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sects, soil and wateand to perform analyses for state agencies. Station laboratories are in New Haven
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The Connecticut Agricultural Experiment Station prohibits discrimination on the basis of race, color,
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Mamanasco Lake
Ridgefield, CT
86 acres

Surveyed May to September 2016
by Greg Bugbee, Jennifer Fanzutti, b
Summer Stebbins, and Kaysee Shuster L
Invasive Aquatic Plant Program &

Legend

7,'\( Water test site

1

¢ o
8 JinlettsSample S
ey el £ 4 K o

Figurel. Aerial view of Mamanasco Lake including theations of our water test sites.

Introduction

Mamanasco Lake is\@6 acre waterbody located in RidgefigBI (Figure 1) It has a maximum
depth 0f3.3 neters (myand a mean depth @2 m The lakés shallow nature andrganicrich sed
ment maksits entire littoral zone suitabler luxuriant plant growth.This is the third Connecticut
Agricultural Experiment Station (CAES) Invasive Aquatic Plant Program (IABReyof Mama-
nas c o atuatik \edgewmtioand water chemistrur first survey inAugust 2005 was part of the
CAES IAPP effort to quantify the extent 6fo n n e cihvasiveuaguatie plant problem. We found
Ma ma n a s ¢ vegetat@ok te liesnainly Eurasian watermilfddytiophyllum spicatumn As part
of thisinitial survey, we set nine georeferenced transedtach contained 10 points where plant

species, abundance and sediment type were recorded. These points could then be revisited in
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Figure2. CAESIAAP aquatic plansurveyrs Jennifer Fanzutti (left) and Greg Bugbee (right).

future yeargo quantify changes. Water clarity, dissolved oxygen and temperature profitealsae
recorded anevater samples were tested for pH, alkalinity, conductivity and total phosphorusa- Mam
nasco Lake was determined to be a shallow eutrophic waterbody prone to nuisance vegddation pro
lems.The lake was resurveyed by CAES IAPP in 2012 using identical prot&oodésian watern

foil was found to be extremely sparse amate native speciegere presentt was presumed that the
changes inthe composition of aquatic plant species wire to ongoing nuisance plant management
particularly herbicide applicationdNuisance plant managemenacticesperformed in Mamanasco

Lake in past yeansicluded herbicide applications but details weogavailable for this reportOur

2016 surveillance was more extensitre@an in previous yearand consisted otomplete vegetative
surveys in May and Septembpas well asnonthlywater sampphg from three inlake sites and a site

at the lakés inlet andbutlet

Objectives
1 Survey Mamanasco Lake for aquatic vegetation and compare with previous surveys to pr
vide information on aquatic plafor improved management.
1 Test water on a monthly basis from the lakes inlet, outlet, surface, and bottom to guantify

ter chemistry and sources of nutrients

CAES IAPP Mamanasco Lake 2016 Page 5



Materials and Methods:
Aquatic plant surveys andapping:

We surveyedMamanasco Lake for aquatic vegetatioom May 24 - 25, 2016 andhgain from
September 9 21, 2016 Surveys were conducted from small boagveling over areas shallow
enough to support aquatic plaiisgure 2). Plant species were recorded based on visual-obse
vation or collections with a lonfandled rake ograpple.Quantitative information orplant
abundance was obtainé@m nine transectghat were positionegderpendicular to the shoreline.
These were the same transects as surveyed in 2005 andr2@isectsvere set using Trimbfe
global positioing systems with suneter accuracylransect locations represedthe variety of
habitatoccurring in thdake Sampling locations were along each transect at points 0, 5, 10, 20,
30, 40, 50, 60, 70, and 80 m from the shore. Abundaoicspecies presemtt each point were
ranked on a scale ofil5 (1= very sparse? = sparse3 = moderately abundant,= abundant; 5
= extremely abundant).One specimen ofachspecies collected in each lake were driak
mounted in theCAES aquatic planherbarum and digitized mounts can be viesvonline

(www.ct.gov/caes/iapp

WaterAnalysis

Water wasanalyzedrom five sitesat theend of each month from May to SeptembEnreesites
(W1, W2, and W3) wertdcated in the deepest parts of the lgkigurel). Another site was locatexd
the inlet stream just prior to it entering the lake and another was located in the outlet stream just ou
side the lakeSite W1 was the original site set up during our 2005 suiWégter temperature and
dissolved oxygen wereeasured ahe inlake sites atleptrs of 0.5, 1 and 2 m We obtained &-
ter samples at 0.5 m below the surface @&dmabove the bottonSample size was 258L and
all samplesvere stored at 38°C until analyzed for pH, alkalinity, conductivity, and pbiasplo-
rus.A Fisher AR26 meter was used to determine pH and conductivity. Alkal{aitpressed as mg/|
CaCQ) was quantifiedy titration with 0.016 N SO, to anend pointof pH 4.5.We determinedo:
tal phosphorus using the ascorbic acid method peeckg digestion with potassium persulfate
(APHA, 1995). Phosphorus was quantified using a Milton Roy Spectronit @&trometer with a

light path of 2 cm and a wave length of 880 nm. Water was tested for temperature and dissolved
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Table 1. Plargtpresent in Mamanasco Lake in 2005, 2012 and 2016

Mamanasco Lake
Scientific Name Common Name 2005 | 2012 |2016Spring| 2016 Late Summer
Ceratophyllum demersum coontail X X X
Eichhornia crassipes* | common water hyacinth X
Eleocharis species spikerush X
Lemna minor common duckweed X X X
Ludwigia species primrose-willow X
Mpyriophyllum spicatum Eurasian watermilfoil X X
Najas minor minor naiad X X
Nuphar variegata yellow water lily X X X X
Nymphaea odorata white water lily X X X
Phragmites species common reed X
Pontederia cordata pickerel weed X X X
Potamogeten crispus curlyleaf pondweed X X X
Potamogeten pusillus small pondweed X
Spirodela polyrhiza great duckweed X
Wolffia species watermeal X
Zannichellia palustris horned pondweed X
* invasives in bold Total 4 11 7 11

oxygen using an YSI 58meter.Water clarity was measured by lowering a six inch diameter black
and white Secchi disk into the water and determining to what depth it could be Weherg. mean
water data 1@ reported significant differences are determined the bgng standard error of the
mean (SEM).

Results and Discussion
General Aquatic Plant Survey

Our spring2016surveyof Mamanasco Lakentinda total of seven plant speci@sable 1) With
the exception oturlyleaf pondweedRotamogeton crispligll were native. Unfortunately, curlyleaf
pondweedlominaedthe lake(Figure 6) This is notunusuaks thisplanthas a competitive advantage
over other plants by starting its growth cyicieéhe fall, peakingn abundance in late springndthen
senescingSmall pondweedRotamogeton pusilljsovered nearly the same area as curlyleaflpon
weed but was less abundant and occurred at slightly deeper depths JFigDther nativegplants

commonlyfound in our spring survey were coontéikefatophyllum demersyr(rigure3) and

CAES IAPP Mamanasco Lake 2016 Page 7



.

) E - =

-

Figured4. Algal blooms in Mamanasco Lakélay 24, 2016 (Left) August 29, 2016 (Right)

horned pondweeZannichellia palustris Both were found ipatchesn the southerand northern

ends of thelake and near thsoat launch

Our2016late summer survey found a shift in the plant community (Figuaad the remnants of
summer filamentous algal blooms (Figdie We found large patches of invasive minor nalNajds
minor) particularly in the southern portion and very little curlylpahdweed. This is similar to what
we observed in our 2012 survey (Figidje We saw a decrease in the coverage of small pondweed
from spring to late summer with small patches located mainly in the southern portiotaketh&'e
also saw an overallecrease in small pondweed coverage between our 2012 anldt2@Lémer
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Table 2 Water chemistry preferences of invasive plantSonnecticut lakes.

Alkalinity Conductivity Phosphorus
Group Species mg/L CaCO3 uS/cm pH ug/L
Fanwort
1 0-28 39-107 5.6-7.0 1-27

Variable watermilfoil

Curlyleaf pondweed
2 Euarasian watermilfoil 17-77 108-232 6.3-8.1 0-85

Minor naiad

survey. This could be attributed to the extensive filamentous algal blooms blocking sunlight to the
vegetation below. We saw an increase in coontail during our late summer survey including larger
patches at either end of the lake and smaller patches scattered elsewhere. The coverage of coontail

found in our 2016 survey was very similar to our 2012esurv

Invasive Eurasian watermilfoiMyriophyllum spicatumwas not found in our 2016 surveys. This
is remarkable given the extensive coverafjEurasian watermilfoidlocumentedy CAES IAPPIn
2005(Figure8). We did note a drastic decline of Eurasianenmtifoil in 2012 that was likelyrain-
dicationof its apparent elimination iB016.Reasons for this may include herbicide applications, other
management practices, and/or some kind of natural control that may include insect or disease (Madsen
et al. 199) The Eurasian watermilfoil decline and resulting decrease in completion for resources may

also explain the increase in natspecies in Mamanasco Lake framly four in 2005 to 11 in 2016.

Water Chemistry

CAES IAPP has founthatthe occurrence afvasive plants in lakes can be attributed to specific
water chemistries (JusWells et al. 2013). For instance, lakes with higher alkalinities and coneuctiv
ties are more likely to support Eurasian watermilfoil, minor naiad and curlyleaf pondweed késle la
with lower values support fanwor€ébomba carolinianpand variable watermilfoilNyriophyllum
heterophyllum(Table 2) Invasive ebra musselreissena polymorphaa problem in nearby lakes,

also prefer water in the former category. Water cheymséty be altered when nutrierste utilized
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Figureb. Spring 2016 survey of Mamanasco Lake
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