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Introduction 
Northeast Aquatic Research (NEAR) has been conducting water quality monitoring and aquatic plant 
surveys at Tyler Lake each summer for the past seven years, beginning in 2014.  

The annual aquatic plant surveys are intended for planning and assessment of herbicide treatments and 
mechanical harvesting. Additionally, the Connecticut Department of Energy and Environmental 
Protection requires aquatic plant surveys in conjunction with herbicide treatments to locate the state 
listed plant species in the lake. The 2020 full-lake aquatic plant survey was conducted by NEAR on June 
8th. No state listed plant species were found in the lake. 

In 2020, water quality monitoring was conducted at the lake’s deep spot (Station 1) once per month in 
April, and then from June through October to assess water clarity, water temperature, dissolved oxygen, 
conductivity, and plankton, and to collect water samples for nutrient analysis. NEAR conducted the 
monitoring in April and October. Volunteer monitors conducted the monthly monitoring in June, July, 
August and September. 
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Water Quality 
Water Clarity 
Water clarity in Tyler Lake in 2020 was moderately poor compared to previous years of data  (Figure 1). 
Ideally, water clarity in the lake should remain greater than 3 meters for the entire sampling season, 
which would place the lake in the mesotrophic category of the Connecticut DEEP trophic state index 
(Table 1). In April, clarity was acceptable and June clarity slightly better. Following the June sampling, 
water clarity began to deteriorate. The July, August and September clarity measurements were equal to 
or below the 3-meter range. By the October sampling, clarity had improved to 4.5 meters, the best 
clarity observed during 2020. Except for August and October, the water clarity for each month in 2020 
was worse than the average water clarity per month for 2014-2020. However, August was only very 
slightly better than average. 

 

Figure 1. Secchi disk depth readings in Tyler lake, 2014-2020. 
Table 1. Connecticut DEEP Lake trophic categories and ranges of indicator parameters. 

Category T.P.  
(ppb) 

T. Nitrogen 
(ppb) 

Secchi Depth 
(m) 

Chlorophyll a 
(ppb) 

Oligotrophic 0 -- 10 2 -- 200 6 + 0 -- 2 
Oligo-mesotrophic 10 -- 15 200 -- 300 4 -- 6 2 -- 5 
Mesotrophic 15 -- 25 300 -- 500 3 -- 4 5 -- 10 
Meso-eutrophic 25 -- 30 500 -- 600 2 -- 3 10 -- 15 
Eutrophic 30 -- 50 600 -- 1000 1 -- 2 15 -- 30 
Highly Eutrophic 50 + 1000 + 0 -- 1 30 + 
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Temperature 
At Tyler Lake, the temperature profile was relatively consistent from top to bottom in April and October 
(Figure 2). In June, the water temperature declined steadily between the surface water and 4 meters, 
and sharply decreased from 4 to 5 meters. Like the dissolved oxygen profile, the September 
temperature profile is not complete due to the probe not stabilizing deeper than 5 meters. This could be 
from an internal seiche. When the lake is stratified, water layers of differing density oscillate relative to 
one another, which could cause the changes in thermal and chemical stratification (Wetzel 2001). 1 

 

 

Figure 2. Temperature (°C) profiles in 2020. 

 
 

 

 
 
 
 
 
 

 
1 Wetzel, Robert G. 2001. Limnology. Third Edition. Academic Press. 
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Dissolved Oxygen 
At Tyler Lake, the lake was fully oxygenated from surface to bottom at the deep spot in April (Figure 3). 
In June, July and August, bottom waters were anoxic. The September profile was not complete, as the 
probe did not stabilize deeper than 5 meters and no profiles were measured. This is indicated in the 
figure below, and does not reflect a dramatic decrease in the water level during this sampling visit. By 
October, the lake was fully oxygenated from surface to bottom again. As mentioned previously, the 
probe not stabilizing could be from an internal seiche. The drawdown of the lake water level had begun 
by the end of October.  

 
Figure 3. Dissolved oxygen (mg/L) profiles in 2020. 
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Anoxic boundary is defined as the depth at which dissolved oxygen concentrations are less than 1 mg/L. 
The anoxic boundary rose in the lake until July, reaching a maximum of 5.7 meters deep (1.3 meters off 
of the bottom of the lake). After which, the anoxic boundary declined. By the October 29th sampling 
visit, the lake was fully oxygenated (Figure 4). The 2019 data was collected at a shallower water depth 
than the other years of data, and was removed from the figure to avoid misleading anoxic boundary 
depth data. The user should focus on the depths of the circle points, which indicate that the water was 
anoxic at the sampling depth on that date.  

 

Figure 4. Anoxic boundary depths. Slight variations in water levels indicate slight variations in bottom 
sampling depth. 
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Total Phosphorus 
Total phosphorus (TP) concentrations at all three sampling depths (top, middle and bottom of the water 
column) ranged from 8ppb to 37ppb between April and October 2020 (no May data) (Table 2).  

Top and middle TP concentrations in 2020 ranged from 8ppb to 29ppb, which were typically above the 
target concentration of 10ppb. TP concentrations at the top and middle of the water column in 2020 
were similar to 2016 through 2018. Only in April were top and middle concentrations higher than the 
historical averages. From June to September, the bottom water samples had TP concentrations slightly 
greater than 35ppb, similar to bottom concentrations in 2018 and 2019. However, these elevated 
concentrations were higher than the same months during 2019. TP in the bottom water likely spiked 
because the lake was anoxic during the summer months, meaning the bottom nutrients were being 
released from the sediment due to internal loading. TP in the bottom waters during 2019 was lower 
likely because the lake remained well mixed for the whole season, meaning the bottom nutrients were 
being mixed into the upper waters. Bottom water was higher than historical averages in July and 
September. 

 

Table 2. 2020 total phosphorus concentrations (ppb) at the top, middle and bottom of the sampling 
station. 

Depth 4/16/20 6/9/20 7/9/20 8/11/20 9/13/20 10/29/20 
Top 17 8 20 18 25 15 
Middle 13 9 19 24 29 18 
Bottom 13 15 37 36 37 15 

Red lettering indicates values that are higher than historical mean values for 2014-2020. 
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Total Nitrogen 
Total nitrogen (TN) concentrations in the lake were lower early in the season and increased 
progressively until August (Table 3). TN concentrations did not increase in September and October, but 
still remained high in the water column. TN concentrations in the top and bottom were lower than the 
long-term averages during July and August. Bottom water TN concentrations were the highest in 
October. Between 2014 and 2018, TN exceeded 400ppb at least once per year, but did not in 2019 
(although it came close). The 2020 TN concentrations in April and June through October were slightly 
higher than 2019 concentrations but lower than concentrations in 2014 through 2018. There is not 
always a clear pattern of top to bottom increasing concentrations, so internal loading of nitrogen is not 
clear from this data. Nitrogen could be driven from onsite wastewater systems and the watershed. 

Table 3. 2020 total nitrogen concentrations (ppb) at the top, middle and bottom of the sampling station. 

Depth 4/16/20 6/9/20 7/9/20 8/11/20 9/13/20 10/29/20 
Top 208 253 287 392 323 326 
Middle 208 270 310 466 390 333 
Bottom 199 253 314 404 337 419 

Red lettering indicates value that are higher than historical mean values for 2014-2020. 
 

 
Ammonia 
Ammonia (NH3) concentrations ranged from 20ppb to 76ppb in the water column. In 2020, NH3 
concentrations were very high for the majority of the season (Table 4). Concentrations decreased from 
June to July, increased from July to August, then decreased to the end of the season in 2020. NH3 was 
higher in June and lower in October compared to 2019 concentrations. NH3 concentrations were also 
similar to long term averages during the mid-summer months but were lower than 2017 values. Like TP 
and TN, NH3 concentrations vary throughout the season. The concentrations this year were generally 
higher than 2019 likely because the lake remained mixed during the whole season in 2019.  

Table 4. 2020 ammonia concentrations (ppb) at the top, middle and bottom of the sampling station. 

Depth 4/16/20 6/9/20 7/9/20 8/11/20 9/13/20 10/29/20 
Top NA 51 25 46 46 34 
Middle NA 51 43 76 50 30 
Bottom NA 58 62 65 55 20 

Red lettering indicates values that are higher than historical mean values for 2016-2020 (No 2014 or 
2015 NH3 data). 
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Aquatic Plants 
NEAR conducted an aquatic plant survey of Tyler Lake on June 8th, 2020. The survey covered the entire 
littoral zone of the lake. The purpose of the survey was to document the presence and abundance of all 
aquatic plant species, while mapping the extent of invasive Myriophyllum spicatum (Eurasian milfoil). 
This survey was also used to search the lake for the three Connecticut state-listed species that have 
been found in the lake in previous years: Potamogeton vaseyi, Myriophyllum alterniflorum, and Bidens 
beckii. The survey was conducted in June to determine the extent of early-season Eurasian milfoil 
regrowth and because June is typically the best time to locate the state-listed species. While these state-
listed species are observed later into the season, they may be more difficult to find at the full extent of 
aquatic plant biomass in late July-August. 

During the survey, 23 aquatic plant species were found in the lake (Table 5). Potamogeton robbinsii and 
Potamogeton amplifolius were the only dominant species, meaning they were present at more than 
20% occurrence. Potamogeton zosteriformis (Flat-stem pondweed) was the third most frequent species, 
at 16%. Potamogeton robbinsii was found in dense patches throughout the entire littoral zone of the 
lake. Potamogeton robbinsii grows low in the water column and is not a nuisance to recreation, whereas 
Potamogeton amplifolius can grow to nuisance levels to the surface and impede recreation. In some 
cases, P. amplifolius can also grow so dense that it prevents sufficient wind mixing and may increase 
anoxia below dense plant beds. 

The invasive Eurasian milfoil was found at 22 locations throughout the littoral zone in the lake in June. 
The plants were not very dense at the time of the survey. The majority of milfoil beds were less than 
medium density (40%).  However, the milfoil was growing fervently in the water column, as most plants 
were breaking the surface of the water or within a foot of the surface.  

During the October visit, NEAR briefly scanned the lake and noted the milfoil abundance and density had 
significantly increased since the June 8th survey.  

Potamogeton vaseyi (Vasey’s pondweed), which is a state-listed Threatened species in Connecticut, was 
not found in the lake in 2020. Vasey’s pondweed was present at three locations in the lake in 2019 
(Error! Reference source not found.). Myriophyllum alterniflorum (slender water-milfoil) and Bidens 
beckii (Beck’s water-marigold), which are both CT state-listed species, were not found in 2019 or 2020. 
However, these species have historically been present at low frequencies, when found at all, so they 
could still be present in the lake. The 2021 aquatic plant survey will include a thorough search for all 
three state-listed species.  

The dominant species in Table 5 are those that are present at greater than 20% occurrence (aka % 
frequency) are in bold lettering. In 2019 and 2020, Potamogeton robbinsii was the most dominant 
species in the lake.  
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Table 5. Percent occurrence and average percent cover of aquatic plant species during 2019 and 2020 
surveys. Red lettering indicates invasive species. Blue lettering indicates state listed species. 

 2019 2020 

Species Occurrence 
(%) 

Percent cover 
(%) 

Occurrence 
(%) 

Percent cover 
(%) 

Black filamentous algae 41.3 40.0 13.5 37.0 
Ceratophyllum demersum 6.5 26.7 3.3 18.1 
Chara sp. 8.7 12.1 3.7 21.1 
Elodea canadensis 2.2 7.5 2.9 17.1 
Elodea nuttallii 1.1 20.0 NA NA 
Fontinalis 12.0 27.5 2.5 29.2 
Green filamentous algae 28.3 27.5 4.5 15.0 
Myriophyllum spicatum 1.1 15.0 9.1 15.2 
Nitella sp. 9.8 24.4 0.8 7.5 
Nuphar variegata NA NA 4.9 49.5 
Nymphaea odorata 1.1 30.0 1.2 27.5 
Phragmites 2.2 NA 0.4 100.0 
Pontedaria cordata 1.1 NA 2.9 60.7 
Potamogeton amplifolius 14.1 12.2 31.3 43.9 
Potamogeton epihydrus 1.1 10.0 NA NA 
Potamogeton natans 1.1 20.0 NA NA 
Potamogeton perfoliatus 2.2 15.0 8.2 21.8 
Potamogeton praelongus 9.8 22.2 12.3 36.0 
Potamogeton robbinsii 72.8 66.1 50.6 61.0 
Potamogeton vaseyi 3.3 26.7 NA NA 
Potamogeton zosteriformis 30.4 29.0 16.0 33.1 
Ranunculus sp. NA NA 0.4 - 
Sagittaria graminea 4.3 12.5 2.5 32.5 
Sparganium fluctuans 1.1 90.0 2.1 35.5 
Utricularia geminiscapa 10.9 18.5 0.8 7.5 
Utricularia macrorhiza NA NA 1.2 12.5 
Vallisneria americana 5.4 12.5 NA NA 
Zosterella dubia 5.4 22.0 1.6 18.8 
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Figure 5. Frequency of aquatic plant species in 2019 and 2020. 
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Map 1. Eurasian watermilfoil on 6-8-2020. 
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Map 2. Eurasian watermilfoil on 10-29-2020.  
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   Map 3. Potamogeton amplifolius (largeleaf pondweed) on 6-8-2020. 
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Map 4.  Potamogeton robbinsii (Robbin's pondweed) on 6-8-2020. 
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Map 5. Potamogeton vaseyi in 2019. 

 
Potamogeton vaseyi was not found in the lake in 2020. 
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 Map 6. Sparganium fluctuans (Floating bur-reed) on 6-8-2020. 

 

It recently came to our attention that Sparganium fluctuans had been listed on the CT DEEP 2015 state-listed 
species list. We included a map for NDDB purposes, but based on our experience, Sparganium fluctuans is 
relatively common in CT lakes. It is also possible that S. fluctuans has been confused with S. angustifolium.  
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Summary & Recommendations 
1. Ensure that sampling is conducted at the deep spot in the lake, which is roughly 7 meters (30 

feet) deep. It is important to sample at the deepest spot in order to collect data about lake 
stratification and anoxic conditions. 

2. Continue the in-lake water quality monitoring, ideally from April through October, to track the 
full extent of seasonal fluctuations, including peak extent of anoxic water, best and worst 
seasonal clarity, and peak nutrient concentrations.  

3. We recommend annual water quality monitoring training for volunteer monitors. These 
trainings are used to ensure that new volunteers are correctly trained, to refresh returning 
volunteers, and to check all monitoring equipment at the beginning of the season. 

4. A full-lake aquatic plant survey should be conducted prior to the 2021 treatment to establish the 
extent of milfoil growth, and search for any state-listed species. We highly recommend a post-
treatment aquatic plant survey to determine the effect of the treatment on the target species 
and the native plant community. Additional supervisory work may be required pending the DEEP 
NDDB approval and herbicide permit conditions.  

5. The floating mud islands along the northeastern shoreline were present in 2019 and 2020. The 
island could be removed with a hydro rake but doing so would be expensive and the island may 
sink without intervention. We have discussed this topic in detail with the board, and it was 
decided that leaving the peat-islands was appropriate, so long as they do not begin migrating or 
pose a safety concern. It may be beneficial to notify the Connecticut DEEP of the island and ask 
them to consider placing a hazard buoy in the area.   

6. We were notified at the end of the season that the association had hired a mechanical weed 
harvester in 2020. Information on the differences of a weed-harvester vs. a hydro-rake are 
included on the next page. We, generally, do not recommend the use of weed-harvesters for the 
attempted control of invasive Eurasian milfoil. 
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A hydro-rake (below) rakes plant material from the sediment with a backhoe-type rake. The rake then 
dumps the material onto a floating barge or directly onto shore. Hydro-rakes remove plants from the 
sediment, generally removing the root systems as well.  

 

 

 

 

 

 

 

Photo citation: https://www.solitudelakemanagement.com/is-hydro-raking-a-good-fit-for-my-waterbody 

 
A mechanical harvester (below) cuts the top 2 to 4 feet (up to 6 feet) of plant material and pulls it up out 
of the water via a conveyor belt. The plant material is then deposited onto shore. Plants are cut at the 
stems, rather than completely removed at the roots (unlike a hydro-rake), meaning the plants can begin 
regrowing immediately after the weed harvester cuts them. Think of mechanical harvesting as similar to 
mowing grass. 


