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Office of Aquatic Invasive Species 
Department of Environmental Science and Forestry 

 
INTRODUCTION 

Since 2004, the 
Connecticut Agricultural 
Experiment Station Office 
of Aquatic Invasive 
Species (CAES OAIS) 
conducted over 400 
surveys of aquatic 
vegetation and water 
chemistry in 
Connecticut’s lakes, 
ponds, and rivers. To 
date, 264 waterbodies 
have been mapped, with 
many, such as Amos 
Lake, undergoing 
multiple surveys to 
monitor changes (CAES 
OAIS, 2025). Among 
these lakes and ponds, 
nearly 60% contain 
invasive, non-native plant species (Figure 
1). These plants can rapidly degrade 
aquatic ecosystems, real estate values, and 
recreational opportunities. The presence of 
invasive species is influenced by factors 
such as water chemistry, public boat 
launches, random events, and climate 
change (Rahel and Olden, 2008). CAES 
OAIS offers an online database 
(portal.ct.gov/caes-oais) where users can 
access digitized vegetation maps, detailed 
transect data, temperature and dissolved 
oxygen profiles, and clarity. Also included 
are water chemistry data such as pH, 
alkalinity, conductivity, total phosphorus, 
and total nitrogen. The database also 
houses a digitized herbarium with mounts 
of plant species from each waterbody. This 
resource enables citizens, government 

officials, and scientists to review historical 
data, compare it with current conditions, 
and make informed management decisions.  

Amos Lake is a 112-acre waterbody in 
Preston, CT, with a state-managed public 
boat ramp situated along the middle of its 
western shoreline. During the off-season 
(the Sunday after Labor Day to June 15), an 
8 MPH speed limit is enforced, and water 
skiing is prohibited between 11 a.m. and 6 
p.m. A campground with lake access is 
located at the southern end, while homes 
are scattered along much of the remaining 
shoreline. The lake has a maximum depth 
of approximately 45 feet and an average 
depth of about 20 feet. 

CAES has surveyed Amos Lake in 2006, 
2013, 2018, 2022, 2023, 2024, and 2025. 

Figure 1. Connecticut lakes with (red X) and without (blue X) 
invasive species. 

https://portal.ct.gov/caes-oais
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Results have shown changes in the plant 
community largely due to plant 
management efforts. Early surveys 
identified variable watermilfoil as the 
primary invasive species. By 2018, the 
plant had expanded, prompting targeted 
herbicide treatments with ProcellaCOR® in 
2021 and 2022. Results were impressive as 
the plant has been reduced to negligible 
levels since. Elsewhere in the lake, a small 
population of Eurasian watermilfoil was 
observed and hand pulled. The 2023 survey 
found northern hydrilla, a very aggressive, 
invasive plant that was likely transported 
via watercraft from the Connecticut River.  

Native plant populations in Amos Lake 
have remained relatively stable over the 
course of the surveys with species like 
Robbins’ pondweed very abundant. Small 
declines in a few species, such as 
bladderworts, may be related to herbicide 
sensitivity. Blooms of mat forming algae 
have periodically impacted recreational 
use. Water quality parameters such as 
phosphorus and clarity have fluctuated but 
generally reflect a balanced ecosystem. 
These findings underscore the importance 
of ongoing monitoring and adaptive 
management strategies to preserve the 
lake’s ecological health. 

OBJECTIVES 

1. Perform a seventh aquatic 
vegetation survey of Amos Lake 
and test water to quantify water 
chemistry.  

2. Compare 2025 with previous 
surveys and add vegetation maps 
and water chemistry information to 
the OAIS website.  

3. Update aquatic plant management 
options. 

 
 

METHODS 

Aquatic Plant Surveys and Mapping 

CAES OAIS conducted an aquatic 
vegetation survey of Amos Lake on August 
18 and 19, 2025, using established methods 
consistent with previous surveys. The work 
was carried out from 16 and 18- foot 
motorized Jon boats navigating areas 
capable of supporting aquatic plants. Plant 
species were identified through visual 
observation or collection using a long-
handled rake or grapple. Vegetated areas in 
deeper water were documented with 
Lowrance® Hook 5 and HDS 5 sonar 
systems, supplemented by occasional 
grapple tosses for ground-truthing. 
Quantitative plant abundance data were 
collected by resurveying 12 transects, 
established in 2006, that represent the 
diverse habitat of the lake. Each transect 
included 10 sampling points located at 0, 5, 
10, 20, 30, 40, 50, 60, 70, and 80 meters 
from shore. Locations were determined 
using Trimble® R1 GNSS global 
positioning systems with sub-meter 
accuracy.  

Depth was measured with a rake handle, 
drop line, or digital depth finder, while 
sediment type was visually estimated. Plant 
abundances at each point were ranked on a 
scale of 1 to 5 (1 = very sparse, 5 = very 
abundant). When field identifications were 
uncertain, samples were taken to the lab for 
verification using Crow and Hellquist’s 
taxonomy (2023). One specimen of each 
species was collected and added to the 
CAES OAIS aquatic plant herbarium. 
Digitized mounts are available online 
(portal.ct.gov/caes-oais). Common names 
of plants are used in this report, with 
scientific names provided in Table 2.  GPS 
data were post-processed in Pathfinder® 
5.85 (Trimble Navigation Limited, 
Sunnyvale, CA) and imported into 
ArcGIS® Pro 3.6.2 (ESRI Inc., Redlands, 
CA). These data were overlaid onto high-
resolution aerial imagery of the continental 
United States provided by the USDA Farm 
Services Agency. 

https://portal.ct.gov/caes-oais
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Table 1. Species richness in Amos Lake during surveys years. 

Table 2. Frequency of occurrence (FOQ) of aquatic plants on transects in Amos Lake during 
CAES OAIS vegetation surveys. 
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Figure 2. Map of aquatic vegetation documented in Amos Lake in 2024. 
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Water Analysis 

Water samples were collected from a deep 
section of the lake (approximately 33 feet), 
consistent with the previous survey 
location. Water temperature and dissolved 
oxygen were measured 1.5 feet below the 
surface and at 3-foot intervals down to the 
bottom using a YSI 58® meter. Water 
clarity was assessed by lowering a six-inch 
black-and-white Secchi disk into the water 
and recording the depth at which it was no 
longer visible. Samples for pH, alkalinity, 
conductivity, total phosphorus, and total 
nitrogen were taken from 1.5 feet below the 
surface and 1.5 feet above the bottom. 
These samples were stored at 38°F until 
analyzed.  

A Fisher AR20® meter was used to 
measure pH and conductivity. Alkalinity 
(expressed as mg/L CaCO3) was 
determined by titrating with 0.016 N H2SO4 
to a pH endpoint of 4.5. Total phosphorus 
was measured using the ascorbic acid 
method, following digestion with 
potassium persulfate (APHA, 1995). The 
phosphorus concentration was measured 
with a Milton Roy Spectronic 20D® 
spectrometer at a wavelength of 880 nm 
and a light path of 2 cm.  

RESULTS 

Aquatic Plant Surveys and Transects 

In 2025, CAES OAIS documented a 
diverse aquatic plant community in Amos 
Lake. A total of 23 native and 3 invasive 
and non-native species were identified 
(Table 1). Variable watermilfoil was a 
fourth invasive species found in 2024; 
however, it was absent in 2025, likely due 
to its sensitivity to recent herbicide 

Figure 4. Northern hydrilla has spread since 
initial discovery in 2023. The maps show 
2024 hydrilla locations (top) compared to 
2025 (bottom). Northern hydrilla locations 
are the yellow (2024) and orange (2025) 
dots within the green circles. 

Figure 3. Herbarium mount of northern 
hydrilla from Amos Lake. 
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treatments. Although much of the lake is 
too deep for plant growth, most areas at 
depths less than 10 feet were densely 
vegetated (Figure 2). Mudmat, a non-native 
species from New Zealand and Australia 
(Crow and Hellquist, 2023), has been 
present in Amos Lake since at least 2006. It 
is not considered invasive, as it has not 
exhibited harmful traits in Connecticut and 
is too small to be a nuisance. Northern 
hydrilla was found near the State boat 
launch in 2023 (Figure 3 & Figure 4, top). 
Although surveyors manually removed the 
visible hydrilla, our 2025 survey found it 
had spread to several new locations (Figure 
4, bottom). The hydrilla likely originated 
from the Connecticut River, where it was 
first reported in 2016. Its introduction to 
Amos Lake was likely due to boat launch 
activity. 

In 2022, surveyors manually removed 
Eurasian watermilfoil, from a single 
location. The plant was absent in 2023 but 
appeared in small shoreline patches in 2024 
and 2025. Phragmites and purple 
loosestrife were noted but, because they are 
not true aquatic plants, they were excluded 
from our analysis. Shoreline areas were 
dominated by waterlilies. Detailed 
information on native plants is beyond the 
scope of this report but is available on the 
USDA PLANTS Database website 
(https://plants.usda.gov/). 

Native species found in all surveys from 
2006 – 2025 include arrowhead, eelgrass, 
Robbins’ pondweed, slender watermilfoil, 

spotted pondweed, swamp loosestrife, 
variable pondweed, watershield, white 
water lily, and yellow water lily (Table 2). 
No new native species were recorded in 
2025. Robbins’ pondweed remained the 
most frequently found native species in 
2025 (45%). Other frequently observed 
plants included white water lily (27%), 
yellow waterlily (10%), and spotted 
pondweed (7%). No notable changes in the 
frequency of native species occurred from 
2024 to 2025. Western waterweed, 
observed in 2025, is visually similar to 
northern hydrilla but can be distinguished 
by its three leaves per whorl, compared to 
hydrilla’s five or more. Many coves 
contained dense stands of emergent 
vegetation, particularly white and yellow 
waterlilies. Digitized survey maps showing 
individual plant layers are available on the 
CAES OAIS website (portal.ct.gov/caes-
oais). 

Frequency of occurrence on transect points 
from 2006 to 2025 showed little change 
indicating little or no effect from the 
herbicide treatments (Figure 5, left). These 
treatments likely resulted in the reduction 
in frequency of occurrence of invasive 
species from 26% in 2018 to 4% in 2025.  
This was due to the elimination of variable 
watermilfoil. Species richness (number of 
species per point) peaked in 2018 at 1.9 and 
declined to between 1.2 and 1.4 from 2022 
to 2025. There was little change in species 
richness from 2024 to 2025 for both native  
and non-native species (Figure 5, right). 

Figure 5. Frequency of occurrence (left) and species richness (right) of native and invasive aquatic 
plants on transects in Amos Lake from in 2006 to 2025.  

https://plants.usda.gov/
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Lyngbya, a mat forming filamentous 
alga, covered many vegetated areas in 
2022, but although still present, was less 
abundant in 2023, 2024 and 2025. 
 
Water Chemistry 

The occurrence of invasive plants in 
freshwater systems is often closely 
linked to water chemistry (June-Wells et 
al., 2013). For example, lakes with 
higher alkalinity and conductivity tend 
to support species such as Eurasian 
watermilfoil, minor naiad, and curlyleaf 
pondweed, while those with lower 
values favor fanwort and variable-leaf 
watermilfoil. Water clarity in 
Connecticut lakes varies between 1 and 
33 feet, with an average of 7 feet 
(CAES OAIS, 2025). In Amos Lake, 
water clarity measured 8.2 feet in 2025, 
up from 5.9 feet in 2024, 6.6 feet in 
2023, and 7.2 feet in 2022 (Figure 6). 
2018 featured the highest transparency 
of 13.1 feet and 2013 had the lowest of 
3.3 feet. These fluctuations are likely 
due to natural variation and decaying 
vegetation from the 2021–2022 
herbicide treatments, which can release 
tannins and encourage algal growth. In 
all survey years, the summer 
thermocline in Amos Lake formed at a 
depth of approximately 12 feet. 
Dissolved oxygen levels mirrored this 
pattern, with well-oxygenated water 
above the thermocline and a sharp drop 
to nearly 0 mg/L below it (Figure 7). 
Following an unusually high pH reading 
of 9.0 in 2022, surface pH’s returned to 
near-neutral values from 2023 to 2025. 
The elevated 2022 pH was possibly 
caused by photosynthesizing algae and 
cyanobacteria associated with decaying 
plants from the herbicide treatment. 
Bottom water pH remained stable across 
the years, ranging from 6.2 to 6.7, with 
a 2025 value of 6.4. 
Surface alkalinity, which had been 
stable between 14 and 20 mg/L CaCO3 
from 2006 to 2023, increased to 51 
mg/L CaCO3 in 2024. This value is still 
low compared to the Connecticut lake 
range (>170 mg/L CaCO3) and could be 
related to the very dry summer. Low 
alkalinity lakes are generally more 

Figure 7. Water chemistry data for Amos Lake from 
2006 - 2025.  

Figure 6. Transparency in Amos Lake during CAES OAIS 
surveys. 
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susceptible to pH fluctuations caused by 
external factors, such as watershed  
activities or acid rain. Conductivity is an 
indicator of dissolved ions from both 
natural and human-made sources. In 2025 
both surface and bottom water alkalinities 
reached their highest level to date with 
readings of 132 µS/cm and 119 µS/cm, 

respectively. These values fall within the 
typical range of 50–250 µS/cm for 
Connecticut waterbodies. Amos Lake’s low 
alkalinity and conductivity make it more 
suitable for variable-leaf watermilfoil than 
Eurasian watermilfoil.  

Phosphorus (P) levels in the water column 
are key measures of a lake’s trophic state. 
High P levels promote harmful 
algal/cyanobacteria blooms (Frink and 
Norvell, 1984; Wetzel, 2001). Rooted 
macrophytes, however, rely on nutrients 
primarily from the hydrosoil (Bristow and 
Whitcombe, 1971). Lakes with P levels 
between 0 and 10 µg/L are classified as 
nutrient-poor (oligotrophic), while those 
with 15–25 µg/L are moderately fertile 
(mesotrophic), and those with 30–50 µg/L 
are fertile (eutrophic). Lakes with P 
concentrations exceeding 50 µg/L are 
considered extremely fertile 
(hypereutrophic). In Amos Lake, P 
concentrations in 2025 were 6 µg/L at the 

surface and 32 µg/L at the bottom (Figure 
6). Compared to 2024, the higher 
concentrations near the bottom in 2025 
may indicate less mixing due to weather 
events.  

Aquatic Vegetation Management  

Nuisance aquatic vegetation in Amos Lake 
has been actively managed since 2021. On 
August 31, 2021, four acres were treated 
with ProcellaCOR® EC at a rate of 3–4 
PDU/acre-ft to control variable-leaf 
watermilfoil. A follow-up treatment to 9.5 
acres was applied on June 27, 2022, at the 
same rate. These treatments effectively 
suppressed variable-leaf watermilfoil until 
2024 when it reappeared in very small 
patches. No treatment was performed in 
2024. 

In 2025, 8.1 acres of hydrilla (Figure 8) 
were treated with granular Sonar® H4C to 
obtain a 20-25 ppb. Follow-up applications 
at the same rate June 26, and July 17. A 
final application of 8ppb of Sonar H4C was 
applied on August 14. The active ingredient 
in Sonar® H4C is fluridone which is slow 
acting. Our finding of hydrilla during our 
mid-August survey may indicate additional 
time was needed for control. Therefore, the 
efficacy of the treatment can best be made  
  

Figure 8. Hydrilla treatment sites in 2025 
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by a survey in 2026. The U.S. Army Corps 
of Engineers (USACE) is conducting 
research to identify the best herbicides for 
managing northern hydrilla and 
refinements to treatments can be expected.  
CAES OAIS trained Amos Lake 
Association members in hydrilla 
identification and hand-pulling techniques 
in August 2024. 

On June 26, 2025, ProcellaCOR® was 
applied to the variable-leaf and Eurasian 
watermilfoil (Figure 9) with subsurface 
hoses at a rate of 3.5 PDU/acre foot. Our 
2025 survey found no variable watermilfoil 
and sporadic sparse patches of Eurasian 
watermilfoil in untreated areas (see map in 
appendix).  

Benthic barriers, or "bottom blankets," are 
another effective method for eliminating 
nuisance vegetation in small areas such as 
swim zones, dock surroundings, and 
pioneer infestations. CAES OAIS tested 
short-term barrier placements (<30 days) in 
Lake Quonnipaug and Lake Beseck 
achieving season-long control of Eurasian 
watermilfoil and fanwort. While labor-
intensive, benthic barriers can be relocated 
during the season for broader control and 
reused over multiple years. Mechanical 
harvesting usually offers immediate but 
short-term control as regrowth from the 

remaining roots and basal plant parts is 
common. Spread by fragmentation is a 
concern and disposal areas are needed.  
 
CONCLUSIONS 

In 2025, 23 native and 3 invasive and non-
native aquatic plant species were 
documented in Amos Lake. The invasive 
species observed included northern hydrilla 
and sparse Eurasian watermilfoil. 
Noticeably absent in 2025 was variable 
watermilfoil which was likely due to 
herbicide treatments. Northern hydrilla 
continued to spread but the 2025 herbicide 
treatments may not have had sufficient time 
to take effect. Eurasian watermilfoil was 
present in several areas that did not receive 
herbicide treatment. Amos Lake’s water 
chemistry indicates a low to moderate 
fertility condition with little change from 
2006 to 2025.  

Continued aquatic plant monitoring is 
recommended to monitor the effectiveness 
of weed management and the spread of 
northern hydrilla. Refinements to hydrilla 
management options are being pursued by 
the USACE and their findings should be 
monitored. Continuation of annual plant 
surveys will provide information to 
optimize future management decisions.  

Figure 9. Eurasian watermilfoil treatment sites in 2025. 
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