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Lake Mitchell 2017 Aquatic
Vegetation, Water Quality, and
2018 Management
Recommendations

The following information Iis a summary of key
lake findings collectedin 2017

lakes of similar size in the stateMiidhigan The water claritin 2016

averaged around 8®&twhich is favorableAdditionally, the lake has enough

nutrients(phosphorus and nitrogeto) support some algae and submersed
aquatic plant growth the shallow littoral zonleut the nutrient lels are considered
moderate

T he overall condition dfake Mitchells ranked in the top3% of developed

Protection of th@6native aquatic plant species is paramount for the health of the |3
fishery and these plants should not be managed unless they are a nuisance to la
property owners and possess navigational and recreational hazards (i.@r lily p
nuisance pondweeds in the cpves

Invasive species such as Eurasian WatermMdulYare able to grow in moderate
nutrient waters and thus are a challenge toaltee Mitchell ecosystem. In 2017,
approximately 77&cres oEWM was treated throughout the entire. lak®VM
decreased in 2017 due to rigorous treatments in 2016 andeasoildrelative to
weather. A total of $54,378.24as spent on adigherbicide treatments in 2017

The Purpld_oosestrifestocking occurred in 20aiid is still showimgsults and more
stocking is recommended in 2018 A thorough section ommanagemén
recommendations for 2018 is offered at the end of this report.




Lake Mitchell ~ Water Quality Data (2009 2017 )

Water Quality Parameters Measured

There are hundreds of water quality parameters one can measure on an inland Isge bu
several are the most critical indicators of lake h€htse parameters include water
temperature (measured in °F), dissolved oxygen (measured in mg/L), pH (measuggd in
standard un#SU), conductivity (measured in misi@menger centimetguS/cm),

total alkalinity or hardness (measured in mg of calcium carbonate-pgr lite
CaCQJL), total dissolved solids (mg/L), secchi transparency (feet), total phosphofus
chlorophylka (in pg/L), and algal species composition.2016, water quality was
measured in the destbasirs of Lake Mitchelin late summejFigure 1) Trend data

was calculated using mean values for each parameter for eachaeassditchell

would beconsidereceutrophic(relativelyproductive)since itdoes contain ample
phosphorus, nitrogen, and aquatic vegetation gootditsohasgoodwater clarity

and moderate algal growtBeneral water quality classification criteria are defined
Table 1.2017 water quality data foake Mitcheland its tributaries asownbelow

in Table®-4.
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Table 1. Lake trophic classification (MDNR).

Lake Trophic Total Chlorophyll-a Secchi
Status Phosphorus (ug L) Transparency
(g L) (feet)
Oligotrophic <10.0 <22 >15.0

Mesotrophic 10.0020.0 2.206.0 7.5015.0
Eutrophic > 20.0 >6.0 <75

Table 2. Lake Mitchell water quality parameter data colléed over the north deep basin on
September 292017

Depth Water DO pH Cond.  Turb. ORP Total Total Total TKN
ft. Temp mg L* SU  uScmt NTU mV Dissolved Alk. Phos. Mg L™*
F Solids mgL? mglL?
mg L™ CcaCQy
0 67.0 8.6 9.0 151 09 1225 55 47 0.013 0.7

10 67.0 8.5 8.9 151 09 1183 55 49 0.a14 0.6

21 66.8 8.1 8.9 151 11 996 48 50 0.036 1.0

Table 3. Lake Mitchell water qualityparameter data collected over theouth deep basin on
September 29, 2017

Depth Water DO pH  Cond. Turb. ORP Total Total Total  TKN
ft. Temp mg L* SU uScrt NTU  mV  Dissolved Alk. Phos. Mg L™
F Solids mgL? mglL?
mg L™ CaCQy
66.6 8.6 89 151 06 1115 52 47 0.013 0.5

67.5 8.3 8.8 151 0.9 1058 50 49 0.a1.0 1.0

67.5 8.2 8.8 151 0.9 97.4 52 51 0015 0.7




Table 4. Lake Mitchell Tributary water quality paramete data collected on September 29,
2017

Tributary Water DO pH Cond. DS Total Phos.
Temp mg L* SU uScmt mgl? mg L™
F

Mitchell 57.5 85 81 288 101 0.aL9
Brandy 56.7 69 86 288 87 0.036
Gytija 55.5 73 86 322 72 0.aL9

Water Clarity ~ (Transparency) Data

Elevated Secchi transparency readings allow for more aquatic plant and algae gowth
The transparenay Lake Mitcheltluring the2017 sampling event averaged around 9.(
feetwhich is adequate allow abundant growth of algae and mqgpknts in the

majority of the littoral zone of the lalS&cchi transparency is variable and depends ¢

the amount of suspended patrticles in the water (often due to windy conditions of fake
water mixing) and the amount of sunlight present at thef timeasuremenDther
parameters such as turbidity (measr e
(measured in mg/L) aserrelatedvith water clarity and show an increase as clari
decreasesThe turbidity and total dislved solids ihake Mitchelverequite lowin

2017atO1 NT UGS s anmgl, repedely The figurébelow shows an increase

in Secchtransparencin recent years. This cannot be attributesblelyZebra

Mussel filtration since their population is not very strong in the lake due to the pw
alkalinityRLS is keeping a close eye on the Zebra Mussel population since it is stiong
in Lake Cadillac.




Trend in Lake Mitchell Mean Secchi
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Total Phosphorus

Total phosphorus (TP) is a measure of the amount of phosphorus (P) present irjithe
water column.Phosphorus is the primary nutrient necessary for abundant algae gind
aquatic plant growth. TP concentrations are usually higher at increased depths q@ie to
highe release rates of P from lake sediments under low oxygen (anoxic) condit@ns.
Phosphorus may also be released from sediments as pH in€ceasegelyeven
thoughthe TP levels ihake Mitchelbre moderate, the dissolved oxygen levels a
good enogh at the bottom to not cause release of phosphorus from the. bBom
concentrationsluring the 2013ampling events ranged fré®D-0.036mg L,

which is amongst some of tbevestconcentrationas observed also in 2qhélow

figure. Again, thisnay be attributed to decreased ruwhafing long dry speilghich

would also reduce the €&hcentrationis the tributaries (this was observed in 2017)




Trend in Lake Mitchell Mean TP
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Total Alkalinity

Lakes with high alkalinity (> 150 mydf CaCQ) are able tdolerate larger acid

inputs with less change in water column pH. Many Michigan lakes contain lgh
concentratons of CaG@nd ar e categorized as ha@ir
may change on a daily basis due to thigspension of sedimentaryags in the

water and respond to seasonal changes due to the cyclic turnover of the lake Water.
The alkalinity okake Mitchelisqui t e | ow and is indicQti
ecosystem. The total alkih during the sampling event in 2€drfjed from 431

mg L* of CaCQwhich is similar to recent yef@edow figurg




Trend in Lake Mitchell Mean Total Alkalinity
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pH

Most Michigan lakes have pH values that range from 6.5 to 9.5. Acidic lakes (pHJ 7)
are rare in Michigan and are most sensitive to inputs of acidic substaneel®due to

acid neutralizing capacity (ANQ.ake Mitchell s ¢ o nrsa Wtemr teddiH o
scale.The pH ofLake Mitchelin 2016 was similar to praydoyears and ranged from
8.89.0S.U. which ikigher than in previous years and may be due to lessftanmin

the inlets reaching the lake. This may also support the observed increage in
transparendpelow figurg

Trend in Lake Mitchell Mean pH
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Conductivity

Conductivity is a measure of the amount of mineral ions present in the water, espdrially
those of salts and otherssblved inorganic substanceSonductivity generally
increases as the amount of dissolved minerals and salts in a lake increases, afdd als
increases as water temperature incrédsesonductivity values foske Mitchelhre
moderately low for a largghallow inland lake anere all recorded at 15%/cm

during tle 2017%amplingevent (below figuye Severe water quality impairments do

not occur until values exceed 800 uS/cm and are toxic to aquatic life around 18000
pnS/cm. Conductivity may be imasing due to more road salt applications during
recent harsh winters.

Trend in Lake Mitchell Mean Conductivity
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Chlorophyll  -a and Algal Species Composition

ChlorophyHais a measure of the amount of green plant pigres@nt in the water,
often in the form of planktonic algae. HigtorophyHaconcentrationare indicative

of nutrientenriched lakes. Chlorophyltoncentrations greater than 6 igate
found in eutrophic or nutriertiriched aquatic systems, whereas chloraphyll
concentrations less than 2.2 pgfle found in atrientpoor or oligotrophic lakeEhe
mean chlorophydl concentrations itate Septembéar Lake Mitcheltlid not exceed

2.2 ug/L which is quitdow for an inlandMichiganlakeand appears to be on the
decline which may be resulting in incraesesparendpelow figurg

The algal genera were determined from composite water samples collected
the deep hsirs of Lake Mitchelln 2077 were analyzed withcompound bright
field microscope. The genera presentdadiuhe Chlorophyt&cenenessp.,
Haematococsps Scenedesmps Chlorellasp., Cladophorsp., Pediastrursp.,
Mougeotisp., Radiococaps, andChloromonap. The Cyanophyta (blgesen
algae)Gleocapsp, andMicrocyssip.; he Bascillariophyta (diatoniéwviculap,
Fragilariap.,Synedisp., andNitzschiap. The aforementioned species indicate a
diverse algal flora and represent a good diversity of alga with an abundange
diatoms that are indicative of great water quality.

Trend in Lake Mitchell Mean Chlorophyll
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Toxic Blue-Green AlgaeMicrocystis sp.

The bluegreen algdlicrocyssip. can be found in many algal samples across lakes
Michigan (including even the Great Lakes!). However, when it is growing in
abundance, it can result in surface scums that may produce a toximahatand
animals should avoid contact with when swimming. The photo (Bijare 2)
shows this algal scum in the Channel leading fromMitakellto Lake Cadillac.
There are many potential causes of these blooms that include nutrient enriehme

food and then expel blgeeens, and possibly enrichment of CO2 since thi
phenomenons occurring globally. The preferred treatment o&lt&s not to
apply coperbased algaecides since it can actually result in further blooms.
watershed inputs afutrientscannot beadequatelyeduced,then aeration with

Figure 2. A surface bloom of Microcystis in the Channel from Lake
Mitchell (summer, 2017)




Aquatic Vegetation Data (2017 )

Status of Native Aquatic Vegetation in Lake Mitchell

The native aquatic vegetation presdrake Mitchells essential for the overall health
of the lake and the support of the lake fishery. Therement survey in September
of 2017determined that there werdotal of 26ative aquatic plaspecies ihake
Mitchell These include 17 submersed specifleatihgleaved species, abd
emergent speciesich is similar to recent years and means that thenaksaming

its biodiversityThis indicates eery highbiodiversity of aquatic getation inLake
Mitchelland is likely a significant reason for the great fishery in thghkakeerall %
cover of the lake by native aquatic plants is low relative to the lake size and thus
plants should be protected and not treated unledsett@yie a nuisance in shallow
coves or the Torenta Canal. A list of all native aquatic plants and their reldgli
abundance can be found in Table 5 below.

The most common aquatic plants found during the 2016 surlteledinl) Fereaf
PondweedFigure Bwhich lies close to the bott@nd resembles an underwater fern
yet is creates a dense carpet on the lake bottom; Leafless Wdkeguiticilwhich

also lies close to the bottom amdembles green turf with individual plants having
linear shoots that do not branch, aByiLargeleafPondweed which grows tall into
the water column and Haswnish large leaves with the plant gésraininglose to

the lake bottorn{Figure h

During the wholdake scan, an aquatic etation biovolume map (Figurk véas
developed which shows the areas where aquatic vegetation is absent (blue
sparse (green color), or khigbwing (red color). The red colors usually represe
milfoil growthin LakeMitchellwhich has declined over the past few years.




Figure 4. Leafless Watermilfoil

Figure 5. Largeleaf Pondweed




Table 5. Native aquatic plarg found in Lake Mitchellin 2017

Aquatic Plant Species
Name

Aquatic Plant
Common
Name

Aquatic Plant
Growth
Form

%
Coverage
of Lake

Chara vulgamsacroalga)
Potamogeton pectinatus
Potamogeton robbinsii
Potamogeton gramineus
Potamogeton praelongus
Potamogeton richardsonii
Potamogeitbnoensis
Potamogeton amplifolius

Muskgrass
Sago Pondweed
Fernleaf Pondweed

Submersed; Rooted
Submersed; Rooted
Submersed; Rooted

Variabldeaf Pondweed Submersed; Rooted
Whitestem Pondweed Submersed; Rooted
Claspingeaf Pondweec Submersed; Rooted

lllinois Pondweed
Largeleaf Pondweed

Submersed; Rooted
Submersed; Rooted

Northern Watermilfoil
Coontail

Common Waterweed
Common Bladderwort

Myriophyllum sibiricum
Ceratophyllum demersum
Elodeaanadensis
Utricularia vulgaris

Submersed; Rooted
Submersed; Nerooted
Submersed: Rooted
Submersed; Nerooted

Utricularia minor
Najas guadalupensis
Najas flexilis
Myriophyllum tenellum
Potamogeton pusillus
Megalodonta beckii
Nymphaea odorata
Nuphar variegata
Brasenia schreberi
Lemna trisulca

Pontedaria cordata
Typha latifolia
Scirpus acutus
Decodon verticillatus
Eleocharis acicularis

Mini Bladderwort
Southern Naiad
SlendeNaiad
Leafless Watermilfoil
Smalleaf Pondweed
Water Marigold
White Waterlily
Yellow Waterlily
Watershield

Star Duckweed

Pickerelweed
Cattails

Bulrushes

Swamp Loosestrife
Spikerush

Submersed; Nerooted
Submersed; Rooted
Submersed; Rooted
Submersed; Rooted
Submersed; Rooted
Submersed; Rooted
Floatingleaved
Floatingleaved
Floatingleaved
FloatingLeaved; Nofooted

Emergent
Emergent
Emergent
Emergent
Emergent
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Figure 6. Aquatic Vegetation Biovdume in Lake Mitchell (May, 2017.




Status of Invasive (Exotic ) Aquatic Plant Species in Lake

Mitchell

The amount oEurasian WatermilfdiFigure Y present irLake Mitchelaries each
year and is dependent upon climatic condigepsciallyunoff-associatedutrients

A wholelake survey of the main lake was conductibthpr3631, 201 Andrevealed
that approximately 56a@res of milfoil wertound throughout the entire la&ad
Little Cove(Note: some additional new growth of milfoil was noted after the surve
andthis was added to thatdl for treatment to equébtal acres)Earlier on May 4,
2017 the Franke ©ves and Torenta Canal were surveygte Torenta Canal
contained only a few stems of milfoil along with some filamentousTalgkee 6
below showshe total acres of milfaind Curlyleaf Pondwee(Figure 8found in
each region of the latteat was treated on various dafdso noted are the effective
products and doses used.

The treatmeis were verguccessfukith little viablemilfoil remaining at the end of

2017 with the exception of a small area near the northwest shore (this area hagibeer
guite resistant to treatments). A spring 20d&y is needduhweverto determine

the 2017 treatment efficacyreatment maps for each ofgdbenvasive species are
shown inthe maps &low (Figures 43. Also noted are the effective products and
doses used. As in previous years, Loosestrife Beetles were also placedvie Littl8C
and Big Cove in late June of 2017

Figure 7. Eurasian Figure 8 Curly-leaf Pondweed
Watermilfoil




Table 6. Number of acres of milfoil present in various regions
of Lake Mitchell (May, 2017.

Area of
Lake
Treated

Date
Treated

# Acres
of EWM

# Acres of
CLPor
Nuisance
Pondweeds

ProductsUsed and Associated Doses

Main Lake

NONE
NONE
NONE

NONE

Renovate OTF @240#/acre
Sculpin G @240#/acre
Renovate OTF @240#/acre

Sculpin G@240#/acre

Big Cove

NONE

NONE

Sculpin G@200#/acre

Sculpin G@200#/acre

Little Cove

NONE

3.5

Renovate OTF @200#/acre

1 gal/acre AK + Clipper 200 ppb and
100 ppb +AK

NONE
4.0

15

2 gal/diquat + 100 ppb Clipper
2 gal/acre diquat

AK/Clipper @200ppb

Franke
North
Cove

2 gal/diquat + 100 ppb Clipper

2 gal/acre diquat

Torenta
Canal

1.5 gal/SeClear for algae




Lake Mitchell
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Figure 9. Distribution of EWM in Lake Mitchell (May 31, 201)7 Note: Milfoil was
mapped separately in theoves.A marked reduction in EWM in the main lake
occurred relative to previous years due to intense treatment efforts and surveys.




Lake Mitchell (Big Cove)

Wexford County, MI
31 May 2017
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Figure 11 Distribution of EWM in Franke North and Franke
South CoveqMay 31, 2017




