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INTRODUCTION 
Lake Housatonic is a 347-acre 

impoundment of the Housatonic River 
created by the Derby Dam. The dam is 
equipped with a hydroelectric facility owned 
and operated by McCallum Enterprises of 
Stratford, CT. The lake offers a diverse 
freshwater ecosystem as well as unique 
opportunities for fishing, boating, relaxation, 
and other outdoor activities (Figure 1). 
Aquatic plants provide habitat for fish and 
other aquatic organisms, remove nutrients, 
and stabilize the shoreline. Invasive aquatic 
plants are non-native and often become a 
nuisance because they have few natural 
enemies to control their growth (Wilcove et 
al 1998). They degrade native aquatic 
ecosystems (Les and Mehroff 1999), disrupt 
recreation, and reduce home values 
(Connecticut Aquatic Nuisance Species 
Working Group 2006). Once invasive plants 
are established, long term and costly 
management programs are often necessary. 

CAES (Connecticut Agricultural 
Experiment Station) conducted surveys of 
Lake Housatonic in 2005, 2017, 2022, 2023, 
and 2024. Invasive Eurasian watermilfoil 
(Myriophyllum spicatum) and curlyleaf 
pondweed (Potamogeton crispus) were 
observed in all five years while minor naiad 
(Najas minor) was only observed in 2005, 
2017, and 2024. Thirteen native species were 
observed in 2005, 14 in 2017, 9 in 2022, 11 in 
2023, and 13 in 2024. Curlyleaf pondweed 
may have been underestimated in 2005 
because it naturally dies back in late spring 

(Catling and Dobson 1985) before the survey 
occurred. In the following years it may have 
been overestimated because of its similarities 
to other pondweeds such as the newly 
discovered native long-leaf pondweed hybrid 
(Potamogeton x assidens). The most common 
native plants in Lake Housatonic in 2005 were 
coontail (Ceratophyllum demersum) and 
eelgrass (Vallisneria americana). Overall, the 
coverage of both invasive and native plants in 
2005 was minimal. A notable increase was 
documented in 2017 when Eurasian 
watermilfoil covered 139 acres and eelgrass 
became a nuisance resulting in concern that it 
may need to be managed. Annual herbicide 
applications began in 2018 targeting both 
Eurasian watermilfoil and curlyleaf 
pondweed. This resulted in a reduction in 
Eurasian watermilfoil to two acres (Bugbee 
and Stebbins 2023).  In 2021 and 2022, small 
areas of eelgrass were treated with diquat as 

Figure 1. Angler enjoyong Lake Housatonic in 
September 2025. 



 

 

well. In 2022, CAES began pre and 
posttreatment surveys of Lake Housatonic to 
document the efficacy of herbicides. This 
information can be found at the CAES Office 
of Aquatic Invasive Species (OAIS) website 
https://portal.ct.gov/caes-oais. 

The following report represents the sixth 
CAES OAIS surveillance and mapping of 
invasive aquatic plants and native eelgrass in 
Lake Housatonic with emphasis on pre and 
posttreatment conditions. Additionally, as 
part of CAES research to document long-
term changes in plant communities 
statewide, all plant species were mapped in 
2005 and 2024. 
 
OBJECTIVES 
1. Survey and map invasive aquatic plants 
and eelgrass in Lake Housatonic pre and 
post herbicide treatment and compare with 
past surveys. 
2. Resurvey transects established in 2005 
for all plants and compare with past surveys. 
3. Assess current aquatic plant 
management strategy. 

METHODS 
Aquatic Plant Surveys and Mapping 

Our 2025 aquatic vegetation surveys 
utilized methods established by CAES to 
maintain consistent records of nearly 300 
Connecticut lakes and ponds (CAES OAIS 
2026). We recorded locations of all invasive 
plants and eelgrass with a Trimble R1® 
GNSS global positioning system (GPS) with 
sub-meter accuracy. Since 2022, we included 
eelgrass based on the concern that it was 
becoming a nuisance and may need 
management. We used a Lowrance HDS® 
sonar system, to determine patches near the 
bottom and to eliminate the need for time-
consuming grapple tosses. We 
circumnavigated the plant patches to form 
georeferenced polygons. Patches covering 
less than one square meter were recorded as a 
point and assigned an area of 0.0002 acres 
(1m2). We measured depth with a rake 
handle, drop line, or digital depth finder. 

Sediment type was estimated. Comparing 
depths from our surveys to determine 
changes over time is inherently inaccurate 
because of the wide fluctuations in the lake 
level caused by rainfall events and the release 
of water from Lake Zoar. Plant samples were 
obtained, in shallow water, with a rake and in 
deeper water with a grapple. We measured 
plant abundance using a visual scale of 1 to 5 
(1 = single stem; 2 = few stems; 3 = 
common; 4 = abundant; 5 = extremely 
abundant). When field identifications of 
plants were questionable, we brought 
samples back to the lab for review using the 
taxonomy of Crow and Hellquist (2000a, 
2000b). If the species were still questionable 
a plant sample was analyzed using DNA 
technology. We collected one of each plant 
species found in Lake Housatonic to mount 
for our online and physical herbarium 
https://portal.ct.gov/caes/oais/herbarium. 

We post-processed the GPS data using 
Pathfinder® 5.85 (Trimble Navigation 
Limited, Sunnyvale, CA) and then imported 
it into ArcGIS® Pro 3.6.1 (ESRI Inc., 
Redlands, CA). Data was then overlaid onto 
recent high-resolution (1m or better) aerial 
imagery for the continental United States 
made available by the USDA Farm Services 
Agency.  

Occurrence and abundance of plant 
information was collected from 10 from 10 
transects pre and post treatment. Transect 
points were positioned 0.5, 5, 10, 20, 30, 40, 
50, 60, 70, and 80 meters perpendicular from 
the shore. These transects were a subset of the 
18 laid out in 2005 (CAES OAIS 2026) and 
contained at least one occurrence of each 
native and invasive plant species.  

In 2025, we conducted a pre-treatment 
survey for curlyleaf pondweed, Eurasian 
watermilfoil, minor naiad, and eelgrass on 
June 25-27. A post-treatment survey for the 
same species occurred from September 3-5.  
 

 

https://portal.ct.gov/caes-oais
https://portal.ct.gov/caes/oais/herbarium
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Water Analysis 

Water chemistry information was 
obtained data on June 25th. A Secchi disk 
was used to measure transparency and a 
YSI® 58 meter (YSI Inc. Yellow Springs, 
Ohio) was used to measure water 
temperature and dissolved oxygen. 
Measurements occurred in the same deep 
area as previous surveys at 1.5 foot and at 3-
foot depth intervals until we reached the 
bottom. We collected water samples from 
1.5 feet below the surface and 1.5 feet from 
the bottom. Water samples for pH, 
alkalinity, conductivity, and total 
phosphorus were obtained from 1.5 feet 
beneath the surface and 1.5 feet above the 
bottom. The samples were stored at 38°F 
until testing. 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 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® spectrophotometer 
with a light path of 2 cm and a wavelength 
of 880 nm. 
 
RESULTS 

Aquatic Plant Surveys and Transects 
Our 2025 pretreatment survey confirmed 

the presence of three invasive aquatic plants: 
curlyleaf pondweed, Eurasian watermilfoil, 
and minor naiad. Curlyleaf pondweed 
coverage decreased from 26 acres in 2024 to 
17 acres in 2025. This is a considerable 
reduction from the 50 acres observed in 
2017 but a large increase from the 0.1 acres 
found in 2005 (Figure 2). Eurasian 
watermilfoil coverage decreased 
substantially to 12 acres in 2025 from 35 
acres in 2024. Compared to the 139 acres 
found in 2017 – prior to herbicide treatments 
– the recent coverages represent a 
substantial reduction. Coverage of minor 
naiad was reduced to 0.04 acres in 2025 
from 14 acres in 2024 (Figure 2). This low 
growing annual plant rarely needs 

Figure 2. Pretreatment coverage of invasive plants and eelgrass in Lake Housatonic. 



 

 

management. Eelgrass covered 33 acres in 
2025 and 2023 which is down from just over 
50 acres in 2024 and 2022. It should be 
noted these are pretreatment (early summer) 
values which allow similar comparisons to 
years when post-treatment (late summer) 
surveys were not performed. 

Plant species on our transects give a 
more quantitative indication of how the 
plant community has changed over time. 
Eurasian watermilfoil, curlyleaf pondweed, 
and minor naiad were found in all years 
except for 2022 and 2023 when minor naiad 
was not observed (Table 1). The frequency 
of occurrence (FOQ) of Eurasian 

watermilfoil has declined from 52% in 2017 
to 12% in 2025 (Table 2). A notable 
increase in this plant occurred from 2024 
(4%) to 2025 (12%).  The FOQ of curlyleaf 
pondweed also increased from 4% in 2024 
to 12% in 2025.  

A total of 10 native species were found 
on transects in 2025 compared to 13 in 
2024, 11 in 2023, 9 in 2022, 14 in 2017, and 
13 in 2005 (Table 1). Native clasping-leaf 
pondweed, coontail, eelgrass, long-leaf 
pondweed hybrid, and western waterweed 
have been found in all six years (Table 2). 
The long-leaf pondweed hybrid was newly 
identified in 2023 and was most likely   

2005 2017 2022 2023 2024 2025
Number of Total Species 16 17 11 13 16 12
Number of Native Species 13 14 9 11 13 10
Number of Invasive/Non-Native Species 3 3 2 2 3 2

Native Species 2005 2017 2022 2023 2024 2025
Arrowhead (Sagittaria  species) — 1% 1% — — 1%
Bur-reed (Sparganium  species) — 2% — — — —
Clasping-leaf pondweed (Potamogeton perfoliatus ) 0% 3% 10% 4% 1% 3%
Coontail (Ceratophyllum demersum ) 9% 33% 5% 14% 15% 18%
Eelgrass (Vallisneria americana ) 8% 25% 22% 26% 29% 19%
Flat-leaf pondweed (Potamogeton zosteriformis ) — 19% — 1% 4% 4%
Great duckweed (Spirodela polyrhiza ) — 7% — 3% — —
Horned pondweed (Zannichellia palustris) 0% — — — 1% 5%
Illinois pondweed (Potamogeton illinoensis ) — — 1% 4% — —
Large-leaf pondweed (Potamogeton amplifolius ) — 3% — — 0% —
Leafy pondweed (Potamogeton foliosus ) — — — 5% 3% —
Long-leaf pondweed hybrid (Potamogeton x assidens ) 0% 3% 7% 5% 10% 0%
Pickerelweed (Pontederia cordata) — — — — — 1%
Pondweed species (Potamogeton  species) — 4% — — — —
Primrose-willow (Ludwigia species) — — — — 2% —
Slender naiad (Najas flexilis ) — — — — 3% —
Small pondweed (Potamogeton pusillus ) 0% 37% 19% 13% — —
Southern naiad (Najas guadalupensis ) 0% 4% — — — —
Variable pondweed (Potamogeton gramineus ) 1% — — — 1% —
Water stargrass (Zosterella dubia ) — 25% 18% 10% 8% 4%
Western waterweed (Elodea nuttallii ) 3% 23% 15% 14% 6% 13%

Invasive Species 2005 2017 2022 2023 2024 2025
Curlyleaf pondweed (Potamogeton crispus ) 0% 17% 19% 21% 1% 13%
Eurasian watermilfoil (Myriophyllum spicatum ) 6% 52% 12% 17% 4% 12%
Minor naiad (Najas minor ) 1% 9% — — 2% —

a "—" = Species not found in Lake Housatonic; 0% indicates found in the waterbody but not on any transect points

Table 1. Total Number of Invasive and Native Species transects in Lake Housatonic 2005 - 2025. 

Table 2. Frequency of occurrence (FOQ) of aquatic plants on transects in Lake Housatonic 
2005 -2025. 
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present in previous years but was 
misidentified as curlyleaf or a different 
pondweed. It was only through DNA 
analysis and correspondence with Dr. Barre 
Hellquist that it was confirmed. 
Interestingly, the hybrid has never been 
documented in other waterbodies in the 
northeast and is only known to occur in a 
few other locations in North America. Other 
species present in 2025, but not in 2024 
were arrowhead and pickerelweed. These 
shoreline plants may have been dislodged by 
the 2024 flood. Species present in 2024, but 
not in 2023 were horned pondweed, large-
leaf pondweed, primrose-willow, slender 
naiad, and variable pondweed. Again, the 
2024 flood may have influenced the change. 
Species present in 2023, but not in 2022 
were flat leaf pondweed and arrowhead. 
Plants present in 2017 but not in 2022 or 
2023 were bur-reed, large-leaf pondweed, 

and southern naiad. Not present in 2017, but 
present in 2005 were horned pondweed and 
variable pondweed (Table 2). These 
differences are likely overstated because of 
the relatively small number of transects.  

In 2005, very little plant growth 
occurred on transects with total invasive 
species having a FOQ of only 0.3% and total 
native species having an FOQ of only 13% 
(Table 2). Eurasian watermilfoil accounted 
for 6% and minor naiad 1% of all invasive 
species. Curlyleaf pondweed was not found 
on a transect in 2005 but was found 
elsewhere in the waterbody. In 2005, the 
dominate native plants were coontail (9%), 
eelgrass (8%), and western waterweed (3%) 
(Table 2). In 2017, a large increase in total 
invasive (68%) and native (58%) FOQ’s was 
documented. This was largely due to the 
increase in Eurasian watermilfoil (Figure 2). 
In 2017, the dominant native plants were 

Figure 3. Species richness of invasive/nonnative and native plants in Lake Housatonic 
from 2005 to 2025. 



 

 

small pondweed (37%), coontail (33%), 
eelgrass (25%), water stargrass (25%), and 
western waterweed (23%). In 2022, there 
was a notable decrease in the total invasive 
(23%) and native (42%) FOQ’s largely due 
to decreases in Eurasian watermilfoil (52% 
to 12%) and minor naiad (9% to 0%). Some 
notable reductions in the FOQ’s on transects 
from 2017 to 2025 include Eurasian 
watermilfoil (52% to 12%), coontail (33% to 
18%), small pondweed (37% to 0%), water 
stargrass (25% to 4%), flat-leaf pondweed 
(19% to 4%) and western waterweed (23% 
to 13%). Eelgrass FOQ fluctuated between 
19% and 29% from 2017 to 2025 (Figure 3). 
With the recent discovery of the long-leaf 
pondweed hybrid in 2023, which is difficult 
to differentiate from curlyleaf pondweed, the 
previous year’s curlyleaf pondweed data 
may be erroneous. 

Species richness refers to the average 
number of species per transect point. In 
2025, a mean of 0.7 native species and 0.3 

invasive species were found per transect 
point (Figure 3). Nearly identical to 2024 
when a mean of 0.8 native species and 0.1 
invasive species were documented. In 2023, 
a mean of 1.0 native species and 0.4 
invasive species were found per transect 
point. The values from 2023 were nearly 
identical to 2022. This is significantly less 
than the 1.9 native and 0.8 invasive species 
observed in 2017. In 2005, the native (0.2) 
and invasive (0.1) species richness was at its 
lowest (Figure 3). These species richness 
data indicate a reduction in both native and 
invasive species on transects after 2017 
which is when herbicide applications began. 
Still, Lake Housatonic continues to host a 
robust plant community. 

Water Chemistry 
When nutrients are taken up by plants or 

when plants decay the water chemistry may 
be altered. The excess nutrients not utilized 
by plants can support unwanted algal 

Figure 3. Transparency measured with a Secchi disk in Lake Housatonic 1980 - 2025. 
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blooms. Water testing is conducted during 
each lake survey to compare conditions 
between lakes and to assess trends over 
time. Since the water tests are conducted 
only once a year the results may not be 
reflective of conditions during other times. 
The identification of sources and quantities 
of nutrients reaching Lake Housatonic from 
the watershed are beyond the scope of this 
report. 

The presence of invasive plants in lakes 
can be linked to specific water chemistries 

(June-Wells et al. 2023). For example, lakes 
that exhibit higher alkalinities and 
conductivities are more likely to support 
populations of Eurasian watermilfoil, minor 
naiad, and curlyleaf pondweed compared to 
lakes with lower values that favor 
populations of fanwort and variable 
watermilfoil. Also, found within Lake 
Housatonic are invasive zebra mussels that 
are supported by high alkalinity and 
conductivity. 

Figure 6. Water chemistry in Lake Housatonic 2005 - 2025. 



 

 

In 2025, the water transparency of Lake 
Housatonic was 8.2 feet which was similar 
to 2023 and 2024 but considerably less than 
the highest transparency of 13.1 feet   
observed in 2022 (Figure 5). The lowest 
transparency of 6.9 feet occurred in 1980 
and 2005. This may indicate an 
improvement over time.  Water 
transparencies in Connecticut lakes range 
from 2 feet to over 20 feet with an average 
of about 10 feet (CAES OAIS 2024). Water 
transparency in Connecticut lakes tends to 
decline as the summer progresses and can 
vary from year to year due to weather. 

Water temperature in Lake Housatonic 
varies from year to year depending on 
weather, mixing events and flow.  
Temperature profiles ranged from the mid-
60’s in 2023 to the high 70’s in 2025 (Figure 
6). Differences from the surface to bottom 
were minimal, indicating little stratification, 
likely due to substantial mixing typical of 
“run-of- river” waterbodies. Dissolved 
oxygen remained high throughout the water 
column in all years with a range of 8.9 
µg/mL near the surface to 4.8 µg/mL near 
the bottom (Figure 6). Lake Housatonic’s 
pH remained relatively constant from 2005 - 
2025 with a range of 7.2 – 7.6 (Figure 6). 
Little change occurred with depth likely 
caused by mixing of the riverine system. 
Between 2005 and 2023 there was very little 
change in alkalinity with both surface and 
bottom water concentrations falling within a 

range of 70 - 86 mg/L CaCO3 (Figure 6). A 
substantial increase occurred in 2024 and 
2025 with alkalinity levels from 197 to 267 
mg/L CaCO3 in both the surface and bottom 
water. Alkalinity in 2025 reached an all-time 
high. Reasons for the recent increases in 
alkalinity are not obvious but would likely 
be related to conditions upstream. 

Conductivity is an indicator of dissolved 
ions that come from natural and man-made 
sources such as rainfall, mineral weathering, 
organic matter decomposition, fertilizers, 
septic systems, and road salts. The 
conductivity of Lake Housatonic in 2025 
was 287 µs/cm at the surface and 274 µs/cm 
at the bottom (Figure 6). This was 
substantially higher from previous years 
where the surface and bottom conductivities 
ranged from 212 – 239 and 217 – 244 
respectively.  The increase may be related to 
the extremely dry summer or a change in 
conditions upstream.  

Phosphorus is a key parameter used to 
categorize a lake’s trophic state. Lakes with 
total phosphorus levels from 0 - 10 µg/L are 
nutrient-poor or oligotrophic. When 
phosphorus concentrations reach 15-25 µg/L 
lakes are moderately fertile or mesotrophic 
and at 30-50 µg/L they are fertile or 
eutrophic (Frink and Norvell, 1984). The 
phosphorus concentration in Lake 
Housatonic’s surface water has shown a 
steady increase from 10 µg/L in 2022 to 20 
µg/L in 2025 (Figure 6). The significance 

Table 2. Herbicide treatments performed in Lake Housatonic 2018 - 2025. 
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Figure 8. Areas of Lake Housatonic treated with diquat(top) and copper EDA granular (bottom) 
in 2025. Maps courtesy of Solitude Lake Management, Shrewsbury, MA. 



 

 

of this increase may be better understood in 
the context of additional tests in future 
years. Phosphorus accumulates in a lakes 
bottom water in the summer if not disturbed 
by mixing events. This makes year-to-year 
comparisons, particularly in riverine lakes, 
difficult and may explain the wide 
fluctuation from a low of 5 µg/L in 2024 to 
a high of 31 µg/L in 2025. These 
measurements classify Lake Housatonic as 
mesotrophic.  

Aquatic Vegetation Management  
Aquatic vegetation in Lake Housatonic 

has been managed with herbicides since 
2018 (Table 2). Efforts in 2018 – 2025 
targeted Eurasian watermilfoil and curlyleaf 
pondweed with diquat dibromide. From 
2020 – 2023 eelgrass was also targeted with 
copper-ethylenediamine. After treatment of 
157 - 171 acres of Eurasian watermilfoil and 
curlyleaf pondweed in 2018 and 2019 
respectively, the acreage was reduced to 120 
acres from 2020 -2023. In 2024 and 2025 
the total acreage was further reduced to 79 
and 14 acres respectively.  In 2020, 2021 

and 2022, 18 acres of eelgrass were targeted 
with Copper EDA granular. This was 
reduced to 8.5 acres in 2023 and then 
increased to 10 acres in 2024 and 14 acres in 
2025. Overall, 2025 showed a slight increase 
in nuisance vegetation with eelgrass 
increasing from 33 acres pretreatment to 51 
acres post-treatment (Figure 7). This could 
have been exacerbated by the relatively late 
August 11th treatment and/or that the 
sensitivity of eelgrass to the Copper EDA 
granules was less than sufficient.  The area 
around the State beach likely needs the 
greatest attention as nuisance eelgrass and 
large leaf pondweed make swimming into 
areas over six feet deep difficult and could 
pose a hazard. Alternatives to herbicides in 
this area are short term benthic barriers or 
one or two mechanical harvests. Assistance 
from CT DEEP may be available for these 
procedures. In other areas of the lake, 
pockets of native pondweeds, eelgrass and 
to a lesser extent Eurasian watermilfoil 
could be nuisance to shoreline residents. 
Communications with those residents would 
help with plans for herbicide application 

Figure 7. Pre- and post-treatment acreage of plant species of concern in Lake Housatonic 2025. 
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sites or other management practices. Each 
year the cove along the eastern shore 
southeast of the State boat launch is choked 
with invasive and native vegetation as well 
as matt forming algae (Figure 2, transect 3).  
The cove is very shallow with a deep muck 
substrate. It has no shoreline residents. 
Managing vegetation here may be an 
inefficient use of resources.     

CONCLUSIONS 
Lake Housatonic was surveyed for 

aquatic vegetation by CAES OAIS for the 
sixth time in 2025 with previous surveys 
occurring in 2005, 2017, 2022, 2023, and 
2024. Eurasian watermilfoil decreased from 
35 acres in 2024 to 13 acres in 2025. 
Eelgrass increased from 33 acres, before the 
2025 herbicide treatment, to 51 acres after 
the treatment indicating less than desirable 
control. Curlyleaf pondweed also decreased 
from 26 acres in 2024 to 17 acres in 2025. 
Minor naiad was not found in 2025 even 
though it covered 14 acres in 2024. Ten 
native species were found on transects in 
2025 compared to 13 in 2024, 11 in 2023, 9 
in 2022, 14 in 2017, and 13 in 2005. This 
suggests recent plant management with 
herbicides is not having a negative effect on 
native species. This could be related to the 
opening up of the littoral zone as Eurasian 
watermilfoil is reduced. The dominant 
native plants in 2025 were coontail, western 
waterweed, and eelgrass. 
Lake Housatonic is classified as a 
mesotrophic and moderately alkaline 
waterbody that has experienced very little 
change in water chemistry since 2005.  
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2025 Survey Posttreatment Maps 
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