.

Photo by: Carrol Henderson

Bald eagle¢Haliaeetus leucocephalubigure24) are an Figure 24. Bald eagle

increasingly common sight in Minnesota. Once listed as an
endangered species, bald eagle numbersre®oeinded due

to effective environmental protection laws and conservatior]
efforts. Adult bald eagles are easily identified by the white
head and tail, altholg t hese col or s dor
4 or 5 years old. Prior to that, eagles are generally dark br
with white feathers scattered along the wings, head, tail an
back. With a wingspan of up toféet, bald eagles are one of
the largest birds ihNorth America. They are found in foreste
areas near large, open bodies of water. Although bald eagle
numbers are increasing, these birds still face threats from
environmental contaminants and destruction of habitat. Ba
eades are listed as a specsSpecial @ncern in the state of

Minnesota. Photo by: Carrol Henderson

Pine Mountain Lake
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Black terngChlidonias niger Figure 25 are
distinguished by a black head and chest with
gray wings, back, and tail. The nonbreeding
plumage is lighter in color, and much of the
black is replaced with wte or gray. Black terns
are loosely colonial, and often are found in
freshwater marshes or wetlands. They may al
occur along lake margins with abundant
emergent vegetation. Black tern populations
have declined dramatically since the 1960s.
Habitat Iess, environmental contamination, and
human disturbance are often cited as causes ¢
the decline.

Common loongGavia immey Figure26) are
one of Minnesotads mo
They are found from northeastern to central
Minnesota, and numbers drgher here than in
any other state except Alaska. These large
diving birds possess red eyes and a large, dar
pointed bill that is welladapted for catching fish
Loons spend most of their time in water, and g
ashore only to mate and incubate eggsmi®er
plumage is spotted black and white, while in
winter the colors are gray above and white
below. Loon populations are closely monitore(
in Minnesota; however, these birds still face
threats, particularly in the form of human
disturbance and lead porsag.

Common terngSterna hirundpFigure27) are
the most widespread terns in North America. |
the breeding season common terns have a sol
black cap with gray back and underparts. The
gray wings have dark edges. The rump is whif
and the legand bill are orangeed in color.
Common terns nest in colonies, often on sandy
substrates of islands or peninsulas of large lak
Populations of common terns declined in the
1970s, likely due to poisoning by pesticides.
Habitat loss, nest predatiomdadisturbance by

Figure 25. Black tern

—n

Photo by: Carrol Henderson

Fidure 46.€EmMod 1Boh Z a bl

N\
=

O

Photo by: Carrol Henderson

Figure 27. Common tern
N

humans may also negatively affect common

Photo bv: Carrol Henderson

terns.
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Eastern woogeweegContopus virensFigure

28) are mediurrsized, nondescript birds common

in Eastern forests. They are graydive above,
with a paler throat and belly and whitigliingbars.
They forage irthroughouthe canopy, often flying
out from their perch to catch insects before
returning to the same perch. Eastern wpedees
breed in the deciduous and mixed woods of
eastern North America and gmate to Central and
South Anerica in the winter. Populations of
eastern woogbewees are declining throughout
much of their range. Possible causes of the
decline include loss of forest habitat in the winte
range, and the increase in whitéled deer, who

Figure 28. Eastern woguoewee

Phota by J.A. Spendelow

-

Photo by: J.A. Spendelow

browseanddecrease thimwer-canopyforaging area

available to the pewee.

Marsh wrengCistothorus palustrisFigure29)

are small, stocky wrens. Their color is brown wi
blackand white streaks on the back and black
barring on the tail. They have a dark brown or
black capand a white eye line. Marsh wrens are

noisy birds, and sing almost continually during the
breeding season. They often hold their tails in gn

upright position, in
wrens inhabit a variety of marsheSmergent
vegetation, sutas cattails or bulrush, is one of
the most important habitat components. While

Figure 29. Marsh wren

th

populations of marsh wrens are increasing in sojrféoto byDave Herr
areas, others are threatened by loss and degradation

of wetland habitat.

Ovenbirds(Seiurus aurocapillusFigure30) are

rarely seen birds of the forest. However, their loud

it eacher, t e a choemgnlyheard
during the summer months. They dwell on the

ground, and build a covered nest that resembles a

Dutch oven. Ovenbirds are olisrown with a

boldly dreaked breast. Two black stripes border ar

orange crown. They have a thin bill and a white

ring. They breed in mature deciduous and mixed

forests, especially those with minimal undergrowth
Ovenbird numbers appear to be stable, but the birds
are winerable to forest fragmentation and parasitism

by browntheaded cowbirddMolothrus atey.

Pine Mountain Lake

Figure 30. Ovenbird

=

c

eye

Photo source: U.S. Fish and Wildlife Service

tur e.
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Rednecked grebe@odiceps grisegendigure
31) are one of the larger grebe species. The re
neck, which distinguishes the bird, is visible onl
during the breding season; in the winter it turns
whitish or gray. The back is dark, and the head
characterized by white cheeks and a black cap.
Rednecked grebes breed in a variety of water
bodies, from marshes to small, shallow lakes to th-
bays of large lak® These birds are uncommon if
Minnesota, and populations are imperiled by the
loss and modification of wetland habitat.

Figure 31. Reehecked grebe

Rosebreasted grosbeakBheucticus
ludovicianus Figure32) are summer visitors to
Minnesota bird feeders. The males are easily
identified by a red triangle 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. Rosereasted grosbeaks are
found in open woodlands near wgtedges of
marshesmeadowsand woodlands, and
suburban parks and gardens. The winter
range spans from southern Mexico to South
America and the Caribbean. Significant
regional declines in rodereasted grosbeak
populations have been noted.

Figure 32. Roséreasted grosbeak

Photo bv: J.A. Spendelow

Sedge wres(Cistothorus platensjg=igure
33) are small, brown wrens with buffy underparts
and white streaks on the back and crown. They
have an indistinct white eystripe, and often hold
their short tails in a cocked, upright positio
As their name implieghey prefer marshes
and meadows with abundant dense sedge
and grasses. The nest is often made of
sedges, as well. They are unpredictable in
their migration patterns, and may be
abundant in an area one year and complet
absent the next. Human devahoent of
wetlands is the primary reason for the recent
noteable declines in sedge wren populatiof

K Figure 33. Sedge wren

U7

Thes wa mp s gMelogpiaaw 6 s
georgiana Figure34) slow trill is a familiar
sound in swampy areas in the summer. Other
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wetlands, such as bogs andadews, may also harbor Figure 34. Swamp sparrow

populations of this species. Swamp sparrows eat maipnl
seeds and fruits, but may also be adventurous feeders,
wading in the water and putting their heads underneath
in order to capture aquatic insects. This restpred
bird has lIack streaks on the back and an unstreaked gré *
breast and neck. A reddish cap is easily visible during
the breeding season. Swamp sparrows thrive in suitapl
habitat; however, destruction of wetlands has put this|
species at risk. i

|

Theveery(Catharusfuscescend-igure35) is

one of the most easily identifiable thrushes. It has faiftphoto by: Jim Stasz

ta by Jim Stasz.

dark spots on a buffy breast and a reddish brown back
and head. The legs are pink and the eyes are dark with
an indistinct light eye ring. The veery was named #fer

mostc o mmon c¢ adrlo, sao uinvde Fegurgéét\/eery h e

birds also produce a fliHke descending BDSarna Davson

song. Riparian areas with dense vegetation
and wetlands within large forests are good
places to find the veery. The veery is
suffering declines throughout manyrfsaof

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

Virginia rails (Rallus limicolg Figure36) are

Photo by: Deanna Dawson

a rarely seegrounddwelling marsh bird.
They have a rustgolored breasand belly,
brown-streaked back, and black and white barring
on the flanks. The bill is reddish and slightly

curved, and the eyes are red. The Virginia rajl ,:,gure 36 Vlrglnla rail

rarely flies, and spends most of its time walkmg»‘ A
through dense vegetation in freshwater ‘
marsles. It can also swim underwater,
propelling itself with its wings. Because of
their secretive nature, few characteristics and
behaviors have been documented. Population jis:
information is limited, but several reports havg |
indicated declines in some areas. >

White-throated sparrow&onotrichia
albicollis; Figure37) are common in Minnesotg &% B AP
during their spring and fall migrations. They | SRS R o abour

are recognizable by the white patch on the
t hroat and their characteristi

Pine Mountain Lake
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Peabody Peabod ysstripeawitlyhlack 'FBu?e 3G Poated sparrow

and tan or white, and has a yellow spot above the eye
The chest is gray and the back is streaked with brown
and black. They inhabit coniferous or mixed forests, and
prefer areas with multiple openings and abundant low
growing vegtation. Although whiteéhroated sparrows

are widespread, they are declining over portions of the
breeding range.

r

The loud, bubbly song of theinter wren(Troglodytes
troglodytes Figure38) belies its small size. At four
inches in length, the wter wren is the smallest of the
North American wrens. They 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. | Photoby:D

ave Herr

Winter wrens are sometimes described as

| i kexaduselof their small stature and tendency t¢ Figure 38. Wi
stay near the ground, foraging around like a rodent.
The winter wren inhabits a variety of habitats,
including conifer forests and riparian areas. Loss of
forested habitat may pose a threat to the winter wr

112

Theyellow-b el | i ed Sphprapicus kadys § 9
Figure39) name describes it well. This medium
sized woodpecker exhibits a yellow underside, and
feeds primarily on sap it harvests from trees. The
forehead and crown are red, and the throat isratso
in the male. The back and sides are striped with
black and white. Deciduous forests and riparian

nter wren

areas along streams characterize the breeding habitat

of this species. Yellovbellied sapsuckers create a food source
for many other species when thamil holes for sap, and are
therefore considered an important part of the ecosystem.

Populations currently appear stable, and care should be taker| t¢&

ensure they remain that way.

Methods

Bird surveys were conducted between 1iidy and late June,
2008. Surveyors used several techniques to collgormation
on bird speciesPoint counts were conducted at 38 stations,

located 400 meters apart along the lakeshore. Surveyors listgne

for five minutes per station and recorded all species detected
(heardor seen) within that time. Point count surveys were

conducted in the early morning hours, when species were most
likely to be singing. Calplayback surveys were conducted at

Figure 39. Yellov-bellied
sapsucker

Photo by: J.A. Spendelow

Pine Mountain Lake
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