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The Connecticut Agricultural Experiment Station was founded in 1875. It is chartered by the 

General Assembly to make scientific inquiries and conduct experiments regarding plants and 

their pests, insects, soil and water, and to perform analyses for state agencies. Station labor-

atories are in New Haven and Windsor, and research farms are in Hamden and Griswold. 
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crimination, contact Dr. Jason White, Vice Director, The Connecticut Agricultural Experiment Station, P.O. Box 1106, New 
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Introduction 

 Taunton Lake is a 124 acre waterbody located in Newtown, CT (Figure 1). It has a maxi-

mum depth of about 9 meters (30 feet) and an average depth of about 6 meters (20 feet).  

The lakes littoral zone is mostly covered with aquatic vegetation and extends approximately 

25 – 75 meters (82 – 246 feet) from shore.  Public access is available via town open space 

property adjacent to property of the Newtown Fish and Game Club (NFGC). Only electric 

motors are allowed. Taunton Lake is stocked with brown, rainbow and brook trout several 

times each year by the NFGC. Large and Smallmouth bass, white and yellow perch, crappie, 

sunfish and others reproduce naturally in the lake. 

 Information from the 1950’s describes Taunton Lake as having scarce vegetation, clear 

water and a bottom of boulders, rubble and gravel (State Board of Fisheries and Game Lake 

and Pond Survey Unit, 1959).  Present conditions are far different with abundant invasive 

vegetation, mainly Eurasian watermilfoil (Myriophyllum spicatum) and a bottom composed 

mainly of muck, silt and organic matter (CAES IAPP, 2017). Reasons for the drastic change 

Figure 1. Topographic map of Taunton Lake including location of State listed species (Natural Diversi-
ty Area) and CAES IAPP water sampling site (left) and Bathymetry map (right). 
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are unclear, but over the last decade considerable efforts have been employed to mitigate 

the Eurasian watermilfoil (personal communication Paul McNamara, 2017). Techniques in-

clude, hand harvesting and treatment of four acres with the herbicide Renovate 3® 

(Triclopyr: 2-[(3,5,6-trichloro-2-pyridinyl)oxy] acetic acid, triethylamine salt) in 2007, suction 

harvesting in the north end in 2010, application of the herbicide 2,4-D (Butoxyethyl ester, 

2,4-Dichlorophenoxyacetic acid) in 2011) and 2013,  the introduction of 250, 175 and 125 

triploid grass carp (Ctenopharyngodon idella) in 2013, 2015 and 2016 respectively. 

Vegetation control with grass carp varies with plant abundance, the number and age of the fish, 

feeding preferences and mortality. Usually effects are not noticed until the fish have grown to the 

point of consuming large quantities of vegetation which can take many years. In populations of 

mixed invasive and native vegetation, native species could be lost first if they are preferred. In addi-

tion, nutrients added through plant digestion combined with a reduction in plant nutrient uptake by 

a decreased plant biomass can lead to algal blooms (AERF, 2014). This 2017 survey report ex-

plores the effects of the grass carp on both the invasive and native aquatic plant community. 

Figure 2. CAES IAAP aquatic plant surveyors Amanda Massa and Summer Stebbins (left) and Greg 
Bugbee (right). 
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This is the fourth Connecticut Agricultural Experiment Station (CAES) Invasive Aquatic 

Plant Program (IAPP) survey of Taunton Lake’s aquatic vegetation and water chemistry. Pre-

vious surveys occurred in 2009, 2010, and 2014. These surveys found Taunton Lake’s vegeta-

tion to be dominated by invasive Eurasian watermilfoil and from eight to 14 native species. 

Invasive curlyleaf pondweed (Potamogeton crispus) was present but sparse in all years.  As 

part of the initial survey, we set up 17 geo-referenced transects. Each contained 10 points 

where plant species, abundance and sediment type were recorded. These points were then 

revisited in future years to quantify changes. 

CAES IAPP analyzed water chemistry each year to track changes that could influence 

plant populations. Tests included water clarity, dissolved oxygen, temperature, pH, alkalinity, 

conductivity and total phosphorus.  Taunton Lake was determined to be a mesotrophic-to-

eutrophic alkaline waterbody that is highly suitable to plants such as Eurasian watermilfoil 

and curlyleaf pondweed. 

Objectives 

• Survey Taunton Lake for aquatic vegetation and compare with previous surveys to 

provide information on aquatic plants for improved management. 

• Analyze water to quantify changes in water chemistry and relate to plant popula-

tions. 

Materials and Methods 

Aquatic plant surveys and mapping: 

We surveyed Taunton Lake for aquatic vegetation from mid to late June. Surveys were 

conducted from small boats traveling over areas shallow enough to support aquatic 

plants (Figure 2). Plant species were recorded based on visual observation or collections 

with a long-handled rake or grapple. Quantitative information on plant abundance was 
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obtained from 17 transects that were positioned perpendicular to the shoreline. Tran-

sects were set in 2009 (first survey) using Trimble® global positioning systems with sub-

meter accuracy. Transect locations represented the variety of habitat occurring in the 

lake. Sampling locations were along each transect at points 0, 5, 10, 20, 30, 40, 50, 60, 

70, and 80 m from the shore. Abundances of species present at each point were ranked 

on a scale of 1 – 5 (1 = very sparse, 2 = sparse, 3 = moderately abundant, 4 = abundant; 

5 = extremely abundant).  One specimen of each species collected in each lake were 

dried, and mounted in the CAES aquatic plant herbarium and digitized mounts can be 

viewed online (www.ct.gov/caes/iapp). 

Water Analysis: 

Water was analyzed from a point in the deepest part of the lake each year (Figure 1). 

Water temperature and dissolved oxygen were measured 0.5 m beneath the surface 

and at depth intervals of 1 m to approximately 0.5 m above the bottom. Sample size was 

250-mL, and all samples were stored at 3°C until analyzed for pH, alkalinity, conductivity, 

and total phosphorus concentration. A Fisher AR20® meter was used to determine pH and 

conductivity. Alkalinity (expressed as mg/l CaCO3) was quantified by titration with 0.016 N 

Figure 3. Eurasian watermilfoil covered with algae in Taunton Lake in 2017. 

http://www.ct.gov/caes/iapp
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H2SO4 to an end point of pH 4.5. We determined total phosphorus using the ascorbic acid 

method preceded by digestion with potassium persulfate (APHA, 1995). Phosphorus was 

quantified using a Milton Roy Spectronic 20D® spectrometer with a light path of 2 cm and a 

wave length of 880 nm. Water was tested for temperature and dissolved oxygen using an YSI 

58® meter. Water clarity was measured by lowering a six inch diameter black and white Sec-

chi disk into the water and determining to what depth it could be viewed. 

Results and Discussion 

General Aquatic Plant Surveys and Transects:  

Our general aquatic plant surveys of Taunton Lake from 2009 -2017 found 8 -14 plant spe-

cies and our transect data documented 4-6 species (Table 1). The fewest species found by 

our general survey was eight in 2009 and the greatest was 14 in 2014. With the exception of 

Eurasian water milfoil and curlyleaf pondweed, all were native. Unfortunately, Eurasian 

Table 1. Plants found in Taunton Lake during general survey and on transects (T) 2009, 2010, 2014 
and 2017. 
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watermilfoil dominated the lake. With the exception of western waterweed, native plant 

species were sparse and largely associated with very shallow areas adjacent to the shoreline. 

These include waterwort, common and great duckweed, primrose-willow, yellow waterlily, 

leafy pondweed, arrow head, and bur-weed. This scarcity of the native species accounted for 

only about half being found on transects in any given year. Invasive curlyleaf pondweed was 

found in each survey year in low abundance.  Curlyleaf pondweed senesces as summer ap-

proaches, however, our mid –June surveys occurred early enough to expect to accurately 

record its presence.  Dense stands of Eurasian watermilfoil typically were covered with mats 

of filamentous algae (Figure 3) that could offer some control by intercepting sunlight and re-

ducing photosynthesis. Our transect data revealed a statistically significant (+/- SEM) in-

crease in the species richness (number of plants species) of any species, invasive species and 

native species between 2009 and 2017 (Figure 4). Similarly, the frequency of occurrence of 

any species, invasive species and native species on transects also significantly increased 

(Tukey p= 0.05) from 2009 to 2017. The invasive species increase was entirely due to greater 

Eurasian watermilfoil. 

Figure 4. Species richness (left) and frequency of occurrence (right) of invasive and native 
plants in Taunton Lake in 2009, 2010, 2014 and 2017. 
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Differences in the plant community from 2014 to 2017 might show the efficacy of the 

2015 and 2016 grass carp introduction. Our transect data showed virtually no change in spe-

cies richness and frequency of occurrence in invasive or native species from 2014 to 2017 

(Figures 4). Because grass carp fed from the plants top downward, the nuisance nature of 

aquatic plant might improve when species richness and frequency of occurrence remained 

unchanged. This would be reflected in a change in plant abundance. Unfortunately, our 

plant abundance data from transects (Figure 5) showed a significant increase (+/- SEM) in 

Eurasian watermilfoil and a decrease in native species. This could indicate that in the early 

years of the grass carp introduction, the fish are preferentially feeding on native species. As 

the carp mature and need additional food sources, greater feeding on the Eurasian water-

milfoil can be expected. Often grass carp stockings appear to be having little effect until the 

population and size reach a critical mass. Then all vegetation is consumed and the water 

body suffers from insufficient habitat for aquatic biota and conditions that promote algae. 

Preventing this occurrence is tricky as the effects occur long after the introductions are made 

but routine surveillance will provide information to make informed decisions. 

Figure 5. Aquatic plant abundance in Taunton Lake in 2009, 2010, 2014, and 2017. 
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Figure 5. 2017 survey of Taunton Lake. 
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  Figure 6. 2014 survey of Taunton Lake. 
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Figure 7. 2010 survey of Taunton Lake. 
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Figure 8. 2009 survey of Taunton Lake. 
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Water Chemistry: 

CAES IAPP has found that the occurrence of invasive plants in lakes can be attributed to 

specific water chemistries (June-Wells et al. 2013). For instance, lakes with higher alkalinities 

and conductivities are more likely to support Eurasian watermilfoil, curlyleaf pondweed, and  

Table 2. Water chemistry preferences of invasive plants in Connecticut lakes (CAES IAPP 2017). 

Figure 9. Water clarity in Taunton Lake in 2009, 2010, 2014 and 2017.  
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Figure 10. Water chemistry in Taunton Lake in 2009, 2010, 2014, and 2017. 
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minor naiad (Najas minor) while lakes with lower values support fanwort (Cabomba carolini-

ana) and variable watermilfoil (Myriophyllum heterophyllum) (Table 2). Invasive zebra mus-

sels (Dreissena polymorpha), a problem in nearby lakes, also prefer water in the former cat-

egory. Water chemistry may be altered when nutrients are utilized by plants, while nutrients 

not used by plants can support nuisance algal blooms. 

The water clarity in Taunton Lake (Figure 9) ranged between 1.5 and 2.5 m in the survey 

years. Poorest clarity (1.5 m) occurred in 2009 suggesting more recent changes in the plant 

community and management practices may have caused an improvement. Because the 

measurements were made in June when Connecticut lakes are often the clearest, this may 

not reflect conditions later in the summer.  Water clarities in Connecticut’s lakes ranged 

from 0.3 - 10 m with an average of 2.3 m (CAES IAPP, 2017). Thus, the clarity of Taunton Lake 

ranks near the average. 

Water temperature in Taunton Lake ranged from 20 - 25 o C at the surface and from 5 – 

10 o C near the bottom (Figure 10, top left). The thermocline (depth where water tempera-

ture showed a rapid decline) was between 3 and 7 m each year. Similarly, dissolved oxygen 

concentrations (Figure 10, top right) were high from 0- 3 meters and rapidly declined to a 

anaerobic condition at depths greater than 6 m. Anaerobic conditions favor phosphorus re-

lease from the sediment and are unsuitable for most fish. 

 The pH of Taunton Lake’s water ranged from 8.2 - 8.8 at the surface and from 6.2 - 

6.5 near the bottom (Figure 10, middle, left). Higher pH (less acidic) near the surface is con-

sistent with daytime removal of carbon dioxide by algae and aquatic plants. Taunton Lake 

alkalinity ranged from 20 - 32 mg/L CaCO3 at the surface with no trends throughout the sur-

vey years (Figure 10, middle, right). Bottom water alkalinity was slightly higher and ranged 

between 25 and 46 mg/L CaCO3. As with the surface alkalinity, there was no trend through-

out the survey years.  
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Conductivity is an indicator of dissolved ions that come from natural and man-made 

sources (mineral weathering, organic matter decomposition, fertilizers, septic systems, road 

salts, etc.). The conductivities of Taunton Lake’s water showed an upward trend throughout 

the survey years (Figure 10, bottom, left). The levels were similar at the surface and bottom 

but rose from near 130 us/cm in 2009 to near 170 us/cm in 2017. The conductivity for Con-

necticut lakes average near 95 us/cm (CAES IAPP 2017) and thus Taunton Lake would be 

considered above average. 

A key parameter used to categorize a lake’s trophic state is the concentration of total 

phosphorus (P) in the water column. High levels of P can cause problematic algal blooms 

(Frink and Norvell 1984) while rooted macrophytes are less affected as they obtain most nu-

trients from the substrate (Bristow and Whitcombe 1971). Lakes with P levels from 0 - 10 

µg/L are considered nutrient-poor or oligotrophic. When P concentrations reach 15 - 25 

µg/L, lakes are classified as moderately fertile or mesotrophic and when P reaches 30 - 50 

µg/L they are considered fertile or eutrophic (Frink and Norvell, 1984). Lakes with P concen-

trations over 50 µg/L are categorized as extremely fertile or hypereutrophic. Surface total P 

concentrations in Taunton Lake declined from 44 µg/L in 2009 to 9 µg/L in 2017 (Figure 10, 

bottom right). This could be due to P uptake by the greater biomass of aquatic plants, 

changes in watershed inputs or random events. A decline in P, during the survey years,  was 

not evident in the bottom water with 2009 and 2014 having the least  total P (43 and 41 µg/L 

respectively) and 2010 and 2017 having the most (481 and 125 µg/L respectively) .  In-

creased P in the bottom water is common during the summer as anoxic conditions release P 

from the sediment (Norvell, 1974). Wide variations will occur due to mixing events such as 

high winds and heavy rains. 

Taunton Lake’s alkalinity, conductivity and phosphorus levels categorize the lake as high-

ly susceptible to invasion from curlyleaf pondweed, Eurasian watermilfoil, and minor naiad 

(June-Wells et al. 2013). With the exception of minor naiad, this has already occurred. Minor 

naiad is a seed borne annual and our June survey may have been too early to find it.  Zebra 
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mussels are currently present in the Housatonic River and associated lakes. Taunton Lake’s 

water chemistry makes it a prime candidate for zebra mussel invasion. 

Conclusions 

 Since the 1950’s, Taunton Lake has change from a water body with a sandy/gravelly bot-

tom with few plants to a silty/organic bottom with luxuriant plant growth. Our surveys in 

2009, 2010, 2014 and 2017 found 8 -14 plant, with the fewest in 2009 and the greatest 

2014. With the exception Eurasian watermilfoil and curlyleaf pondweed, all were native. In 

2017, dense stands of Eurasian watermilfoil were typically covered with filamentous algae. 

An increase in the aquatic plant species richness and frequency of occurrence of both inva-

sive and native species occurred between 2009 and 2017 but the abundance of native spe-

cies declined. 

Effects of the 2015 introduction of grass into Taunton Lake might be reflected in changes 

in the plant community between our 2014 and 2017 surveys. Our data, however, found no 

significant changes in species richness or frequency of occurrence.  Because grass carp feed 

from the plants top downward, a better measure of change might be species abundance. 

Unfortunately, our plant abundance showed a significant increase in Eurasian watermilfoil 

and a downward trend in native species. This could indicate that in the early years of the 

grass carp introduction, the fish are preferentially feeding on native species. With time and 

grass carp growth, greater control of Eurasian watermilfoil is expected. Often grass carp 

stockings appear to be having little effect until the population and size reach a critical mass. 

Then all vegetation is consumed and the water body suffers from insufficient habitat for 

aquatic biota and conditions that promote nuisance or harmful algal. The key to understand-

ing the grass carp/plant population dynamics will be to continue surveillance to provide the 

information necessary for justifying the continuation or cessation of grass carp stockings. 

Taunton Lake’s water has increased in clarity and declined in total phosphorus from 2014 

to 2017.  This could be due to P uptake by the greater biomass of aquatic plants, changes in 
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watershed inputs or random events. Other water chemistry parameters showed the lake to 

have moderately high pH, alkalinity and conductivity. This creates conditions favoring inva-

sive curlyleaf pondweed, Eurasian watermilfoil and minor naiad which are already present, 

as well as zebra mussels that are not yet present. 
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