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Introduction

Aquatic plant communities are an important aspect of lake ecosystems. Submerged
macrophyteprovidefood andshelterfor otherorganismswithin the ecosystemsuchasfish and
invertebratecommunities. Like almostall plants,macrophytesupplyoxygento the systemvia
photosynthesisMacrophytephotosynthesisanalsopotentiallyreduceeutrophicationn lakesby
utilizing large amountsof nutrients, which decreasesutrient availability to phytoplankton
(Canfieldet al. 1984). By reducingthe amountof nutrientsin the watercolumn,aquaticplants
decreasehe likelihood of algal blooms. Macrophytesalso reduceeffectsof water turbulence
(Canfieldetal. 1984),which meanghatshorelinevegetatiorcanhelp preventerosion.

Lakeecosystemthathavedo not havehealthyandabundanmacrophytecommunitiesareless
diversedueto thelack of habitatsandfood resource®nwhich otherorganismsely. Therewould
alsobe greaterabundancesf nuisancealgaepopulationsandincreasecderosionof the shoreine.
A reducechativeplantcommunitycouldalsoallow invasivespeciessuchasEurasiarwatemilfoil
(Myriophyllumspicatumn), to dominatehe community,which could furtherchangehecommunity
structurewithin the ecosystem.

Despiteall the benefitsof aquaticplantcommunitiesanoverabundancef speciesgspecially
invasive species,can be detrimentalto lake ecosystems. Excessiveplant growth can disrupt
recreationalusesof the lake, such as boating, fishing, and swimming as well as ecosystem
functions. Lakesthat containexcessivauisanceplantgrowthcanrequiremanagemerprograms
to controlthe effectsof the plantcommunityonthe ecosystem.

Managemenbf aquaticplant communitiesis importantto maintaina stablelake ecosystem.
Aquatic plantssurveysarea goodstartto understandinghe macrophytecommunityby recording

plant speciesabundancegensity,andthe presencef invasivespecies.In 2019, Tip of the Mitt



WatershedCouncilexecuteda contracton behalfof the Dougas Lake ImprovementAssociation
partneringwith the University of Michigan Biological Stationto surveyaquaticplant specieon
the lake. One previous survey was conductedby the WatershedCouncil and University of

MichiganBiological Stationin 2012.

StudyArea

Douglas Lake is locatedin northwesternCheboyganCounty, Michigan, on the border of
EmmetCounty. The lake coversanareaof 15 km? with 22.5km of shorelinethatis divided into
eastandwesthalvesby a large shoal. Major landmarksin the westernhalf of the lake include
Marl Bay, Maple Bay,andP e | I$landsNorth FishtailBay andSouthFishtailBay lie to the east.
Residentialrbanizations seemalongthe shoreof thewesterrhalf of the lake, while theshoreline
of NorthandSouthFishtailBay remans mostlyundeveloped.

DouglasLakeis akettle lakewith five deepkettleholesthatwereformedby retreatingglaciers
thousandsof yearsago (Figure 1). The maximumdepthin the lake is 80 feet in kettle holes
betweerPellsislandandGrapevinePointandnorthwestof Pellsisland. The majority of the lake
hasa depthof lessthan30 feet. Lancastelor Bessey)CreekandBeavertailCreekarethe major
inlets of DouglasLake at the northeasterrand northwesterrshores respectively. EastBranch
Maple River is the major outlet of the lake in the southwesterrshoreof Maple Bay. The Maple
River Watershed,including Douglas Lake, comprisesthe northwest portion of the greater
CheboygarRiver Watershedwaterfrom which ultimately drainsinto Lake Huron at the City of
Cheboygan.

According to WatershedCouncil Volunteer Lake Monitoring data, Douglas Lake is a
mesotrophidake. Surveysby the Michigan Departmentof Natural Resourceshow that some

oligotrophiccharacteristicexist,allowing for suitablelevelsof dissolvedoxygenin the depthsof



kettleholes(Godby& Cwalinski,2016. Oligotrophiclakesarecharacterizedby cold, deep clear
waterthatis nutrientpoor. A mesotrophidakeis alakethatis transitioningfrom anoligotrophic
stateto a eutrophicstate. Eutrophiclakesarewarm, turbid, andvery productivedueto the high
nutrientcontent Therefore,DouglasLake is moderatelyproductiveandtransitioningto a more

productivestate especiallyin the shallowareas.
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Methods

Thestudyfocusedon moredevelopedaireasof DouglasLake, including StoneyPoint, Bentey
Point,NuttingsBay, Marl Bay, Maple Bay, andPellsisland,andBryanBay. The assumptiorwas
that invasivespeciesvould be morelikely to be introducedin developedareas.The studyalso
focusedon areasof the lake with vegetation. Field datawas collectedfrom August through
October2019

The surveywas conductedusing grapplingrakes(madeby attachingthe headof a double
sidedbow raketo arope)aswell asvisualassessmertf the area. Depthwasusedasa proxy for
light penetratiorandabundanplant growth. Individual datapointswere capturedon iPadsusing
Surveyl23for ArcGIS. Surveyl23collectsquantitaive, qualitative,and spatialinformationthat
makes creating, sharing, and analyzing surveys easy. Specimen were collected, identified,
photographedand recordedinto Surveyl23forms. Transitionsbetweenplant communitiesor
areasvithout vegetatiorwere mappedusinga LowranceHDS10fish finder.

A total of 253 siteswere sampledthroughoutall vegetatedake areas. Samplesiteswere
determinedby creatingtransectdrom the shore. Spacingalongthe shorelinebetweensampling
transectgenerallyrangedrom 150to 500 metersandthedistancebetweersamplingpointsalong
eachtransectvaried from approximately50 to 300 meters The rangein distancesbetween
samplingtransectandsamplepointsis aresultof the variability in distributionof aquaticplants
in DouglasLake andreflectsthes u r v eeffoststasobtainsamplegepresentativef all aquatic
plantcommunities.

At eachsamplesite, the boat was anchored,most of the time with two anchors.A new
Surveyl23orm wasopenedafteranchoringatthesiteonaniPad,which usedcellularsignalfrom

cell phone hot spotsto acquire GPS coordinatesautomatically. Surveyl123geopointshave a



precisionrangeof one squaremeter. Depthandtemperaturavere recordedfrom the Lowrance
HDS 10fish finder. Grapplinghookswereusedassamplingdevicesandthrownin four directions
from the boatto obtaina sufficient sample. Whenpossible a visual assessmertf the site was
usedto ensurethatall plantspeciesvereaccountedor. Specimensightedin thewaterthatwere
not representedn the grappledsampleswere noted in observationsand included in density
estimations.

Most vascularplant specimensvere identified to the specieslevel exceptfor bladderwort
bulrush,burr-reed,andnaiad All speciespresentwererecordedand estimatedo oneof seven
possibledensity categoriesusing the following subjectivescale: 1- Very Light; 2- Light; 3-
Light/Moderate4- Moderate5- Moderate/Heavy6- Heavy;7- Very Heavy. Thesamescalewas
usedto determinethe overalldensityfor a site usingVery Light to indicateonly a few stemsand
Very Heavyto indicateplantsreachinghew a t surface.If multiple throwsatasitewith visible
plantsresultedin no specimensthat site was documentedas havinglittle to no vegetationand
assignedh scalevalue of 0. No vegetatiorrake wasthrown in areaswheretherewasno visible
vegetation.Specimenghat could not be identified on the boat were put into Whirl-Pak® bags
labeledby samplesiteto be keyedoutin the laboratory. Althoughthe methodsvereasthorough
as possible, some speciesmay have been missed. Some speciesincluding Potamogeton
strictifolius, P. zosteriformis and P. haynesiiare known to be very similar in appearanceP.
haynesiiis a crossbetweenP. strictifolius andP. zosteriformis P.zosteriformisvasthe only one
of thethreenotedduringthe survey.

Surveyl23automaticallycreateda Graphic Information System (GIS) shapefilewith all

informationfrom the surveyforms. The samplepoint layer wasoverlaidwith a lake bathymetry



layer to producemapsof DouglasLake displayingsurveyresults. Densitydatafor eachsample
point weredisplayedonthe mapto assespatternsandtrends.

Line andpoint featuresaswell asphotographsndfield notes,wereusedto createpolygons
representinglistinctplantcommunitiesPlantcommunitypolygonsweredeterminedasednlike
characteristican a lake a r e glaltsassemblageind density. Attributes for plant community
polygons included density, dominant community, other species present, and community

description.

Results

DouglasLake wascomprehensivelgurveyedio documentcurrentaquaticplant speciesand
communitieswith a particularemphasi®ndocumentinghe presencef Eurasiarwatermilfoil or
otherinvasiveaquaticplantspecies.
SampleSites: Speciesand Density

Thenumberof macrophytespeciedound at eachsiterangedfrom zeroto 14. The

averagenumberof macrophytespeciesat eachsite was5.67 speciesA total of 23 aquaticplant
taxaweredocumentedluring this survey,consistingof 16 submergentfour floatingleaf, and
threeemergentThefive mostcommonlyencountere@quaticplantswereNajasspp.(62.06%o0f
sites),P. zosteriformig56.13%),P. gramineug50.99%),M. sibricum(50.99%),andCharaspp.
(48.6261) (Tablel includescommonname$. The mostabundanspeciesvereof the
Potamogetomenus.accountingor eight of 30 taxafoundin DouglasLake.No Eurasian
watermilfoil specimengr anyotherinvasivespeciesvereencountereduringthesurvey.

Of the surveysiteson DouglasLake, plant densityrangel from Very Light to Very Heavy
Over onethird of siteswere foundto haveplantsin the Very Light or Light densitycategaies,

similar to the 2012 survey(Table2. Aquatic plantdensitiefrom samplesiteson DouglasLakein 2019.



Figure2). Heavyto VeryHeavydensitygrowthrepresente@3%of thesamplesites,upfrom 11%

in 2012.0nly two siteswherethe rakewasthrownturnedup no vegetatiorat all.

Aquatic Plant Species Common Name Number of Sites Percentage
Najasspp. Naiad 157 62.06
Potamogeton zosteriformis Flatstem pondweed 142 56.13
Potamogeton gramineus ngsdb\lﬁeli?jf 131 51.78
Myriophyllum sibiricum Watermilfoil 129 50.99
Chara Muskgrass 126 49.80
Ceratophyllum demersum Coontail 109 43.08
Elodea canadensis Elodea 109 43.08
Utricularia vulgaris Bladderwort 108 42.69
Vallisneria americana Wild celery 100 39.53
Heteranthera dubia Water stargrass 96 37.94
Potamogeton richardsonii Ré%ﬁ%azggs 49 19.37
Potamogeton illinoensis lllinois pondweed 37 14.62
Potamogeton praelongus Whitestem pondweec 37 14.62
Schoenoplectus spp. Bulrush 37 14.62
Stuckenia pectinata Sago pondweed 24 9.49
Potamogeton natans Floatingleaf 24 9.49

pondweed

Potamogeton amplifolius Largeleaf pondweed 17 6.72
Nuphar variegata Pond lily 12 4.74
Megalodonta beckii Water marigold 5 1.98
Sparganium spp. Burr reed 1 0.40
Brassenia schreberi Water shield 1 0.40
Polygonum amphibian Smartweed 1 0.40
Potamogeton friesii Fries' pondweed 1 0.40




2019 ‘ ’ 2012
Percent
Density Number Percentage Change Number Percentage
Category of Sites  of Sites Since of Sites  of Sites
2012
None 2 0.79 -11.45 58 12.24
VI 9 356  -14.59 86 18.14
light
Light 19 7.51 -10.42 85 17.93
ACEIUT- 82 3241  18.49 66 13.92
light
Medium 0 0.00 -1751 83 17.51
Eell- 58 2292  13.22 46 9.70
heavy
Heavy 54 21.34 11.01 49 10.34
VE 29 1146  11.25 1 0.21
heavy
Total 253 100.00 474 100

The mostdominantmacrophytest samplesiteswereP. gramineusP. zosteriformisCharaspp,
andM. sibiricum.In 2012,Charaspp, Najasspp, andP. gramineusandM. sibiricumwerethe
four mostdominantspeciegTable3). Dominancevasdeterminedy the numberof plantsfound

andthetotal biomasf the speciescomparedo otherco-occurringspeciesatthe site.
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Latin Name

Potamogeton
gramineus

Charaspp.

Potamogeton
zosteriformis

Myriophyllum
sibiricum

Najasspp

Schoenoplectuspp.
Heterantheradubia

Utricularia vulgaris

Elodeacanadensis

Ceratophyllum
demersum

Potamogetomatans

Nuphar variegata

Potamogeton
richardsonii

Potamogeton
praelongus

Stuckeniapectinata

Vallisneria americana

# of sites
dominant

Common
Name

Variableleaf
pondweed

Muskgrass

Flat-stem
pondweed

Common
watermilfoil

Naiad

Hard/softstem
bulrush

Waterstargrass

Common
bladderwort

Elodea

Coontail

Floatingleaf
pondweed

Eelgrass

Yellow pondlily

Potamogetorillinoensis lllinois pondweed

Richardson's
pondweed

Whitestem
pondweed

Sagepondweed

59

44

39

36

33

30

27

26

21

15

14

2

Percent

21%

15%

15%

14%

11%

11%

10%

9%

8%

6%

6%

3%
2%

3%

2%

1%

0%

Percentchangesince
2012

4%

-16%

7%

1%
-6%
10%
0%

7%

0%

-2%

5%

1%
-1%

2%

0%

0%

-1%

*Dominancewasdeterminedoy numberof plantsandtotal biomassof the speciecomparedo
otherco-occurringspeciesatthesite.
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Communities: Speciesand Density

The mostprevalentdominantcommunitytype in DouglasLake waspondweed Potamogeton
spp), which accountedor nearly4% of thel a kserfaseareaandaccountedor 18.42%of the
areaof thelakewith plants.Whenmixedwith otherplantcommunitiesjt accountedor over
15%of the lakestotal area.Areaswith greateithanthreedominantplantcommunities
(representedsii Mu | t> i3 @nlfigeires)werethe secondmostprevalentind of plant
communiy. Almost 3% of DouglasLake is dominatedoy communitiesof four or moreplants,
whichrepresentd.3.5%o0f the areasof the lakewith plants.Nearly80% of DouglasLake was
foundto haveno or little vegetation.The heaviesi{densestplantgrowthwasconcentratedh the
middle of the lake alongdepthtransitionareasprimarily in depthsrangingfrom 10to 20 feet

(Figure 3, Figure4).



Figure 3. Dominantplant communitie®n DouglasLake.





















