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BgStar Lake o0State of e
Laked Summary

The following Big StarLake reportis a summary of
key lake findings collected during thespring and
summer of 2015

lakes of similar size in the stat®émhigan The water larity isbetweeri2
feet at the lowest ardf feet at the highest. Some of this clarity is due tqg
filtration of the water by Zebra Mussels; however, the majority of the claritylis
due to coarse bottom sediment that does not create silty, turbid comtigiornigh
wave or boafctivity agitatethe lake water. Additionally, the lake has enoug
nutrients(phosphorus and nitrogeto) support some algae and submersed aquati
plant growth, but the nutrient éds are considered moderdte/asive speciasch as
Eurasian Wammilfoil are able to grow in moderatdrient waters and thus are a
challenge to thBig Starl.ake ecosystermtdowever, management of the plant has
been a large succeBsotection of th@1native aquatic plant species is paramaunt f
the health of the lake fishery and these plants should not be managed unless thefj are
nuisance to lakefront property owners and possess navigational and recreafional
hazards (i.e. lily pads).

T he overall condition @ig Stail.ake is ranked in the ta@% of developed

The lakedid not experienca highdepletion of dissolveakygenwith depthduring
mid-summemvhich is rare for a larggand lakeéhatstratifies In the spring diséeed

oxygen was high betwe2®810.9mg/L and the water temperatwaried by JF.

During mid to late summergtldissolved oxygen v88mg/L at the surface aid

mg/L at 25feet. Water temperatuseied by 1IF. Conductiviticontinues to be

low which is favorabl@&otal phosphorus remained similar to previous years as will
and was moderatdhe total nitrogen in considered moderateetisin late August

of 2015, Bernie Woltjer collected 28 E. coli bacteria samples and one came pack
positive. These results indicate that E. coli bacteria is not a problem on Big Star gake
at present.




Big Star La ke Water Quality Data (2015

Water Quality Parameters Measured

several are the most critical indicators of lake h€htse parameters include water
temperature (measured in °F), dissolved ofygeasured in mg/L), pH (measured 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 transpgréeet), total phosphorus

| and total nitrate nitrogdipoth in pg/L) chlorophyta (in pg/L), and algal species
composition.Graphs that show trends for each parameter in spring and late sumi@er
of each year are displayed belgater quality is measuradhe deep basin &g
Starlakein spring andr late summer of each ye@irend data was calculated using
mean values for each parameter for each seastimesaenpling locationTable 1
below deranstrateiow lakes are classified based on kaynetars.Big Stalake
would be consideredesotrophic (relativeproductive)since itdoes contain ample
Did You Know?Big phosphorus, nitrogen, and aquatic vegetfation grt.)t./\hh_s. ex_cellent water c_larity and
StarLake has a moderate algal gro_v.vt@eneral water quz_illty cIas&ﬂca!:miarla are defined in Table
maximum depth of 1. 2015 water quality data Big Stat.ake is showhelowin Table®-3.

25feet

Lake Trophic Total Chiorophyll-a Secchi
Status Phosphorus (ug L) Transparency

(g L) (feey)
Oligotrophic <10.0 <22 >15.0

Mesotrophic 10.0020.0 2.206.0 7.5015.0

Eutrophic > 20.0 >6.0 <75

Table 1.Lake trophic classification (MDNR).

There are hundreds of water quality parameters one can measure on an inland Ige bu



Water DO pH Cond.  Turb. Total Total
Temp mg L* SU  uScmt NTU Dissolved Alk.
F Solids Mg L*
mg L™ caCQy
61.5 109 83 122 05 58 55

58.3 10.0 8.4 125 0.8 58 57

58.1 7.9 84 125 14 62 58

Table 2 Big Stat.ake water quality parameter data collected over the deen ihéay27, 2015

Depth Water DO PpH Cond. Turb. ORP Total Total Total
ft. Temp  mg SU uScmt NTU mV Dissolved Alk. Phos.
F L™ Solids mg L™ mg L™
mg L™ CcaCQy
0 74.1 8.9 83 126 06 129.5 56 55 0.0D

12.5 69.6 8.0 8.4 131 0.6 115.7 52 55 0.0

25 62.5 6.0 84 128 14 79.4 54 58 0022

Table3. Big Stat.ake water quality parameter data collected over the deep Bagjusiti/,2015

Water Clarity (Transparency) Data

Elevated Secchi transparency readings allow for matie ptant and algae growth.

The transparency through®iy Stat_ake is adequafE2-20feet)to allow abundant
growth of algae and aquatic plants in the majority of the littoral zone of the lgke.
Secchi transparency is variable and depends on tim¢ @insoigpended particles in

the water (often due to windy conditions of lake water mixing) and the amounfof
sunlight present at the time of measuren@her parameters such as turbidity

(measured in NTUO6s) and Tot arecorBlatesls off v ¢

with water clarity and show an increase as clarity deciémsasbidity and total
dissolved solids iBig Stal.ake havdeen quite low at less thBANT UG s a n ¢
mg/L, respectively during recent and historic periods.
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Tota |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 increasddedépths
higher release rates of P from lake sediments under low oxygen (anoxic) condifions.
Phosphorus may also be released from sediments as pH in€ceaseselyeven
thoughthe TP levels iBig Stal.ake are moderate, the dissolved oxygendewels

good enough at the bottom to not cause release of phosphorus from the #®ttom
concentrations havgpically been below 0.08fg L* over the padfive years and

usually increase later in the season.

Trend in Mean TP in Big Star Lake
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Total Akalinity

Lakes with high alkatin (> 150 mg £ of CaCQ) are able to tolerate larger acid

inputs with less change in water column pH. Many Michigan lakes contain i@#gh
concentratons of CaG@nd ar e categorized as ha@ir
may change on a daily basistdube resuspension of sedimentary deposits in the
water and respond to seasonal changes due to the cyclic turnover of the lake Water.
The alkalinity dBig Stat.ake is moderdydowand indicatesmore soft \ater lake




Trend in Mean Total Alkalinity in Big Star
Lake
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pH

Most Michigan lakes haud palues that range from 6.5 to 9.5. Acidic lakes (pH <

are rare in Michigan and are most sensitive to inputs of acidic substances due tofa low
acid neutralizing capacity (AN@Big Stal. ake 1 s consi dered BOSs
pH scale.The pH ofBig Stat.ake has stabilized over the past several years to 8.4 JU.
which is ideal for an inland lake.

Trend in Mean pH in Big Star Lake
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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 inorganiculsstances. Conductivity generally
increases as the amount of dissolved minerals and salts in a lake increases, afdd als
increases as water temperature incrédsesonductivity values Big Stat.ake are

low and range from 1:AB3uS/cm Severe wat@uality impairments do not occur

until values exceed 800 uS/cm and are toxic to aquatic life arounaSAE00
Fortunately, theoncentrationsave declined over the past few years.

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

ChlorophyHais a mesure of the amount of green plant pignpeesent in the water,
often in the form of planktonic algae. High chlorepleglhcentrationare indicative

of nutrientenriched lakes. Chloropfyltoncentrations greater than 6 fgate

found in eutrophicor nutrientenriched aquatic systems, whereas chloraphyll
concentrations less than 2.2 ugdke found in nutriesoor or oligotrophic lakes
ChlorophyHa concentrationsary among years but have repeatedly been below 480

Mo/L.

The algal genera wetetermined from composite water samples collected ovg

the deep lasinof Big StarLakein 2015were analyzed with compound bright

field microscope. The genera present included the Chlorophyta (green al@ae):
Scenedesmps Haematococsps Chlorellesp., Cladophorsp., Pediastrursp.,
Radiococays, Gleocystg., Pandoringp., andChloromonggs. The Cyanophyta
(bluegreen algaePscillatorigp.,; the Bascillariophyta (diatpnisagilariap.,
Synedrsp., Naviculap., Cymbellgp., andTalellariasp. The aforementioned




species indicate a diverse algal flora and represent a good diversity of alga wih an
abundance of diatoms that are indicative of great water quality.

Trend in Mean Cholorphyll -a in Big Star Lake
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Agquatic Vegetation Data (2015 )

Status of Native Aquatic Vegetation in Big Star Lake

The native aquatic vegetation preseBigiistat.ake is essential for the overall health
of the lake and the suppof the lake fishery. The Jup@]5determined that there
werea total of 2Inative aquatic plant species in Big LStiee. These includ@ 1
submersed specied]datingleaved species, ahiémergent speci€khis indicates a
very highbiodiversity of aquatic vegetatiolBig Statake. The overall % cover of
the lake by native aquatic plants is low relative to tisizéakee to the great mean
depthand thus these plants should be protected gni®sag near swim areas at
nuisance levels.list of all current native aquatic plaetgs is shown below in Table
4,

The most dominant aquatic plant species included theamgar€thara which has a
skunky odor and lies on the lake bottom. Gibeminant species included Leafless

Watermilfoil, which creates a dense-likedcarpet on the lake bottomdan
Bladderwort, whittis a rootless, bright green plant that hasbtdelerand lies on
the lake bottom. This plant tragg@planktornin its blalders for a food source. Lastly,
llinois Pandweed was also abundant and grows tall in the water column. It servel
excellent fish forage habitat.




Aquatic Plant Species
and Code

Aquatic Plant
Common Name

% Cover in Littoral
(Shallow) Zone of
Big Star Lake
(2015)

Chara vulggnsacroalga), |
Potamogeton pectihatus
Potamogeton grantineus
Potamogeton prag®ngus
Potamogeton illinadEhsis
Potamogeton amplitdlius
Potamogeton natans, 13
Zosterella dubia, 14
Vallisneria americhba,
Utricularia vulga2ia

Najas guadalupezisis
Myriophyllum ten&im,
Nymphea odora&90
Nuphar adveBa
Brasenia schréeri,
Typha latifqlz0

Scirpus acutiis

Iris versicoldt

Decodon verticilkhBus
Polygonum amphiddim
Eriocaulon 6,

Muskgrass
Thinleaf Pondweed
Variabldeaved Pondwee
WhiteStemmed Pondwee
lllinois Pondweed
Largeleaf Pondweed
Floatingleaf Bndweed
Water Stargrass
Wild Celery
Common Bladderwort
Southern Naiad
Leafless Watermilfoil
White Waterlily
Yellow Waterlily
Watershield
Cattalls
Bulrushes
Blueflag Iris
Svamp Loosestrife
Water Smartweed
Pipewort

23.8%
2.%0
7.20
7.3%0
8.6%
7.2%
2.%0
2.9%
1.2%%
9.%%0
4.3

10.40
4.20
5.80
2.8%
3.%
0.20
1.9
2.80
1.00
2.%0

Table 4.Big Star Lake Native Aquatic Plant Species (August, 2015).




Invasive (Exotic ) Aquatic Plant Species

The amount oEurasian Wateiilfoil present irBig Stat.ake varies each year and is
dependent upon climatic conditiogspeciallyjunoff-associatedutrients 2015 was

the wettest year on record and many lakes experienced nuisance milfoil andgalgal
outbreaks even given the temn®cutiveharsh winters. The June2015 survey
revealed that approximaigly acres of milfoil was found throughout the entirel lake

late Junethe mifoil was treated with high daganularriclopyr (Renovate OTF®)

The treatment was successful dvaualate in the seasanother 3.1 acres of milfoil

grew and also required a treatment with the triclopyr. A new area of milfoil growt@§ at
the north end of the lake was noted in the fall and will be treatediatelyn the

spring of 2016.

Native aquic plants did not necessitate treatment in 2015 and this is likely due tofihe
two consecutivlarsh winters that reduced overall groWwtatment maps for each
of these invasive species are shotie imaps &low.
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Big Star Lake Depth Contour Map §RR015)

Big Star Lake Aquatic Plant Biovoluvtagp (RIS, 2015)




