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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 Invasive Aquatic 

Plant Program (CAES IAPP) has surveyed aquatic vegetation and water chemistry in 

over 400 Connecticut lakes, ponds, and rivers (Figure 1). Of these waterbodies, 56% 

contain invasive (non-native) plant species that can cause rapid deterioration of 

aquatic ecosystems and recreational value. CAES IAPP uploads all survey infor-

mation into an online database where stakeholders can view vegetation maps, tran-

sect data, herbarium mounts, temperature and dissolved oxygen profiles, and water 

chemistry (portal.ct.gov/caes-iapp). This information allows citizens, government 

officials, and scientists to view past conditions, compare them with current condi-

tions, and make informed management decisions. The presence of invasive species 

is related to water chemistry, public boat launches, random events, and climate 

change (June-Wells et al. 2013; Rahel & Olden, 2008).   

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

https://portal.ct.gov/caes-iapp
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Bashan Lake is a 273-acre wa-

terbody located in East Haddam, 

Connecticut. It is one of Connecti-

cut’s highest quality state-owned 

waterbodies. The lake is moder-

ately developed with residential 

homes and docks along the shore-

line. The lake is widely used for 

recreational boating, fishing, and 

swimming. It has a public boat 

launch at the eastern end. All 

beaches are private and main-

tained by lake associations. Previ-

ous work on Bashan Lake dates to 

the 1940s when the State Board of 

Fisheries and Game (1942) de-

scribed it as having “extensive 

submerged weed beds due to ex-

ceptional transparency”. Another 

publication by the State Board of Fisheries and Game (1959) mentions “very clear 

water and transparency that exceeds 15 feet” and “scarce submerged and emergent 

vegetation”. It also describes the lake bottom consisting “of sand, gravel, coarse 

rubble, and boulders”. Work by CAES in 1980 ranked Bashan Lake as having the 

highest water quality of the 70 Connecticut lakes surveyed. Aquatic vegetation was 

described as moderately dense in a few areas with shallow coves containing native 

plants such as Robbins’ pondweed and bladderwort. No invasive species were men-

tioned. CAES IAPP has performed aquatic vegetation surveys and researched control 

Figure 2. Bathymetry map of Bashan Lake in 1959. 
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strategies for invasive plants in Bashan Lake for nearly 20 years. The work has fo-

cused on control of invasive variable-leaf watermilfoil (Myriophyllum heterophyl-

lum) and fanwort (Cabomba caroliniana). From 1999 to 2017 treatments of variable-

leaf watermilfoil with the herbicide 2,4-D were performed with a decline efficacy 

over time. Herbicide resistance was surmised, and tests began with a new product 

called ProcellaCOR in 2019. By 2021, variable-leaf watermilfoil was virtually elimi-

nated but fanwort, which is not controlled with ProcellaCOR, began to proliferate. 

In addition, lake water has been analyzed to track possible changes that could affect 

aquatic vegetation and harmful algal blooms. Complete surveys for all native and 

invasive plants as well as water tests were performed by CAES IAPP in 2004, 2014, 

2016, 2020, and 2022.  

Objectives: 

o Perform a fifth complete survey of Bashan Lake for aquatic vegetation and 

water chemistry. 

o Compare with previous surveys and review aquatic plant management. 

o Upload vegetation maps and water chemistry information to the CAES IAPP 

website 

Materials and Methods: 

Aquatic Plant Surveys and Mapping: 

Bashan Lake was surveyed for aquatic vegetation on August 9, 10, and 11, 2022. 

The survey utilized methods established by CAES IAPP and were consistent with 

previous CAES IAPP techniques. Surveys were conducted from 16 and 18-foot mo-

torized boats traveling over areas that supported aquatic plants. Plant species were 

recorded based on visual observation or collections with a long-handled rake or 

grapple. The Lowrance® HDS 5 sonar system as well as ground truthing with occa-
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sional grapple tosses were used to identify vegetated areas in deep water. Quantita-

tive information on plant abundance was obtained by resurveying 14 transects that 

were positioned perpendicular to the shoreline in 2004. Transect locations repre-

sented the variety of habitats occurring in the lake. They were located using a Trim-

ble® R1 GNSS global positioning system with sub-meter accuracy. Sampling points 

were taken along each transect at 0, 5, 10, 20, 30, 40, 50, 60, 70, and 80 m from the 

shore. Depth was measured with a rake handle, drop line, or digital depth finder, 

and sediment type was estimated. Abundances of species at each point were ranked 

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

dant, 5 = very abundant). When field identifications of plants were questionable, 

specimens were brought back to the laboratory 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 included in our 

survey; however, since they are not aquatic plants, they are not included in our sta-

tistical analysis. We post-processed the GPS data in Pathfinder® 5.85 (Trimble Navi-

gation Limited, Sunnyvale, CA) and then imported it into ArcGIS® Pro 2.9.0 (ESRI Inc., 

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

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

Services Agency.  

Water Analysis: 

Water was analyzed from the same point in the “center”, the deepest part of the 

lake, each year. Water temperature and dissolved oxygen were measured 0.5 m be-

neath the surface and at 1 m intervals 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 for pH, alkalinity, 

https://portal.ct.gov/caes-iapp
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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 (mg/L CaCO3) was quantified by titration with 0.016 N 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 wavelength of 880 nm. Total Nitrogen was determined with an O-I Analyt-

ical 1080® Total Organic Carbon Analyzer.
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Table 1. Plants present in Bashan Lake in 2004, 2014, 2016, 2020, and 2022. Present indicates the species presence 
in the lake while frequency of occurrence (FOQ) indicates how frequently species were found on transects. Transect 
data was not collected in 2016 because the lake was too shallow due to a drawdown. 
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Figure 3. 2022 aquatic plant survey map of Bashan Lake. A PDF version can be found on the CAES IAPP website. 
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Results and Discussion:  

General Aquatic Plant Surveys and Transects: 

The 2022 aquatic vegetation survey of Bashan Lake found a total of 32 aquatic 

plant species, three of which are invasive (Table 1, Figure 3). This compares to 24 

species (1 invasive) found in 2020, 19 species (1 invasive) found in 2016, 21 species 

(2 invasives) found in 2014, and 17 species (1 invasive) found in 2004. The 2022 

survey documented the most diverse aquatic plant community in Bashan Lake to 

date. The three invasive species found in 2022 were fanwort, swollen bladderwort, 

and variable-leaf watermilfoil. An expansion of fanwort from the previous surveys 

was also evident. Only a few variable-leaf watermilfoil plants were observed and 

Figure 4. Frequency of occurrence (FOQ, left) and species richness (right) of native and invasive 
aquatic plants on transects after herbicide treatments in Bashan Lake for years. 
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were hand pulled during the survey. Swollen bladderwort is a new, potentially inva-

sive species in Connecticut. Plant samples from the 2022 survey were sent for DNA 

analysis where its identification was confirmed. DNA research of this species is on-

going and potential impacts to waterbodies are being investigated.  

Native species that reappeared in 2022 (were not present in 2020) include eel-

grass, low watermilfoil, pickerelweed, primrose-willow, slender naiad, and water 

starwort. Native species found for the first time in 2022 include Berchtold’s pond-

weed, lesser bladderwort, and quillwort. Although providing details on native plants 

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

website (https://plants.usda.gov/about_plants.html). From 2020 to 2022, there was 

increase in the coverage of native species such as arrowhead, bur-reed, common 

bladderwort, floating bladderwort, humped bladderwort, mudmat, snailseed pond-

weed, and invasive fanwort. Mudmat is considered by some to be a non-native inva-

sive species, however it is not officially recognized as such in Connecticut (Connect-

icut Invasive Species List, Connecticut General Statutes Sec. 22a-381d). Because of 

Figure 5. Water clarity measurements in Bashan Lake between 2004 and 2022. 

https://plants.usda.gov/about_plants.html
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its extremely low growth habit, 

mudmat is unlikely to become a 

nuisance and may prevent the 

establishment of other nuisance 

plants. As in 2020, charophyte, 

an advanced plant-like alga, was 

very common in deeper water 

up to a depth of around 20 feet. 

The CAES IAPP website 

(https://portal.ct.gov/caes-

iapp) contains digitized survey 

maps where individual plant 

layers can be viewed separately. 

Frequency of occurrence 

(FOQ) and species richness are 

important criteria for assessing 

an aquatic plant community. 

Our FOQ data refers to how fre-

quently aquatic plant species 

are found on transects. Species 

richness refers to the average 

number of species found on 

transect points. Because the 

same points on the same transects are visited during each year’s survey using highly 

accurate global positioning systems, these transects offer a scientific approach to 

tracking change over time.  Optimal aquatic plant diversity occurs when large num-

Figure 6. Temperature (top) and dissolved oxygen (bot-
tom) measurements in Bashan Lake between 2004 – 2022. 

https://www.portal.ct.gov/caes-iapp
https://www.portal.ct.gov/caes-iapp
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bers of native plant species are abundant at non-nuisance levels. Generally, a cover-

age of 20-40% of the lakes littoral zone (area where plant growth is not limited by 

light etc.) is considered optimal for fish habitat (Jacobs & O’Donnell, 2002). Transect 

data revealed a significant increase (p ≤ 0.05) in native species from 2020 to 2022 

(Figure 4, see appendix for transect data). FOQ of native species in 2022 was the 

Figure 7. pH (top) and alkalinity (bottom) measurements in Bashan Lake between 2004 and 2022. 
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highest recorded in CAES IAPP surveys and it was similar to that of 2004 and 2014. 

FOQ of invasive species slightly increased but was not statistically significant. Sim-

ilarly, native species richness on transects significantly increased (one standard er-

ror of the mean) from 2020 to the highest recorded in CAES IAPP surveys.  

Water Chemistry:  

Water clarity in Connecticut’s lakes ranges from 1-33 feet with an average of 7 

feet (CAES IAPP, 2023). Bashan Lake had a water clarity of 19.7 feet (6 m) in 2022, 

which was the same as 2016 and the highest clarity measurement recorded for Ba-

shan Lake by CAES IAPP (Figure 5). In 1980 CAES recorded a clarity of 18 feet (Frink 

& Norvell, 1984). Bashan Lake stratifies each summer with warmer, more oxygen-

ated water at the surface (0-30 feet) and colder less oxygenated water (30-50 feet) 

near the bottom (Figure 6).  

Bashan Lake’s surface pH has ranged between 5.7 – 8.6 throughout the years, 

while the bottom pH has ranged between 5.6 and 6.6 (Figure 7, top). In 2022, the 

surface pH was 6.7 and the bottom pH was 6.3. Higher surface pH’s are common 

during sunny afternoons when more plants and algae are photosynthesizing, and 

winds are calm to reduce mixing. This may account for the unusually high surface 

pH in 2012. Bashan Lake had a surface alkalinity between 3 – 14 mg/L CaCO3 

throughout the years and a bottom alkalinity between 6 - 26 mg/L CaCO3 (Figure 7, 

bottom). In 2022, alkalinity was 7 mg/L CaCO3 at the surface and 10 mg/L CaCO3 at 

the bottom. These measurements are relatively low for Connecticut lakes which 

range from near zero to greater than 170 mg/L CaCO3 (CAES IAPP, 2023). Low alka-

linity waterbodies are more prone to pH change due to outside influences such as 

watershed activities and acid rain. Bashan Lake’s conductivity has ranged between 

58 – 79 µS/cm at the surface and 63 – 79 µS/cm at the bottom throughout the years 

(Figure 8). Conductivity is an indicator of dissolved ions that come from natural and 

man-made sources (mineral weathering, organic matter decomposition, fertilizers,
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Figure 9. Total phosphorus measurements in Bashan Lake between 2004 and 2022. 

Figure 8. Conductivity measurements in Bashan Lake between 2004 and 2022.  
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septic systems, road salts, etc.). Connecticut waterbodies have conductivities that 

range from 50 - 250 µS/cm.  

A key parameter used to categorize a lake’s trophic state is phosphorus (P) in 

the water column. High levels of P can lead to nuisance or toxic algal blooms (Frink 

& Norvell, 1984; Wetzel, 2001). Rooted macrophytes are less dependent on P from 

the water column as they obtain most of their nutrients from the hydrosoil (Bristow 

& Whitcombe, 1971). Lakes with surface 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 & Norvell, 1984). Lakes with P con-

centrations >50 µg/L are categorized as extremely fertile or hypereutrophic. Bashan 

Lake’s P concentration has ranged between 2 – 11 µg/L at the surface and 1 – 36 

µg/L at the bottom (Figure 9). Except for lower bottom P during the 2016 and 2017 

drawdown years P has changed very little in all surveys. Bottom P is highly depend-

ent on stratification and resulting anerobic conditions and is usually highest from 

Figure 10. Total nitrogen (TN) measurements in Bashan Lake from 2020 – 2022.  
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mid to late summer. Thus, sample collection time is important when comparing 

years.  

We tested total nitrogen (TN) for the 

first time in 2020 and found 155 µg/L 

at the surface and 719 µg/L near the 

bottom (Figure 10). In 2021, our TN 

measurements were lower both at the 

surface (136 µg/L) and near the bottom 

(529 µg/L). In 2022, TN increased to 

272 µg/L at the surface and continued 

to decline to 374 µg/L near the bottom. 

The decline near the bottom may be 

due to a depletion in N being from de-

caying vegetation leftover from draw-

down for dam repairs. Determining 

whether the increase in surface N is a 

trend will take future testing. Alt-

hough nitrogen is likely less limiting 

to the growth of aquatic plants and al-

gae 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. 

Based on the trophic categories re-

ported here Bashan Lake would be 

classified as oligotrophic or oligo-mes-

otrophic with little change from 1980 (Frink & Norvell, 1984). 

 

Figure 11. Treatment of Bashan Lake with Aqua-
cide in 1999 caused variable watermilfoil to break 
away from the roots requiring hand removal. A 
switch to the Navigate formulation in the following 
years solved this problem. (John and Barbara 
Hoban with dog Abbey, Harold Press photo by 
Michelle McLoughlin) 

Figure 12. Fanwort patch with associated fish popu-
lation north of the island outside the state boat 
launch in 2022.   
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Aquatic Vegetation Management:  

CAES IAPP has monitored and treated invasive plants in Bashan Lake for over 20 

years. The work has focused on aquatic plant mapping and control of invasive var-

iable watermilfoil and fanwort. From 1999 until 2017 spring and fall treatments of 

variable watermilfoil with the herbicide 2,4-D were tested (Figure 11) (Bugbee et al. 

2003; CAES IAPP, 2023).  In 2014, Bashan Lake’s dam underwent a complete rebuild. 

In the process, the water was lowered approximately 18 feet. Rebuilding was com-

pleted in early 2015; however, the lake level remained more than four feet below 

normal through the fall of 2016. When the lake was lowered, most of the variable 

watermilfoil that escaped CAES IAPP treatment was thought to have been killed by 

Figure 13. Locations of fanwort management sites scheduled for 2023. 
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exposure to freezing and desiccation; however, in 2017 considerable areas of the 

plant reappeared. These areas were treated in the fall of 2017 with the herbicide 

Navigate. Unlike previous years where the fall Navigate treatments were very effec-

tive, the 2017 application offered little control, and resistance to Navigate was sur-

mised. Fortunately, a new herbicide called ProcellaCOR was approved by the USEPA, 

and CAES IAPP organized a test in the fall of 2018. Successful control was obtained 

in all treatment areas except in the boat launch cove. A review of the treatment 

suggested improved results were likely if ProcellaCOR was applied in early summer. 

This was performed in June 2020 with apparent complete control of the variable 

watermilfoil by fall. Unfortunately, the fanwort was not affected and spread. Benthic 

barriers were installed over some of the fanwort. In 2021, CAES IAPP found no var-

iable watermilfoil confirming the excellent control provided by the 2020 Procel-

laCOR treatment. In 2022, a few variable watermilfoil plants were found outside the 

central northwest inlet and inside Laurel Cove. These plants were pulled by the CAES 

IAPP surveyors. Unfortunately, fanwort was not controlled and seemed to be spread-

ing. The frequency of occurrence and abundance of fanwort outside the state boat 

launch increased substantially (Figure 12) and small patches of the plant were doc-

umented outside Brooks Cove, the west side of Sunset Acres, and in Laurel Cove.  

Plans for 2023 are to study three methods for controlling the fanwort. Emphasis 

is on reducing adverse effects on the existing plant community including state listed 

pondweeds. First, will be to hand remove the small patches closest to the state listed 

Vasey’s pondweed. Second, is to spot treat small mid-lake patches with multiple low 

dose applications of fluridone slow-release pellets (Sonar SRP) in spring/summer. 

Third, will be to treat the 5-acre state boat launch patch with Flumioxazin (Clipper) 

in late September. Figure 13 shows the locations of the fanwort and the areas where 

each control method will be utilized. Fanwort patches nearest the pondweed will be 

hand harvested thus offering maximum protection. Two small areas of one-quarter 

acre each, approximately one mile southeast of the Vasey’s pondweed, will receive 

the fluridone treatment in late spring and early summer. To enhance the 30–60-day 
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contact time needed for control, three applications of 15 pounds per acre will be 

spaced two weeks apart. This is slightly under the maximum label rate of 49 pounds 

per acre for plants in 10 feet of water. The actual depth at these sites is about 12 

feet. Lake water will be tested for fluridone using the FasTEST® method based on 

irrigation requirements and to track offsite movement and provide guidance for 

crop irrigation. The largest fanwort area of five acres is approximately 1.25 miles 

from the Vasey’s pondweed. This area will be treated in September with Flumioxazin 

at the label recommended rate of 14.8 pounds per acre for a depth of seven feet. 

The actual depth is about ten feet. Dilution problems are hoped to be avoided by 

injecting the herbicide near the bottom with a weighted hose.  Vasey’s pondweed 

naturally senesces in late summer. This combined with the large distance from the 

treatment site should offer protection. Pre and post season surveys will be con-

ducted to determine the efficacy of the three methods primarily with a high-defini-

tion underwater camera. Documentation with conventional grapple tosses will be 

avoided to avoid offsite movement of dislodged fragments. All CT DEEP aquatic 

pesticide notification requirements will be performed. 

All aquatic herbicide treatments require approved permits from CT DEEP. When 

state listed species such as Vasey’s pondweed are present, the first step is a review 

by the Natural Diversity Database (NDDB). CAES IAPP filed this in January 2023 (see 

appendix) and as of this writing is awaiting a response. Part of this process was a 

requirement of a full aquatic plant survey of Bashan Lake to be performed in 2022 

and is reported here with special emphasis on locating any state listed pondweeds. 

This was a requirement for future treatments as stated in the 2020 CT DEEP NDDB 

Determination No: 202001137. The plant community on the 14 established tran-

sects, which have been monitored since 2004, were also surveyed. The results of 

our past surveys can be found here https://portal.ct.gov/CAES/Invasive-Aquatic-

Plant-Program/B/Bashan-Lake/Bashan-Lake-Survey-Results. A resurvey using the 

same protocols to determine overall change in the aquatic plant community will be 

https://portal.ct.gov/CAES/Invasive-Aquatic-Plant-Program/B/Bashan-Lake/Bashan-Lake-Survey-Results
https://portal.ct.gov/CAES/Invasive-Aquatic-Plant-Program/B/Bashan-Lake/Bashan-Lake-Survey-Results
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performed in 2024. An early summer survey for state listed pondweeds will be per-

formed in 2023 and 2024. This request will also be filed with the CT DEEP Property 

Management and Aquatic Pesticide Units.    

Conclusions: 

Bashan Lake has a diverse aquatic plant community with 32 species of which 

fanwort, swollen bladderwort, and variable watermilfoil are invasive. In 2022 there 

were significant increases in frequency of occurrence and species richness of native 

species compared to previous CAES IAPP surveys. Analysis of water chemistry over 

time found Bashan Lake to have excellent transparency, low alkalinity, and low total 

phosphorus. This classifies the lake as among the highest quality waterbodies in 

Connecticut. The ProcellaCOR herbicide treatments in 1999 and 2020 targeting var-

iable-leaf watermilfoil were extremely effective. Fanwort was not controlled with the 

treatments and is now expanding. Tests, which date to at least the early 1980s. After 

decades of attempts to alleviate Bashan Lake’s variable watermilfoil problem, the 

ProcellaCOR herbicide treatments in 1999 and 2020 accomplished the task. Unfor-

tunately, fanwort is now becoming a problem. CAES IAPP is initiating tests in 2023 

to target the fanwort with targeted herbicide treatments. 

Acknowledgments: 

The technical assistance of Dr. Robert Capers, Roslyn Selsky (Reeps), Samantha 

Wysocki, Jesse Schock, Jennifer Fanzutti, Kaysee Shuster, Eva Ramey, and Meara 

Burns is gratefully acknowledged. 

Funding:  

This project was funded through the Bashan Lake Association, the United States 

Department of Agriculture under Hatch CONH00783, and a grant for the Control of 

Aquatic Invasive Species administered by the Connecticut Department of Energy 

and Environmental Protection. 



   

CAES IAPP Bashan Lake Report 2022  23 

References: 

American Public Health Association. (1995). Standard methods for the examination 

of water and wastewater. 19th ed. 1015 Fifteenth St. NW Washington, DC. 

20005. 4, 108-116. 

Bristow, J. M. and Whitcombe, M. (1971). The role of roots in the nutrition of aquatic 

vascular plants. Amer. J. Bot., 58, 8-13. 

Bugbee, G. J., White, J. C., and Krol, W. J. (2003). Control of variable watermilfoil in 

Bashan Lake, CT with 2,4-D: Monitoring of lake and well water. J. Aquat .Man-

age. 41, 18-25. 

CAES IAPP. (2023). The Connecticut Agricultural Experiment Station Invasive Aquatic 

Plant Program (CAES IAPP). Retrieved April 10, 2023. https://por-

tal.ct.gov/caes-iapp 

Crow, G. E. and Hellquist, C. B. (2000a). Aquatic and Wetland Plants of Northeastern 

North America. Volume One Pteridophytes, Gymnosperms, and Angiosperms: 

Dicotyledons. Madison, Wisconsin. The University of Wisconsin Press. 480 pp.  

Crow, G. E. and Hellquist, C. B. (2000b). Aquatic and Wetland Plants of Northeastern 

North America. Volume Two Angiosperms: Monocotyledons. Madison, Wis-

consin. The University of Wisconsin Press. 400 pp. 

Frink, C. R. and Norvell, W. A. (1984). Chemical and physical properties of Connecti-

cut lakes. CAES Bulletin 817. 

Jacobs, R. P. and O’Donnell, E. B. (2002). A fisheries guide to lakes and ponds of 

Connecticut. Including the Connecticut River and its coves. CT DEP Bulletin 

35. https://portal.ct.gov/DEEP/Fishing/General-Information/Lake-and-Pond-

Book.  

June-Wells, M. F., Gallagher, J., Gibbons, J. A., and Bugbee, G. J. (2013). Water chemis-

try preferences of five nonnative aquatic macrophyte species in Connecticut: 

A preliminary risk assessment tool. Lake and Reservoir Management, 29, 303-

316. 

https://portal.ct.gov/caes-iapp
https://portal.ct.gov/caes-iapp
https://portal.ct.gov/DEEP/Fishing/General-Information/Lake-and-Pond-Book
https://portal.ct.gov/DEEP/Fishing/General-Information/Lake-and-Pond-Book


   

CAES IAPP Bashan Lake Report 2022  24 

Rahel, F J. and Olden, J. D. (2008). Assessing the Effects of Climate Change on 

Aquatic Invasive Species. Conservation Biology, 22(3), 521-533. 

Schroeder, S. A., Fulton, D. C. (2013). Public Lakes, Private Lakeshore: Modeling Pro-

tection of Native Aquatic Plants. Environmental Management, 52, 99–112. 

DOI: 10.1007/s00267-013-0054-4  

State Board of Fisheries and Game Lake and Pond Survey Unit. (1942). A Fishery Sur-

vey of Important Connecticut Lakes. Bulletin No. 63. State Geological and Nat-

ural History Survey. 303 pp. 

State Board of Fisheries and Game Lake and Pond Survey Unit. (1959). A Fishery Sur-

vey of Lakes and Ponds of Connecticut. Report No. 1. State Board of Fisheries 

and Game. 99 pp. 

Wetzel, R. G. (2001). Limnology: Lake and River Ecosystems 3rd ed. Academic Press, 

San Diego, CA. http://www.academicpress.com   

https://doi.org/10.1007/s00267-013-0054-4
http://www.academicpress.com/


   

CAES IAPP Bashan Lake Report 2022  25 

Appendix 

  



   

CAES IAPP Bashan Lake Report 2022  26 

NDDB Review Filing 
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The efficacy of hand pulling, fluridone spot treatments, and late season flumi-

oxazin on fanwort in Bashan Lake with emphasis on protection of state listed 

pondweed and the native plant community. 

 

Gregory Bugbee 

Associate Scientist 

The Connecticut Agricultural Experiment Station 

Invasive Aquatic Plant Program 

Office of Aquatic Invasive Species 

 

Bashan Lake is one of Connecticut’s highest quality State-owned waterbodies. 

The lake has a long history of problems with invasive variable watermilfoil 

(Myriophyllum heterophyllum). For over 20 years, CAES has provided guidance and 

experimented with control methods using aquatic herbicides. Results varied until 

2020 when a new product called ProcellaCOR was tested, and exceptional control 

was achieved.  A small population of state listed Vasey’s pondweed (Potamogeton 

vaseyi) or budding pondweed (Potamogeton gemmiparus), present in a small cove in 

Bashan Lake’s northwest corner, was not impacted. Difficulties in distinguishing be-

tween the two species particularly if Vasey’s pondweeds floating leaves are absent 

may account for the various reports. CAES IAPP had the Bashan Lake pondweed con-

firmed by Dr. C. B. Hellquist in 2019 (see attached herbarium mount). pondweed 

Since the variable watermilfoil has been controlled, invasive fanwort (Cabomba car-

oliniana) has expanded. The fanwort exists in a 5-acre area outside the State boat 

launch, two distinct smaller patches several hundred feet away, and a few minor 

patches in other portions of the lake (see attached map).  

We are proposing a study utilizing three methods for controlling the fanwort. 

Emphasis is on reducing adverse effects on the existing plant community including 
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state listed pondweeds. The first method will be to hand remove the small patches 

closest to the state listed pondweed. The second method is to spot treat small mid-

lake patches with multiple low dose applications of fluridone slow-release pellets 

(Sonar SRP) to in spring/summer. The third method will be to treat the 5-acre state 

boat launch patch with Flumioxazin (Clipper) in late September.  The attached map 

shows the locations of the fanwort and the areas where each control method will be 

utilized. Fanwort patches nearest the pondweed will be hand harvested thus offering 

maximum protection. Two small areas one-quarter acre each, approximately one 

mile southeast of the pondweed will receive the fluridone treatment in late spring 

and early summer. To minimize promote the 30–60-day contact time needed for 

control three applications of 15 pounds per acre each will be spaced two weeks apart. 

This is slightly under the maximum label rate of 49 pounds per acre for plants in 10 

feet of water. The actual depth at these sites is about 12 feet. Lake water will be 

tested for fluridone concentrations using the FasTEST method based on irrigation 

requirements and need to track offsite movement. The largest fanwort area of five 

acres is approximately 1.25 miles from the pondweed and will be treated in Septem-

ber with Flumioxazin at the label recommended rate of 14.8 pounds per acre for a 

depth of seven feet. The actual depth is about ten feet. Dilution problems are hoped 

to be avoided by injecting the herbicide near the bottom with a weighted hose.  Both 

Vasey’s and budding pondweed naturally senesce in the late summer combined with 

the large distance from the treatment site should offer protection. Pre and post sea-

son surveys will be conducted to determine the efficacy of the three methods pri-

marily with a high-definition underwater camera. Documentation with conventional 

grapple tosses will be avoided to avoid offsite movement of dislodged fragments. All 

CT DEEP aquatic pesticide notification requirements will be performed. 

A full aquatic plant survey of Bashan Lake was performed in 2022 with special 

emphasis on locating any state listed pondweeds (see attached map). This was a re-

quirement for future treatments stated in the CT DEEP 2020 NDDB Determination 

No: 202001137.  The plant community on 14 transects with 10 points each, that have 
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been monitored since 2004, were transects also monitored. The results of our past 

surveys can be found here https://portal.ct.gov/CAES/Invasive-Aquatic-Plant-Pro-

gram/B/Bashan-Lake/Bashan-Lake-Survey-Results A resurvey using the same proto-

cols to determine overall change in the aquatic plant community will be performed 

in 2024. An early summer survey for state listed pondweeds will be performed in 

2023 and 2024. 

This request will also be filed with the CT DEEP Property Management and 

Aquatic Pesticide Units.    

  

https://portal.ct.gov/CAES/Invasive-Aquatic-Plant-Program/B/Bashan-Lake/Bashan-Lake-Survey-Results
https://portal.ct.gov/CAES/Invasive-Aquatic-Plant-Program/B/Bashan-Lake/Bashan-Lake-Survey-Results
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Narrative from State Board of Fisheries and 

Game Lake and Pond Survey Unit – 1959 
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Invasive Plant Descriptions 
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Previous Years Aquatic Plant Survey Maps 
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Transect Data
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