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Introduction Trophic Level Changes

LakeMinnewaskais a central feature of MinnewaskaState ParkPreservan Basedon all available data, it is clear that the current trophic level of Lake
NewPaltz NY In the 1990 and at the turn of this century, LakeMinnewask Ch Iorophyll a Minnewaskareflectsanincreasen productivityin recentyears LakeAwostinghas
. |wasconsidereda & & § & ]\®afer clarity was very high, pH and nutrient not experiencedanincreasen productivityandremainsoligotrophic
A levelswere low, and the lake had a unique, beautiful turquoise colot. The In 2009 samples collected from both lakes X AKE VINNEWASKA AKE AGSTING
lake also possessedunique biota, most notably a moss (Sphagnu containedvery low concentrationsof chlorophyll | B s - g AT N G | Parameter 2000-2009 2011 2012 2000-2009 2012
1 trinitense growing at the deeperlevelsof the lake Two rare salamande a, indicating low productivity Samplescollected = R TR RO S ol oS T
populationswere also found at the lake and exhibited unusual breeding from LakeMinnewaskain 2011indicateda higher FE - = (La/L) el 12.60 976 = S0
behaviors, due to a lack of predators High water clarity made Lake concentration of chlorophyll a. The higher == == — - - Chlorophyll a
Minnewaska a popular recreational diving area Results from baseline concentration of chlorophyll a was also visually P AR = (Ho/L)
studiesclearlyshowthat LakeMinnewaskawas oligotrophic at the turn of observedwith the water takingon a bright green Al , C— == Water Clarity 5.30 2.00 3.60 6.42 6.43
lthe century However, over the past decade, increasesin pH and coloration (Fig 1, 2). Sampleswere collected bi- L el T e e L OSSES ‘ =
phytoplanktonhave steadilyoccurred,movingthe lake toward mesotrophic weekly from both lakesthroughout the summer S o e o o WS AT L , Trophic Status | Oligotrophic
conditions Theillegalintroduction of two fish speciesin the pastfive years of 2012 and indicated much lower e R U gl R
has had major impacts to the f | | €&s@sstem In responseto these concentrations of chlorophyll a at Lake

changes State Parksstaff increasedmonitoringin 2011 and 2012to assess Minnewaska(averagel.97 pg/L) The declinein
the changesn trophic level , chlorophyll a present in the lake was also

— , - - : Figure 1. Chlorophyll a filter from Figure 2. Surface water coloration at Lake "
. . . . RN ;)lraeseer:\éildo\rllsually, 25 {ine WElsr (@8t i e surface water sample (August 2011). Minnewaska (August 2011). , Troph ICcascade
Estimating Trophic Level 2 |

1.60 13.20 1.97 1.1 0.59
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The primary factor contributing to
the shift in trophic level was the
Introduction of a non-native bait fish
species, the Golden Shiner
(Notemigonuscrysoleucas Thefirst
observationsof the golden shiners
occurred in 2008 Previously,highly
acidicwater preventedthe survivalof
fish in Lake Minnewaska Overall,
shifts from oligotrophicmesotrophic
to eutrophichypertrophic conditions In 2012, another species of fish,

were found to be greater with an  largemouth bassMicropterus

Increase in zooplanktivorous fish  Salmoidey was introduced into
biomass(Quiros1998. A decreasan Lake Minnewaska. The impacts of
from nearbottom watersillustrate higher zooplanktonherbivoryand increased the introduction of largemouth bass 1)

levels of total phosphorus, most likely Figure 3. Surface water total phosphorus Figure 4. Bottom water total phosphorus In nutrients from excretion r(_esult N are not fully underst_ood, and are
due to migration of nutrients from the (20042012). (2011-2012). greater phytoplankton biomass, likely to result in major changes to

bottom sediment(Fig 4). which Ieads_to_ anoverallincreasein U KS f I 1SQa U0NZRLIKAO
lake productivity,

One of the important stepsin assessinghe water quality of lakesis to Total Phosphorus
describeits trophic level Thetrophic level of a lakeis a reflection of its algalf, &
productivity. Thereare three generallevels,oligotrophic (low productivity), Surfacetotal phosphoruslevelsin Lake
mesotrophic (moderate productivity), and eutrophic (high productivity) | Minnewaska and Lake Awosting have
Overall, lake productivity can affect the types and numbers of fish and fluctuated over time (Fig 3). Samples
aguatic vegetationfound within a water body. Trophiclevel is assessedyf 3 collectedfrom LakeMinnewaskain 2004
comparing lake sampling results to NYS5 9 / Qit&ens Statewide Lake : and 2009 were within the oligotrophic
_'f AssessmentProgram (CSLAPkriteria for phosphorus, chlorophyll a (an range In 2011 results from total
iIndicatorof algalbiomass)andwater clarity. phosphorus samples were within the
' mesotrophic range In comparison,
surface total phosphorus readings for
LakeAwostinghave remainedwithin the
oligotrophic range Samples collected

Parameter Eutrophic Mesotrophic Oligotrophic

Phosphorus (ug/L) > 20 10-20 <10

Chlorophyll a (ug/L) > 8 2-8

Water Clarity (m) <2

Quiros, R. 1998. Fish effects on trophic relations in the pelagic zone
of lakes. Hydrobiologia 361:1a11.
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| Data relating to basic water quality has been collected from Lake Water clarity measurementsirom Lake Minnewaskahave | Next StepS

| Minnewaskayearlyfrom 20002006 2009 and 20112012 LakeAwosting fluctuated over the past decade (Fig 5). Water clarity = No Fishing
hasbeen monitored yearlyfrom 20002006 2009, and 2012 andisused § readingsat LakeMinnewaskairom 2000-2009were within "= Lake trophic level can change based on ot Mimeves.
as a control lake for comparison Data collectedincludessamplingof the , either the oligotrophicrange (>5 m) or at the high end of . fluctuations of individual parameters
f I 1 sorfaéefor chemical, biological,and physicalparameterssuchas § the_ mesotrophic range (2-5 m). During the same time : Continued monitoring is key to assessing
water clarity (Secchidepth), phytoplankton,chlorophylla, and nutrients. period, Lake Awosting had even greater clarity. In mid- | the overall health of a lake ecosystem NYS

Nutrient sampleswere alsocollectedfrom nearbottom waters summer 2011 the water clarity of Lake Minnewaska BN Parkswill alsocontinueto collaboratewith
declinedto within the eutrophic range (<2 m), which was -

the lowest clarity ever observed Readingsn 2012 indicate
a reboundin clarity. However,the current water clarity is
still much lower comparedto historic data. Readingsin
2012 indicate that Lake Awosting has retained the same
levelof clarity,with anaverageof 6.43 meters Figure 5. Water clarity measurements (2CRL2).
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Don’t Dump

Introducing non-native
animals and plants can

partners, including universities and NON- | harm our waters.
profit organizations NYS Parks will also
develop  educational signage and | o o o
programming to INform Our PAatrons | iiywss bopmidse e Vo
regarding the introduction of non-native

aquatic species, as well as providing

Lake Minnewaska ~ - — 3 e _ — - - g = — . - iInformationregardingthe lakeecosystem
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attain an accuraterepresentationand classificatiorof water bodies MohonkPreserve Commission Albany, NY 12238

acrosshe state. Dr. Mary BettKolozsvarySiena College) Lauren.Jorgensen@parks.ny.gov

Dr. David Richardson (SUNY Nealt2 518.402.5587
NYS DEC Region 3 Fisheries Staff



mailto:Lauren.Jorgensen@parks.ny.gov

