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The Connecticut Agricultural Experiment Station was founded in 1875. It is char-

tered 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 laboratories are in New Haven and Windsor, and research 

farms in Hamden and Griswold. 

 

Equal employment opportunity means employment of people without consideration 

of age, ancestry, color, criminal record (in state employment and licensing), gender 

identity or expression, genetic information, intellectual disability, learning disability, 

marital status, mental disability (past or present), national origin, physical disability 

(including blindness), race, religious creed, retaliation for previously opposed dis-

crimination or coercion, sex (pregnancy or sexual harassment), sexual orientation, 

veteran status, and workplace hazards to reproductive systems unless the provi-

sions of sec. 46a-80(b) or 46a-81(b) of the Connecticut General Statutes are control-

ling or there are bona fide occupational qualifications excluding persons in one of 

the above protected classes. To file a complaint of discrimination, contact Dr. Jason 

White, Director, The Connecticut Agricultural Experiment Station, 123 Huntington 

Street, New Haven, CT 06511, at (203) 974-8440 (voice), or Jason.White@ct.gov (e-

mail). CAES is an affirmative action/equal opportunity provider and employer. Per-

sons with disabilities who require alternate means of communication of program 

information should contact the Chief of Services, Michael Last at (203) 974-8442 

(voice), (203) 974-8502 (FAX), or Michael.Last@ct.gov (e-mail).  

mailto:Jason.White@ct.gov
mailto:Michael.Last@ct.gov
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Introduction: 

Since 2004, the Connecticut Agricultural Experiment Station (CAES) Invasive 

Aquatic Plant Program (IAPP) has surveyed or resurveyed aquatic vegetation and 

monitored water chemistry of 258 Connecticut lakes, ponds, and rivers, and has 

completed a total of 406 surveys to date (Figure 1). Of these lakes and ponds, 56% 

contain one or more invasive (non-native) plant species capable of causing rapid 

deterioration of aquatic ecosystems and recreational value. The presence of invasive 

species is related to water chemistry, public boat launches, random events, and cli-

mate change (Rahel and Olden, 2008). A CAES IAPP database is available online 

where stakeholders can view digitized vegetation maps, detailed transect data, tem-

perature and dissolved oxygen profiles, and water test results for clarity, pH, alka-

linity, conductivity, total phosphorus, and total nitrogen (portal.ct.gov/caes-iapp). 

This information allows citizens, government officials, and scientists to view past 

Figure 1. Locations of invasive aquatic plants found by CAES IAPP from 2004 – 2022. 

https://portal.ct.gov/caes-iapp
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conditions, compare them with current conditions, and make educated manage-

ment decisions. This is the fifth CAES IAPP survey of Laurel Lake.  

Laurel Lake, also known as Lake Lausanne, is a 16-acre private waterbody located 

in New Hartford, CT. The lake has limited access to homeowners and lake associa-

tion members. There is a dam on the northern end of the lake, a private beach on 

the eastern shore, and a few private residences that surround the lake. Motors are 

not allowed on the lake and there is no boat launch. Laurel lake has a maximum 

depth of approximately 22 feet. It offers wildlife habitat and recreational opportu-

nities for lake association members. 

Objectives: 

o Perform a fifth survey of Laurel Lake for aquatic vegetation and test water to 

quantify water chemistry. 

o Compare with previous surveys and add vegetation maps and water chemis-

try information to the CAES IAPP website. 

o Provide aquatic plant management options. 

Materials and Methods: 

Aquatic Plant Surveys and Mapping: 

Laurel Lake was surveyed for aquatic vegetation on September 21, 2022. The 

survey utilized methods established by CAES IAPP. The survey was conducted from 

a 14-foot aluminum rowboat traveling over areas that supported aquatic plants. 

Plant species were recorded based on visual observation or collections with a long-

handled rake or grapple. Ground truthing with occasional grapple tosses were used 

to identify vegetated areas in deep water. Quantitative information on plant abun-

dance was obtained by resurveying 2 transects that were positioned perpendicular 

to the shoreline in 2012. Transect locations represented the variety of habitats oc-

curring in the lake. Transects were located using a Trimble® R1 GNSS global posi-

tioning system with sub-meter accuracy. Sampling data points were taken along 
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each transect at points 0, 5, 10, 20, 30, 40, 50, 60, 70, and 80 m from the shore. 

Depth was measured with a rake handle, or drop line, and sediment type was esti-

mated. 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 = very 

abundant). When field identifications of plants were questionable, samples were 

brought back to the lab for review using the taxonomy of Crow and Hellquist (2000a; 

2000b). One specimen of each species collected in the lake was dried and 

mounted in the CAES IAPP aquatic plant herbarium. Digitized mounts can be 

viewed online (portal.ct.gov/caes-iapp). Plant species are referred to by common 

name in the text of this report, however corresponding scientific names can be 

found in Table 1. Cattail and phragmites are wetland plants that are often in-

cluded in our survey. Phragmites is an invasive wetland species and is marked as 

such in our report. We post-processed the GPS data in Pathfinder® 5.85 (Trimble 

Navigation Limited, Sunnyvale, CA) and then imported it into ArcGIS® Pro 3.0.3 (ESRI 

Inc., Redlands, CA). Data were then overlaid onto recent high-resolution (1m or bet-

ter) aerial imagery for the continental United States made available by the USDA Farm 

Services Agency.  

Water Analysis: 

Water was analyzed from the deepest part of the lake. Water temperature and 

dissolved oxygen were measured 0.5 m beneath the surface and at 1 m intervals to 

the bottom. 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 

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

Water samples (250 mL) for pH, alkalinity, conductivity, total phosphorus, and 

total nitrogen testing were obtained from 0.5 m beneath the surface and 0.5 m above 

the bottom. The samples were stored at 38°C until testing. A Fisher AR20® meter was 

used to determine pH and conductivity, and alkalinity (expressed as mg/L CaCO3) 

https://portal.ct.gov/caes-iapp
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was quantified by titration with 0.016 N H2SO4 to an end point of pH 4.5. We deter-

mined 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 wavelength of 880 nm.  

Results and Discussion:  

General Aquatic Plant Surveys and Transects: 

The 2022 survey of Laurel Lake found 16 native aquatic plant species and 1 in-

vasive aquatic plant species (Table 1). Minor naiad (Najas minor), the invasive 

aquatic plant species, was found in various areas of the lake but mostly in the south-

ern half of the lake. A description of minor naiad is located in the appendix. Minor 

naiad was found in 2022, after not being found in 2020 for the first time since sur-

veys began in 2012. This was expected since minor naiad propagates from seed each 

year. The 2022 survey found the most native aquatic plant species of all survey 

Table 1. Plants present in Laurel Lake from 2012-2022. Present indicates the species presence in the lake 
while Frequency of Occurrence (FOQ) indicates presence of a species on transects.  
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years. There were 3 more native species found in 2022 than in 2020. Berchtold’s 

pondweed, common duckweed, and variable pondweed were new species that have 

not been recorded in previous surveys. Berchtold’s pondweed was found most fre-

quently. There were large patches in the middle of the lake and along the eastern 

shoreline. Berchtold’s pondweed is very similar to small pondweed and snailseed 

pondweed, so it may have been present in previous survey years and misidentified. 

The next most abundant species was waterwort and then spikerush. Common duck-

weed was found in small abundance in the southern area of the lake and in the 

western cove. Variable pondweed was also found in the southern area of the lake 

and the western cove, and in small abundance in the northern part of the lake. There 

were 2 native species, small pondweed and watershield, that disappeared from 2020 

to 2022. Although providing details on the specifics of the native plants is beyond 

the scope of this report, information is available at USDA “About PLANTS” website 

(https://plants.usda.gov/home). 

Cattail (Typha sp.) and phragmites (Phragmites australis) are wetland species 

CAES IAPP often records in surveys. Cattail is a native species and phragmites is an 

invasive species. Because wetland species are not always included in surveys, they 

are not included in the data analysis. Cattail was found on the northern shoreline 

by the dam, on the southeastern shoreline, in a small patch on the western shore-

line, and on the island. Phragmites was only found in a small patch in the cove on 

the western shoreline. Successful management of phragmites is due in part to the 

herbicide treatments completed in 2015 and 2016 and to the ongoing manual 

maintenance (hand pulling and cutting) by lake association members.  

In September of 2012, about a month after the first CAES IAPP survey, Laurel 

Lake was drawn down about 6 feet to carry out required dam renovations. Another 

survey was completed by CAES IAPP one year later, which found an increase in total 

number of native species, a decrease in the abundance of native species like eel-

grass, and an increase in the abundance of invasive minor naiad. Minor naiad is an 

https://plants.usda.gov/home
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Figure 2. 2022 aquatic plant survey map of Laurel Lake. 
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annual plant with drought resistant seeds, which is why the drawdown had the op-

posite effect on this plant compared to the native species. In 2015 and 2016, Laurel 

Lake was treated for minor naiad and phragmites with Reward® Landscape and 

Aquatic Herbicide, or diquat dibromide. The survey in 2018 by CAES IAPP found a 

significant decrease in vegetation abundance of all species. Minor naiad was found 

in 2018 but was not found in the 2020 survey. Minor naiad then returned in the 

2022 survey, which was expected. In 2018, vegetation abundance was the lowest 

recorded and has increased in each survey since. Throughout all the survey years, 

the southern part of the lake has remained the most plant abundant, likely due to 

shallower depths where light can reach the bottom. The CAES IAPP website contains 

digitized survey maps where individual plant layers can be viewed separately (por-

tal.ct.gov/caes-iapp).  

   Frequency of occurrence (FOQ) refers to how often a plant was found on tran-

sect points. Comparisons of the FOQ data from 2020 to 2022 (Figure 3b) found a 

5% increase in total native species and a 10% increase in total invasive species, alt-

hough there was no statistically significant change in FOQ from 2012 to 2022. The 

native plants found on the most transect points in 2022 (Table 1) were Berchtold’s 

pondweed (30%) and large-leaf pondweed (15%). Compared to 2020, a couple native 

species were found less frequently on transects in 2022 including bur-reed (0%), and 

Figure 3a and 3b. Species richness (left) and frequency of occurrence (FOQ, right) of native and 
invasive aquatic plants on transects in Laurel Lake from 2012, 2013, 2018, 2020, and 2022. 

https://portal.ct.gov/caes-iapp
https://portal.ct.gov/caes-iapp
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quillwort (0%). Species richness refers to the average number of species per transect 

point. There was no significant change in native species richness on transect points 

in 2022 (Figure 3a). 

Water Chemistry: 

Water clarity in Connecti-

cut’s lakes ranges from 1-33 

feet (0.3 - 10 m) with an aver-

age of 7 feet (2.3 m) (CAES 

IAPP, 2023). Laurel Lake had a 

water clarity of 13.1 feet (4 m) 

in the 2022 survey, which is 

above the state average.  The 

2022 measurement is the 

same as in 2012, and 5.6 feet 

less than in 2020 (Figure 4). 

Laurel Lake is thermally stratified and reached 60˚F at a depth of about 20 ft. 

Dissolved oxygen steadily decreased below a depth of 13 ft and reached anaerobic 

conditions at a depth of about 16 ft (Figure 5). Water pH was near neutral at the 

bottom (6.8) and slightly alkaline at the surface (8.3). The lake had an alkalinity of 

22 - 27 mg/L CaCO3 which is low for Connecticut lakes which range from near 0 to 

>170 (CAES IAPP, 2023). Low alkalinity waterbodies are more prone to pH change 

due to outside influences such as watershed activities and acid rain. Conductivity is 

an indicator of dissolved ions that come from natural and man-made sources (min-

eral weathering, organic matter decomposition, fertilizers, septic systems, road 

salts, etc.). Connecticut waterbodies have conductivities that range from 50 -250 

µS/cm. Laurel Lake’s conductivity of 139 µS/cm at the surface and 178 µS/cm at the 

bottom in 2022 was higher than in our previous surveys (Figure 5). This may be 

caused by lower water levels (causing a higher concentration of dissolved substances) 

Figure 4. Water clarity in Laurel Lake in 2012, 2013, 2018, 
2020, and 2022 (CAES IAPP). 
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Figure 5. Water chemistry for Laurel Lake between 2012 and 2022. 
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more road salts, or other factors. 

A key parameter used to catego-

rize a lake’s trophic state is phospho-

rus (P) in the water column. High lev-

els of P can lead to nuisance or toxic 

algal blooms (Frink and Norvell, 1984; 

Wetzel, 2001). Rooted macrophytes 

are considered to be less dependent 

on P from the water column as they 

obtain a majority of their nutrients 

from the hydrosoil (Bristow and Whit-

combe, 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 concentrations >50 µg/L are categorized as extremely 

fertile or hypereutrophic. Laurel Lake’s P concentration in 2022 was 12 µg/L at sur-

face and 46 µg/L near the bottom (Figure 5). We tested total nitrogen (TN) for the 

first time in 2020 and found 106 µg/L the surface and 382 µg/L near the bottom 

(Figure 6). In 2022, TN was considerably higher both at the surface (396 µg/L) and at 

the bottom (640 µg/L). Although nitrogen is likely less limiting to the growth of 

aquatic plants and algae compared to terrestrial plants, it may play a role in lake 

productivity. Frink and Norvell (1984) found TN in Connecticut lakes ranged from 

193 - 1830 µg/L and averaged 554 µg/L. 

CAES IAPP has found that the occurrence of invasive plants in lakes can be at-

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

higher alkalinities and conductivities are more likely to support Eurasian watermil-

foil, minor naiad, and curlyleaf pondweed while lakes with lower values support fan-

wort and variable-leaf watermilfoil.  

Figure 6. Total nitrogen (TN) measurements for 
Laurel Lake from 2020 and 2022. 



   

CAES IAPP Laurel Lake Report 2022  14 

Aquatic Vegetation Management Options: 

 Laurel Lake has one invasive aquatic plant species, minor naiad, as well as an 

invasive wetland species, phragmites. In 2015 and 2016, the lake was treated with 

diquat dibromide, and the phragmites is managed by hand pulling and cutting. With 

minimal nuisance vegetation in the lake, some of the most helpful management is 

Early Detection and Rapid Response (EDRR) – often referred to as a set of actions to 

locate and eradicate new invasions before they spread and cause harm. Volunteers 

can monitor the lake monthly throughout the growing season to identify any new 

invasions. Identification workshops are available to help train volunteers. With no 

boat launch at the lake, there is little risk of invasion from outside boaters; however, 

wildfowl can bring in new invasions as well as kayaks and other small vessels. 

Conclusions: 

Laurel Lake, also known as Lake Lausanne, is a 16-acre private waterbody located 

in New Hartford, CT. The lake has limited access to homeowners and lake associa-

tion members. There is a dam on the northern end of the lake, a private beach on 

the eastern shore, and a few private residences that surround the lake. The 2022 

survey of Laurel Lake was the fifth survey by CAES IAPP. It found an increase in 

aquatic vegetation abundance from the 2020 survey. A total of 17 aquatic plant 

species were documented, one of which is invasive. The 2022 survey found the most 

native aquatic plant species of all survey years. Minor naiad (Najas minor), the inva-

sive species, was found again after not being found in 2020 for the first time since 

surveys began in 2012. The lake was treated in 2015 and 2016, which resulted in a 

significant decrease in plant abundance in the 2018 survey. Since 2018, plant abun-

dance has increased each survey year, but is still much less abundant than in 2012-

2013. Laurel Lake had a water clarity of 4 m (13.1 feet) in the 2022 survey, which is 

above the state average. The lake had a low alkalinity measurement of 22 - 27 mg/L 

CaCO3.  
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