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Executive Summary

A total of forty-two native aquatic plant taxaeredocumented in Pelican Lakicluding27
submergediwo free-floating, four floating-leafandnine emergent taxaMore than 2Gadditional
shoreline emergent plartave also beerecorded.Submerged guatic plants occurred around

the entire perimeter of Pelican Lake and plants were found to a depth of.2P ffmat

occurrence was greatest in depths from 11 to 20 feet, where 72% of the sites were vegetated.
Common submerged plants included muskg, stonewort, coontail, bushy pondwesatt

broad and narrovieaf pondweeds Floatingleaf plents, including vhite waterlily, yellow

waterlily, and floatingleaf pondweegdoccupied aboutl acres. About 89 acres of bulruslere
mapped. Six unique plat taxawere also documented in Pelican Lake.

Surveyors identified5 bird species at Pelican Lake, includingspécies of greatest
conservation needThree new county nesting records were documented; the common tern,
herring gull, and redbreasted merganser. A significant population of nestinglithed gulls

was found on Gooseberry Islgradong with smaller ambers of doublerested cormorants and
great blue heronsThecommon loon was the most commonly recorded species of greatest
conservation needavhile American crows were the most commonly detected species overall.
Bird species diversity was highest imet wetland area south of Stewarts Bay.

One nearshore fish species of greatest conservation,nbedeast darter, was detected at

several locationduring the 2010 nongame fish surveys on Pelican Lakaddition, one
offshoredwelling species of gréast conservain need, the greater redhgraeas ato identified.
Three proxy species, the blacknose shiner, blackchin shiner, and banded killifish, were noted at
multiple survey sites, particularly within the western bays. Total fish species diversirged

during the nongame fish surveys vwaksspeciesbringing the total observed historical fish
community to41 species.

Both greenfrogs andmink frogs were documented during tRelicanLake frog surveysGreen
frogswere recorded more frequentlyan mink frogs, and were heard at approximately 20% of

the survey sites. Frog locations were primarily witihia bays, including Stewarts Bay, Cree

Bay, Breezy By, Moose Bay, and Jones Bay. Other anuran species documented at Pelican Lake
included graytree frogs, American toads, western chorus frogs and spring peepers.

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 sdiaseel surveysnd

the value of the lakeshore is objectively assessed. Environmental denahiny 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 ecalogodel used4 attributes
(hydrological conditions and documented plant and animal presence) to identify sensitive areas
of shoreland. A sensitivity index was calculated for each shoreland segment by summing the
scores of thed attributes. Lakeshorgegments were then clustered by sensitivity index values
using established geospatial algorithms. Sensitive lakeshore areas were buffered and important
ecological connections or linkages mapped. The identification of sensitive lakeshore areas by
this meéhod 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
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lake-specific, in that the model results are intended to recognizadbke probable highly
sensitive lakeshores for a specific lake. Plant and animal assemblages differ naturally between
lakes, and sensitivity scores should not be compared across lakes.

The ecological modetientified four primary sensitive lakeshore asda be considered for

potential resource protection districtibg Grow Wing County. The County may use this
objective, sciencdased information in making decisions about districting and reclassification of
lakeshore areas. The most probable highlyiseadakeshore 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 recreational opportuniffé®y 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 and instead nest in slietleareas 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. Fish such as the least darter,
longear sunfish, and pugnosieinerare strongly associated with large, nehore stands of

aguatic plants. Increasing development pressure along lakeshores may have negative impacts on

these specissand Mi nnesot ads | akes hrapidmte. Withteisimhei ng de
mind, the Minnesota Department of Natural Resources developed a protocol for identifying
Asensitived areas of | akeshore. Sensitive | a

shorelands, shorelines and the relaore aras, defined by natural and biological features, that
provide unique or critical ecological habitat. Sensitive lakeshores also include:

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

Nutrient susceptible areas;

Areas with high species richness;

Significant fish and wildlife habitat;

Critical habitat for species of greatest conservation need; and

Areas that provide habitabnnectivity

N =

Noohkow

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

The sensitive shorelands protocol consists of three componBmsfirst component involves

field surveys to evaluate the distribution of high priority plant and animal spediguatic plant
surveys are conducted in both submerged habitats andimea@ areas, and assess the-lakke
vegetation communities as well as describe unique plant areas. Target animal species include
species of greatest conservation need as wellag/ species that represent animals with similar
life history characteristics. This first component also involves the compilatiexigsiihgdata

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

The second component involviee development of an ecological model that objectively and
consistently ranks lakeshore areas for sensitive area designation. The model is based on the
results of the field surveys and analysis of the additional variablseshore 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 Besamsise the model is
based on scientific data, it provides objective, repeatable readlisaa be used as the basis for
regulatory action.
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The final component of identifying sensitive lakeshore areas is to deliver advice to local
governments and other groups who could use the information to maintain high quality
environmental conditions arid protect habitat for species in greatest conservation need.

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

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

PelicanLake (DOW 18030800)

is locatedeast of the city of Breezy
Point in Crow Wing County,
north-central MinnesotgFigure 1).
It is located within the Laurentian
Mixed Forest ecological region, on

the true forested region of the state.

Pelican Lake occurs within the
Pine River Watershed but it is not
naturally connected to the Pine
River. There are no natural inlets
but a ditchon the north end
connectghe lake to Lake
Ossawinnamakee. Pelican Lake
classified as a seepage lake, and
receives most of its flow from
groundwater flonand

precipitation

—h

Pelican Lake has a surface area g
approximately 8,300 acres, makin
it the largest lake in Crow Wing
County and the Pine River
Watershed.The lake striches
about five miles lag from north to
south,and has about 29 miles of
shoreline. Thereare multiple bays

©

Figure 1. Location of Pelican Lake in Crow Wing

County, Minnesota.

Breezy

Pequot Poigle.
Lakes
A
Pelican Lake

Brainerd

along the west and north shores.

Gooseberry Islandocated at the northwest end of the lak@pproximatelyl5 acres in size

(Figure 2) The majority ofthe Pelican Lake shoreline is privately ownaad heavily

developed Four publicaccesses are available for (B&ure3).

Pelican Lake has a maximum depth of 104 feet but nearly half of the Islkallzw (15 feet or
less in depth). Along the east shore, broad shallow zones extend up to one mile from shore,
while the southern angestern shorelines tend to have much steeper depth contours (Figure 4)

Pelican Lake is characterized as

oligotrophic, with low levels of nutrient
enrichment.The average Secchi depth
(which measures water transparency)
between 1973 and 2008 was neddy

feet, indicating relatively high water
clarity (MPCA 2011).

Pelican Lake

Figure 2. Googberry Island, 20Q.
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Figure 3. Features of Pelican Lake.
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Figure 4. Depth contours of Pelican Lake (based on 2010 data).
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|. Field Surveys and Data Collection

Surveyand data collection followed Minnesotads S
protocol (MN DNR 200). Resource managers gathered informationddifterent variables in

order to develop the sensitive shorelands model. Sources of data includet analrkistorical

field surveys, informational databases, aerial photographs, and published literature. The

variables used in this project were: wetlands, 1sbare plant occurrence, aquatic plant richness,
presence of emergent and floatilegf plant bes, unique plant species, nedore 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 the extended stdefined shoreland area (within 1320 feet of
shoreline) oPelicanLake

Introduction

Wetlands are important habitat types that Pelican Lake wetland
provide a variety of services to the
environment, to plants and animals, and to
humans. Wetland vegetation filters pollutant
and fertilizers, making the water cleaner. Th
roots and stems of wetland plants trap
sediments and silt, preventing them from
entering other water bodies such de

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 yemhtrge the

groundwater. Wetlands also provide valuable habitat for many wildlife species. Birds use
wetlands for feeding, breeding, and nesting areas as well as migratory stopover areas. Fish may
utilize wetlands for spawning or for shelter. Numerglants will grow only in the specific

conditions provided by wetlands. Finally, wetlands provide a variety of recreational
opportunities, including fishing, hunting, boating, photography, and bird watching.

Although the definitions of wetlands vary caerably, 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 animad that inhabit the area. The more technical definition includes three criteria:
1. Hydrologyi the substrate is saturated with water or covered by shallow water at some
time during the growing season of each year
2. Hydrophytes at least periodically, the larslipports predominantly hydrophytes (plants
adapted to life in flooded or saturated soils)
3. Hydric soilsi the substrate is predominantly undrained hydric soil (flooded or saturated
soils) (adapted from Cowardin et al. 1979)

Methods

Wetland data were obiteed fromthe National Wetlands Inventory (NWI) of the U.S. Fish and
Wildlife Service (USFWS). The NWI project was conducted between 1991 and 1994 using
aerial photography from 19791988. Wetland polygons obtained from the NWI were mapped
in a Geograpis Information System (GIS) computer program. Only wetlands occurring within
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the extended stat@efined shoreland area (i.e., within 1320 feet of the shoreline) were considered
in this project. Wetlands classified as lacustrine or occurring lakewahe BéticanLake
ordinary high water mark were excluded from this analysis.

Results

Approximately 30 aaes, orl0%, of thePelicanLake shoreland area (the areahwit1320 feet

of the shorelineare described as wetlands by NWAelican Lake wetlands were fairly patchy in
distribution (Figureb). Many of the wetlands occurred in small pockets scattered along the
shoreline. Interspersed among these small pockets were several larger wetland complexes.
These larger wé&inds occured south of StewastBay, south and west of Moose Bay, and along
the eastern lake shoreline.

The most common wetland type occurring within the Pelican Lake shorelantdeysdustrine
emergen{Cowardin et al. 1979) or marsh (MN DNR 20@¥stem. Witin this wetland type,

the primary water regime was identified as seasonally flooded, meaning that surface water
persists through the growing seaso@heomatert he wa
regimes included seasonally flooded, interemtty exposed, or saturated substraibe

dominant vegetation withithe emergent wetland system was herbaceous veget&ioab

shrub (Cowardin et al. 1979)/wetland shrubland (MN DNR 2003) and unconsolidated bottom
wetlands were also present at Palitake.
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Figure 5. Wetlands within 1320 feet of Pelican Lake shoreline.

!

@ \\etlands

Pelican Lake

Pagel4 of 82



Hydric Soils

Objective

1. Map hydric soilswvithin the extended stat#efined shoreland area (within 1320 feet of
shoreline) oPelicanLake

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

Hydric soils are one of the fAdiagnostic envir
(along withhydrology 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 tf&DA Natural Resources

Conservation Service (NRCS) with other Federal agencies, State agencies, County agencies, and
local participants, provided soil survey daRolygons delineating hydric soils were mapped in a

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

this project

Results
At the time of the writing of this reportjgitized soil survey datwasavailable foronly a

portion of Crow Wing Countyand did not include the north and wskbres of PelicanLake.
Because a complete data laget not exist hydric soilswere not included in the final analysis
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Plant Surveys

Objectives

1. Record presence and abundance of all aguatic plant taxa
2. Describe distribution of vegetation in Pelican Lake
a. Estimate maximum depth of plant colonization
b. Estimate plant occurrence in bays versus main lake
c. Estimate and map the nestiore occurrence of vegetation
3. Delineate and describe floatigaf and emergent plant beds
4. Map distribution and describe habitat efique plant species
5. Calculate and map aquatic plant taxa richness

Summary

Forty-two native aquatic plant taxaave been documented in Pelican Lakeluding27
submergediwo free-floating, four floating-leafandnine emergent taxaAn additional23
shoreline emergent plantgere alsaecorded.

Submerged@uatic plants occurred around the entire perimeter of Pelican Lake and plants were
found to a depth of 25 feet. Plant occurrence was greatest in depths from 11 to 20 feet, where
72% of the sites are vegetated. Common submerged plants included muskGtess6p.),
stonewort Nitella sp), coontail Ceratophyllum demersymbushy pondweed\@jas flexilig,

and broad and narreileaf pondweedsRotamogetorspp.). The nomative submerged plant,
curly-leaf pondweedRotamogeton crispiswas present in the lake, but occurred infrequently
and was not found in any sample sites.

In theshore to five feet depth zone, 11% of the sample sites contained at least one emergent or
floating-leaf plant. Floahg-leaf plants, including white waterliyNymphaea odorajayellow
waterlily (Nuphar variegaty and floatingleaf pondweedRotamogeton natafsoccupied about

41 acres. About 89 acres of bulruschoenoplectuspp) were mapped.

Unique plants documentéal Pelican Lakeveresmall burreed$parganium natanswild calla
(Calla palustrig, threeway sedgeulichium arundinatm), wiregrass woolly sedgé&arex
lasiocarpd, flat-leaved bladderwort{tricularia intermedig, and lessebladderwort
(Utricularia minor).

Introduction

The types and amounts of aquatic vegetation that occur within a lake are influenced by a variety
of factors including water clarity, water chemistry, water depth, substrate, and wave activity.
Deep omwind-swept areas may lack in aquatic plant growth, whereas sheltered shallow areas
may support an abundant and diverse native aquatic plant community that in turn, provides
critical fish and wildlife habitat and other lake benefits. The annual abundfisicéyution and
composition of aquatic plant communities may change due to environmental factors, predation,
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the specific phenology of each plant species, introductions ehabwve plant or animal species,
and human activities in and around the lake.

Non-native aquatic plant species, such as elady pondweedKotamogeton crispiismay

impact lakes, particularly if they form dense surface mats that shade out native plants. However,
the mere presence of an invasive species in a lake may haver litleimpact on the native

plant community and the presence of a healthy native plant community may help limit the

growth of nonnatives.

Humans can impact aquatic plant communities directly by destroying vegetation with herbicide

or by mechanical mean#otorboat activity in vegetated areas can be particularly harmful for
species such as bulrush, wild rice and waterlilies. Shoreline and watershed development can also
indirectly influence aquatic plant growth if it results in changes to the overall gaadéty and

clarity. Limiting these types of activities can help protect native aquatic plant species.

Submerged macroalgae

Algae are primitive forms of plants that do not form true roots, flowers or vascular tissue. They
range in size from single dslo giant seaweed Freshwater algae that live in Minnesota lakes
include tiny, freefloating planktonic algae, filamentous algae, and macroalgae. Macroalgae
often resemble rooted plants and provide similar habitat and water quality benefits and were
therefore included in this survey.

Figure 6. Bed of muskgrass

MuskgrasgCharasp.; Figureb) is a large algae that is
common in many hard water Minnesota lakes. This plant
resembles higher plants but dows form flowers or true
leaves, stems and roots. Muskgrass grows entirely
submerged, is often found at the deep edge of the plant

zone (Arber 1920), and ma car pet
lake bottom. These beds provide important habitat for fig
spawningand nesting. Muskgrass has a brittle texture and
characteristic Amuskyo odlo ted t

substrates and is often the first species to colonize open| rigyre7. Soneworton Pelican Lake
areas of lake bottom where it can act as a sediment : 4 .
stabilizer.

- -

Stonewort(Nitella sp; Figures 7) is also a largalgae but
lacks the brittle texture and musky odor of muskgrdiss
often bright green in color and resembles strands of hair
Stoneworts often found in deeper water than muskgrass

Submerged rooted plants

Submerged plants have leaves that grow below the water surfd@®me species also have the
ability to form floating and/or emergent leaves, particularly in shallow, sheltered sites.
Submerged plants may be firmly attached to the lake bottom by roots or rhizomes, or they may
drift freely with the water current. This group includes-fiowering plants such as large algae,
mosses, and ferlike plants, and flowering plants that may puod flowers above or below the
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water surface. Submerged plants may form-@rawing mats or may grow several feet in the
water column with leaf shapes that include broad ovals, long andldgessr finely dissected.

Coontail(Ceratophyllum demersurfigure8) is the most
common submerged flowering plant in Minnesota lakes,
grows entirely submerged and is adapted to a broad rar
of lake conditions, inclding turbid water. Cooatl is a
perennial and can owsmter as a green plant under the ige
before beginningiew growth early in spring. Because it is £
only loosely rooted to the lake bottom it may drift between
depth zones (Borman et al. 2001). Codmisivides
important cover for young fish, including bluegills, perch, 58
largemouth bass and northern pike. It also supports aquatic
insects beneficial to both fish and waterfowl.

Figure8. Coontall

Bushy pondweedNajas flexilis Figure9) andsouthernnaiad
(Najas guadalupnsig are native submerged plants that often grg
low in the water column and form inconspicuous flowers. Thet
species look very similar, but bushy pondweednusual because

it is one of the few annual submerged species in Minnesota ang
must reestdlish every year from seed. It prefers hard substratg
and is not tolerant of turbidity (Nichols 1999b). Southern naiad

may overwinter as perennial planbr sprout from seedThe seeds
and foliage obothplants are an important duck food atfue

foliage provides good fish cover.

©2002, Gary Fewless
Photo by: Gary Fewless (UW Gree
Bay)

Pondweed$Potamogetorspp. andStuckeniaspp.) are one of the
largest groups of submerged plants in Minnesota lakes. These plants are rooted perennials and

their rhizomes may form mats on the lake bottom that helpodidage soil (Arber 1920).
Pondweeds have oppositeshamedoefll ecwers tamat fer
water surface.Some pondweeds may also form floating leawdany pondweed species

overwinter as hardy rhizomes while other specreslpce tubers, specialized winter buds, or

remain fievergreeno under the 1ice. Seeds and
waterfowl food (Fassett 1957). The foliage of pondweeds is food for a variety of marsh birds,

shore birds and wildliferad 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 preferences and tolerance to turbidity. There 2@ species

of pondweeds in Minnesota and they vary in leaf shapes and sizes.

Pondweeds can be grouped by their leaf slzaksize Ribbonleaf pondweedare plants with

long, narrow, grasike leaves. This group includes flatem pondweedPotamogton

zosteriformi¥ andRobbin®pondweed R. robbinsii; Figure10). Broadleaf pondweedare

often referred to as flagelked moogdeeedRbamplibiug | er s and
Figurell), lllinois pondweed P. illinoensiy, white-stem pondweed?( praelonguy variable

pondweed Potamogeton graminepand claspingeaf pondweedK. richardsoni). Narrow-leaf
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pondweedssuch as sago pondwegttuckenia pectinataéigurel?) have very narrow, almost

needlewidth leaves

Figure 11. Largdeaf pondweed

Photo by: Paul Skawindi® 2009 ]

Figure1l2 Sago pondweed

Floating-leaf and emergent plants

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 fr
wave action, offer shelter for insects and young fish, and
provide shade for fish and frogs. These beds also provide fi
cover and nesting material for waterfowl, marsh birds and
muskrat. Floatindeaf and emergent plants are most often
found in shallowwater to depths of about six feet and may
extend lakewvard onto mudflats and into adjacent wetlands.

White and yellow waterlilies can be found in lakes in both

O'iﬂgure 13. White waterlily

northern and southern Minnesoft/hite waterlily(Nymphaea

odoratg Figurel3) has showy white flowers and round leave)
with radiating veins.Yellow waterlily (Nuphar variegata
Figure14) has smaller yellow flowers and oblong leaves with
parallel veins. These species ofteromaur in mixed beds but
yellow waterlily is generally restricted to depths less than se|
feet and white waterlily may occtw depths of ten feet
(Nichols1999b).

Emergent aquatic plants have stems and/or leaves that extg
well above the water surfacdlost emergent plants are

Fi

flowering plants, though their flowers may be reduced in siz
Emergent plants include perennial plants as well as annual
plants. Emergent plants can be grouped by leaf width as
narrowleaved, grasteaved and broattaved plarg.

BulrusheqSchoenoplectuspp.;Figure15) are emergent,
narrowleaved, perennial plants that occur in lakes and
wetlands throughout Minnesota (Ownbey and Morley 1991)
Bulrush stems are round in cross sectiod lack showy

Pelican Lake
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leaves Clusters of smaflowers form near the tips of long, narrow 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 eruessyhe

and direct removal by humans.

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

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

e Plants species with high coefficient of conservatism values (C values). These values
range from O to 10 and represent the fiest
occur in a landscape relatively unadteé from what is believed to be a gsettlement
conditiono @Edidaghset ak 2006 ®Iandspecies with assigned C
values of 9 and 10 were included as unique species.

Figure 16. Bladderwort flowers

Bladderworts (tricularia spp.) are a group of submerged plants
with finely divided leaves. They produce roots but do not firm
anchor to the lake bottom. Greater bladderwdrtvulgaris)is
found in lakes and ponds throughout Minnesota but several ot
species are much less common. Unique bladderwort species
includeflat-leaved bladderwoiiJ. intermedid andlesser
bladderwortU. minor). Bladderworts have specialized air
bladders tharegulate their position in the water column. They|
also act as fAuvnhdapwatkery vVetnousl
digesting small insects in the bladders. Bladderworts produce small
but showy flowers (Figur&6) that emerge above the water surface| Figure 17. Small burreed
They preér soft substrates (Nichols 1999b) but also float freely in :
water column and may be found in protected areas such as watel
beds. They are found in protected, shallow lake areas and have
documented at scattered locations throughout northemnddota
(Ownbey and Morley 1991).

There are several species of burrégplarganiunspp.) in Minnesota
and the genus includesnergent and floatintpaf plants. Burreeds
are named for their biike cluster of fruits. Small lurreed
(Sparganium natandg-igurel?) is the smallest burreed in the state
andoccurs insmall pools and protected bays of lakegamntheastern
Minnesota. This plant forms floatinggrasslike leaveshat may
be up tatwo feetin length On mudflats, smll burreed may
grow as an emergent plant. Flowers are formed in early sum
andfruits are formedn middle to late summer.

Pﬁotoby: John Slman, uw
Stevens Point

Figure 18. Water arum

Water arum(Calla palustris Figurel8) is an emergent,
perennial wetland plant that may grow along marshy lakeshore
as well as in wooded swamps, marshes and bogs (Nichols
1999b). The plant is recognizable by its hesdndped leaves and
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the showy, white petdike spathe. This is a speciebnorthern
latitudes and Minnesota is the southwestern I{iFibra of North
America2007). Within Minnesota, water arum primarily occurs in
the northeast half of the state (Ownbey and Morley 1991).

Figure 19. Threavay sedge

Threeway sedgéDulichium arundinaceurrFigurel9) is an
emergent, perennial plant that grows along soft bottom lakeshofe = W
and in marshes. This plant does not produce a showy flower byt B @w
can be identifiedy its unique threeanked leaf arrangement that ne "*&f(l!
resembles an airplane propeller from above (Newmaster et al. | photo: A, Mrray, Uof ida‘
1997). Threewnay sedge is found along shores of lower alkalinity Center for Aquatic Plantso2003.
lakes (Nichols 1999b) throughout central and northern Minnesota
(Ownbey and Mody 1991).

Figure 20. Wiregrass
woolly sedge
™ O

Wiregrasswoolly sedggCarex lasiocarpaFigure20) is anemergent,
perennial plant that grows in small tufts with long scaly stolons. It
purplishred at the base and is usually smooth. The leaaes no
midvein and are usually roughened near the tip. The staminate sd
are light reddistbrown, erect and can be sessile or subsessile. Th¢
pistillate scales are lanceolate and are purliistwn with a green
center. Wiregrass sedge can be foundiad sloughs and lake
shorelines (Mohlenbrock 2005). It is found in northern and central
Minnesota at scattered locations (Ownbey and Morley 1991).

Species richness

Species richness is defined as the number of species present in a community andisedféen

a simple measure of biodiversity (Magurran 2004). In aquatic plant communities, species
richness is influenced by many complex factors (Pip 1987) including water chemistry,
transparency, habitat area and habitat diversity (Vestergaard andédaed 2000, Rolon et al.
2008). In Minnesota, water chemistry 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 influenqaant species richness and eutrophic and

hypereutrophic 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 ath overall health of the lake plant community. Loss of aquatic plant species
has been associated with anthropogenic eutrophica&imicKey 1971, Nicholson 1981, Niemeier

and Hubert 1986and shorelad development (Meredith 1983).

Within a lake, plant spres richness generally declines with increasing water depth, as fewer

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
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Methods

Theaquatic plant communities of Pelican Lake were described and measured using several
techniques as found in Minnesotads Sensitive
nomenclature follows MnTaxa 20.

Grid point -intercept survey

A grid pointintercept survey was conducted in Pelican Lake on June 7, 10, 16, 24, and July 8,
12, 2010 §imon andPerleberg2010. A GIS computer program was used to establish aquatic
plant survey points throughout the littoral (i.e., vegetated) zone ddkbeo a depth of 20 feet.

Points were spaced 150 meters apart and 984 sites were sampled within the shore to 25 feet
depth interval. An additional 26 sites were surveyed in the 26 to 30 feet depth zone but since no
vegetation was found, these deepetawraites were not used in analys&sequency was

calculated using the survey sites from shore to 25 feet. Surveyors navigated to each site using a
handheld Global Positioning (GPS) unit. At each sample site, water depth was measured and all
vegetatiorwithin a onemeter squared area was sampled using a d¢walded garden rake. All
aquatic plant species present within the sample plot were recorded and frequency of occurrence
was calculated for each species. Any additional species found outsideniple plots were

recorded as present in the lake.

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 2005). They included a combination of
aerial photo delineation and interpretation, field delineation, grouutking aml site specific
surveys. DNR Fisheries biologists mappedliush cattail and wild ricdoeds in 2009 using
handheld GP&nits In 2010, vaterlily beds were delineated usidg08Farm Service
Administration (FSA) true color aerial photos. Black and waégal photos from 1999 were
used to help distinguish the true shoreline from mats of perennial vegetation.

Searches for unique and rare species

Prior to fieldwork, surveyors obtained known locations of state and federally listed rare plants
within onemile of Pelican Lake from the Rare Features Database of the MN DNR Natural
Heritage Information System. Surveyors also queried the University of Minnesota Herbarium
Vascular Plant Collection database and DNR Fisheries Lake Files to determine if dartiin p
species had previously been documented in or near Pelican Lake.

Surveyors searched for unique and rare plant species in 2010 during the lakewidet@aept
survey. A targeted search for rare aquatic vascular plants was conducted by the Minnesot
County Biological Survey Program on Septent®et998 (Myhre 1998)This search focused on
sites that were most likely to contain rare plant species. Botanists used professional experience
to select rare species search sites and included factorssssiohraline development, substrate

type, water depth, and native plant community type in their site selection. To gain access to
shallow vegetated areas, searches were conducted by slowly kayaking, canoeing and/or wading
through the site. A brief habitdescription and a list of all plant taxa found in the search area
were recorded.
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If unique or rare plant species were located, surveyors recorded the site location, the plant
species found, associated plant species, approximate water depth andestylpgtratVhen
necessary, plant specimens were sent to the authority in the field for identification verification
and annotatioriVoucher specimens were made to document new locations of rare species,
county records and some other species and were subitoifié Herbarium of the University

of Minnesota Bell Museum of Natural History, St. Paul, MN.

Results

Distribution of plants by water depth

Aquatic plants were found from shore to a depth ofe2b and within that zone, 46% of the sites
containedvegetation. The greatest occurrence of plants was in the depth zone from 11 to 20 feet,
where 72% of the sample sites contained plants. In water depths of 21 to 25 feet, plant frequency
was 27%.

Distribution of plants in main basin versus bays

Plantswere most common in protected bays, where 82% of the sites were vegetatedBigure
Shallow, windswept areas, such as the southeastern and north shore, were sparsely vegetated.
Most bays contained beds of emergent and flodgaged plants.

Aquatic plant species observed

A total of42 native aquatic plant tax@ave beemecorded in Pelican Lakéncluding 33 taxa

found in 2010 and an additional nine taxa found during the 1998 rare plant search. These
included27 submeged, twofree-floating (Tablel), fourfloating-leaf andnineemergent taxa
(Table2). Several species that can be difficult to distinguish in the field were grouped together
for analysisOne nornative submerged species, cuidaf pondweedHotamogeton crisp)s

was documented during the 2010 survey.

Twenty-three shoreline emergent plants have also been documented during surveys of Pelican
Lake (Appendixl).
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Figure21. Aquatic plant distribution in Pelican Lake, 2010.
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Tablel. Submerged and frd®ating aquatic planteecorded in Pelican Lake

Description Common name Scientific name Frequency?
Large algae Muskgrass Charasp. 31
Stonewort Nitella sp. 7
_ Bushy pondweed Najasflexilis 5
g;\?élc’i TOT;';?S Southern naiad Najas guadalupensis <1
Canada waterweed Elodea canadensis 3
Ribbon | Flat-stem pondweed Potamogeton zosteriformis 4
leaved | Robbirsdpondweed Potamogeton robbinsii 1

Frieso6 pondw Potamogetorriesii®
_ Sago pondweed Stuckenia pectinafa °
@ IFeI 2\% d Small pondweed Potamogeton pusillus X©
3 Straightleaved pondweed | Potamogeton strictifolius X©
" -§ Blunt-tipped pondweed Stuckenia filiformis X©
‘g 2 lllinois pondweed Potamogetorilinoensis 1
= Variable pondweed Potamogeton gramineus 1
cg” Broad | Claspingleaf pondweed Potamogeton richardsonii 1
g leaved | White-stem pondweed Potamogeton praelongus 2
L_CLJ Largeleaf pondweed Potamogeton amplifolius 1
Curly-leaf pondweed Potamogeton crispus NG
Other ribbon Wild celery Vallisneria americana 1
leaved plants Water stargrass Heterantheradubia <1
Coontail Ceratophyllum demersum 5
Northern watermilfoil Myriophyllum sibiricum 2
. Water marigold Bidens beckii 1
321/:1(:§dleaved White water buttercup Ranunculus aquatilis <1
Greater bladderwort Utricularia vulgaris <1
Flat-leaved bladderwort Utricularia intermedia <1
Lesser bladderwort Utricularia minor X©
Freefloating Star dJckwe.ed Lemna tris.ulc.a <1
Turionforming duckweed | Lemna turionifera X°

*Frequency values are provided for taxa that were observed withiripigrtept survey sample stations. They represent the
percent of the sample stationghin the shore to 2feet depth zonéN = 984)that contained plant taxon.

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

X®=located only during Minnesota County Biological Sun@ygeptember 199&i¢t found during the 2010 survey)

X%= located during the 2@ pointintercept surveput only found outside of sample points

Pelican Lake
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Table2. Floatingleafand emergent aquatic plants recordeBeficanLake

Description Common Name Scientific Name Frequency?
White waterlily Nymphaea odorata <1
. Yellow waterlily Nuphar variegata <1
Floatingleaf Small burreed Sparganium natans X©
Floatingleaf pondweed | Potamogeton natans X
Hardstem lulrush Schoenoplectus acutus 5

Soft-stem bulrush Schoenoplectus tabernaemontar
- INeZUg;V Threesquare hlrush Schoenoplectusungens <1
) Spikerush Eleocharispalustris 1
% Needlegrass Eleocharis acicularis X©
E Wild rice Zizania palustris <1
Grassleaved | Narrowleaved cattail Typha angustifolia <1
Narrowleaf burreed Sparganiunmemersum X©
Broadleaved | Broadleaved arrowhead Sagittaria latifolia X°

#Frequency values are provided for taxa that were observed withinipi@irtdept survey sample stations. They represent the
percent of the sample stations within the sho2btfeet depth zon@N = 984)that contained a plant taxon.

®Species in thigenus were grouped together for analysis because field identification to the species level was difficult.

X°= located only during Minnesota County Biological Sun&eptember 199&i¢t found during the 2010 survey)

X%= |ocated during the 2 pointintercept surveput only found outside of sample points

Submerged plants

Theplant community included leafy plants that are anchored to the lake bottom by roots as well
as large algae that may resemble leafy plants but are weakly anchored to the lake bottoem. Low
growing plants were common in Pelican Lake and includadkgrass anstonewort
MuskgrasgCharasp,) was present i81% of all sample sites arglonewort Nitella sp.)

occurred in7% of the sites (Tablg&). These plants were widespread around the shoreline and
often occurred together (FiguP2A). Muskgrass dominated the plant community from shore to

15 feet and stonewort was comnfoom 16 to 25 feet.

Coontail was recorded in 5% of the Pelican Lake survey sites, primarily pndtected bays
Bushy pondweed was recorded in 5% of the siiezadleaf pondweeds were found in 6% of the
sites, and narrowleaf pondweeds were found in 5% of the sites (Fi@2i& C, D, E).
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A. Muskgrass
(Chara sp.)
_Stonewort
(Nitella sp.)

C. Bushy
pondweed

D. Broad-leaf
pondweeds
(Potamogeton sp.)
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Figure22. Distribution of common aquatic plants in Pelican Lake, 2010.
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Floating-leaf and emergent plants

Floating-leaf and emergent plants occurred in Watergigre 24 waterlilies and cattails in Pelican
depths ofiive feet and less. Lake, 2010.

About41 acres of floatindeaf plant beds were
mapped and the largest bedswreced in the
protected areas of Cr&ay, and Stewarts Bay
(Figure23). The most common floatintpaf plant
species were white waterlily, yellow waterlily, and| &
floating-leaf pondweed. Because surveyors avoide¢
motoring intofloating-leaf plant beds, the frequency |
values obtained for these taxa (Tablevere lower
than the actual lakewide occurrence. Frequency
values for floatingleaf taxa represent the occurren
of these taxa only within the sites that were
surveyed. Warlily beds often contained scattered
bulrush plants as well as submerged plants (Figur
2471 25) and were usually associated with muck
sediments.

‘eFigure25 Bulrush bed in Pelican Lake, 2010

Surveyors delineated approximately 166 acres of
emergent plants and the most common taxa werej
bulrush and dsails. About89 acres of bulrush and
mixed bulrush were mappeahd about 71 acres of cattails were mapped

Other emergent plants occurred at scattered locations around the lake and included spikerush and
wild rice. Manyof these emergent plants occuptée 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.
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Figure 23. Distribution of flating-leaf and emergent plant beds in Pelican Lake.

25 Bulrush
» Waterlilies
¥ Wild rice

Cattails/
Spikerush

a

Pelican Lake Page29 of 82



Unique plants

In addition to the commonly occurring plants in Pelican Lake, six unique plant species were
located. Flateaved bladderwort was found at three sites during the survey and was concentrated
in Creeand Moose Bys. Lesserbladderwort, thregvay sedge, smiaburreed, water arupand
wiregrasswoolly sedge wez found in Moose Bay (Figure 26 These species are not

widespread in Minnesota but their presence is indicative of relatively undisturbed native plant
beds in and adjacent to Pelican Lake.

Species ritiness

The number of plant taxa found in each one square meter sample site ranged fromQero to 1
(Figure27). The greatest number of species was found in protected bays with a mean of three
species per siteMost sites in the main lake contained only plent species or no vegetation
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Figure26. Unique aquatic plants in Pelican Lake, 2010
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Figure27. Aquatic plant richness (number of taxa per sampling station), 2010.
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Near-shore Substrates
Objective
1. Describe and map the nesinore substrates &kelicanLake

Introduction

Substrate type_ can have an eﬁ?Ct on specie Rubblesubstratealong Pelican Lake shoreline
makeup and richness. Some fish, such as the
pugnose shiner, least darter, dmagear

sunfish, prefer small diameter substrates, such
as silt, muck, and sandther species, such a
walleye, prefer hard bottom substrates with
larger diameter, such as gravel and rubble.
diverse substrate will also allow plants with
different hditat requirements to exist within
system. For example, bulrush may occur o
sand or gravel whereas yellow waterlily
prefers soft substrates (Nichols 1999b).

Methods

Nearshore substrate iRelicanLake was evaluated at a total##8 sampling statiogs set up in

the grid poirkintercept aquatic plant surveys and rslaore fish surveys. Plant sample stations

were 65 meters apart and occurred in a grid from shore to a depth of 20 feet; substrate was
evaluated at sample sites in seven feet of wateysst ITo increase sample coverage at-near

shore sites not covered by the grid sampling, substrate was also evaluateeshbreefish

sample stations. Fish sample stations were located every 400 meters around the perimeter of the
lakeshore and substratas evaluated &@09of these stations.

Surveyors evaluated substrate by tapping a pole into the lake bottom; soft substrate could usually
be brought to the surface on the pole or sampling rake for evaluation. If this was not feasible,
substrate was eluated by visual observation. Standard 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 Diameter1/8 to 3 inches
Sand Diameter less than 1/8 inch
Silt Fine material with little grittiness
Soft Bottom Marl Calcareous material
Muck Decomposed organic material
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