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Monitoring Program Components in 2021 

Important components of the Onota Lake ecosystem were assessed during 2021. Much of this 

work was conducted by LOPA volunteers and by consultants under contract to LOPA or to the 

City of Pittsfield. In addition, the Massachusetts Division of Fisheries and Wildlife conducted an 

electrofishing survey of selected nearshore habitat in 2021. Together, these monitoring efforts 

contribute to the understanding of how the lake functions (both in general and under different 

weather and management conditions) and provide a scientific basis for the lake’s management. 

Monitoring data can be used to assess current conditions, examine trends over time, evaluate 

various lake management practices, and develop recommendations to maintain or improve the 

health of the Onota Lake ecosystem for the continued enjoyment by many in various ways.  

Monitoring of Onota Lake in 2021 included the following components: 

1. Routine water quality monitoring – conducted by LOPA volunteers from May – October. 

2. Cyanobacteria monitoring – conducted by Shannon Poulin under contract to the City of 

Pittsfield, with field support from LOPA volunteers. 

3. Fish assemblage surveys –  

o Seining survey conducted by Berkshire Environmental Research Center under 

contract to the City of Pittsfield, with assistance of LOPA volunteers. 

o Boat electrofishing survey – conducted by Massachusetts Division of Fisheries 

and Wildlife. 

4. Screening for the invasive Asian clam (Corbicula fluminea) – informal collections by 

LOPA volunteers and area residents to document the presence of live Asian clams. 

5. Macrophyte (plant) surveys – 

o Volunteer monitoring survey by LOPA volunteers, with guidance from Robert 

Hartzel, P.E., of Comprehensive Environmental Inc. (CEI) under contract to LOPA. 

o Pre- and post- treatment surveys conducted by Solitude Lake Management 

under contract to the City of Pittsfield. 

o Endangered plant survey of the lake’s north basin and adjacent pond, conducted 

by Padgett Environmental Services, Inc. under contract to the City of Pittsfield. 

1. Routine Water Quality Monitoring 

Approach: 

As in previous years, the routine water quality monitoring of Onota Lake in 2021 was focused 

on collecting data on nutrient concentrations, transparency / clarity, temperature, dissolved 

oxygen, and pH. Sampling was conducted using standard limnological methods, and 

incorporated recommendations from Kenneth Wagner, Ph.D. (Water Resource Services, 

Wilbraham, MA). The routine monitoring in 2021 extended the record of annual monitoring 

data that began in 1996. Monitoring reports for prior years are available at 

https://onotalake.com/documents/. 

https://onotalake.com/documents/


2 
   

Sampling was focused on two key locations (Figure 1) that have been monitored for more than 

20 years: D-2, the deepest location in the north basin, and D-6, the deepest location in the 

south basin (out from the Burbank Park fishing pier and boat launch). Location coordinates are 

provided in the headers of Tables 1 and 2 (for D-2 and D-6, respectively).  Twelve routine 

sampling visits were made between May 12 and October 12, 2021 (Tables 1 and 2), covering 

the entire warm-weather recreational season (henceforth ‘season’). Sampling was done on an 

approximately bi-weekly basis during most of the season. Site D-2 was visited on three 

additional dates in conjunction with cyanobacteria sampling. 

 

Figure 1. Bathymetric map of Onota Lake, showing the two sites that were sampled routinely in 2021: 

site D-2 in the north basin, and site D-6 in the south basin. Site location coordinates can be found in 

Tables 1 and 2. Base map is from  Massachusetts Division of Fisheries and Wildlife  

(https://www.mass.gov/files/documents/2018/02/05/Onota_lake.pdf accessed  Feb. 18, 2021).  
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Depth profiles of temperature, dissolved oxygen, and pH through the season are used to 

assess the thermal stratification process from spring turnover, through summer stratification, 

and into the beginning of fall turnover. Onota Lake is a typical ‘dimictic’ lake, meaning that the 

entire water column mixes from top to bottom twice per year, in the spring and in the fall. 

Stratification occurs during the summer, producing a warmer (lighter) upper layer, or 

‘epilimnion’, a colder (denser) bottom layer, or ‘hypolimnion’, and an intervening layer 

(‘metalimnion’) through which the temperature declines rapidly with increasing depth ; this 

rapid decline is called the ‘thermocline’. (Dimictic lakes also undergo winter stratification under 

ice cover.) The timing, duration, and temperature profile of summer stratification have major 

implications for the overall functioning of the lake. Most importantly, a loss of dissolved oxygen 

over time in the deepest layer affects nutrient cycling, habitat for fish and other animals, and 

potential growth of cyanobacteria.   

A multiprobe instrument was used to measure temperature, dissolved oxygen, and pH at 

depths of 1 ft, 6 ft, and subsequent 6 ft depth intervals through the water column during 

routine site visits; some site visits incorporated more frequent depth intervals. The deepest 

measurements made during routine visits were between < 1 ft and 5 ft from the lake bottom; 

medians were 2 ft and 2.7 ft above the lake bottom at sites D-2 and D-6, respectively.  

The multiprobe instrument that had been used for many years began to malfunction partway 

through the sampling period and was, subsequently, replaced with a new instrument. Several 

side-by-side comparisons of data collected with both instruments demonstrated that the old 

meter consistently provided reliable temperature data. However, some of the pH and DO data 

generated by the old meter deviated greatly from that provided by the new meter.  Suspect 

data collected with the old meter are not included in this report.  The pH data are included if 

same-day or prior-day calibration using pH standards was successful. For the period of time 

when the old meter generated unreliable dissolved oxygen data, simple DO categories are used 

in this report: greater than (‘>’) 5 mg/L, less than (‘<’) 5 mg/L but > 1 mg/L, and < 1 mg/L. These 

broad categories correspond with the minimum level of dissolved oxygen required by a healthy 

fish assemblage (> 5 mg/L), and a level that is essentially anoxic (lacking oxygen) and not 

suitable for any animal life (< 1 mg/L). 

Transparency is an indicator of amounts of organic (living and non-living) and inorganic 

particles suspended in the water column, including algae (phytoplankton), bacteria,  sediment, 

decomposing plant and animal material, and other suspended particles. Transparency 

estimation throughout the season can provide a good indication of the aesthetic quality of the 

water, with high transparency generally more desirable than low transparency. Because 

transparency is an indicator of algal production, it can be used along with rooted plant growth 

and nutrient data to understand the lake’s overall primary production status, or ‘trophic state’. 

Lakes with high transparency, low nutrients, and relatively low rooted plant growth are 

considered ‘oligotrophic’. At the opposite end of the trophic state continuum are ‘eutrophic’ 
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lakes with low transparency, high nutrients, and high rooted plant growth.  Lakes with 

intermediate transparency, nutrients, and rooted plant growth are considered ‘mesotrophic’.   

Transparency has been measured worldwide for more than 100 years using a simple device 

called a ‘Secchi disk’, and this is what is used in Onota Lake. Measurements were made by 

lowering a standard black and white Secchi disk until it could no longer be seen and noting this 

depth, then slowly raising it and noting the depth at which it reappeared; the Secchi depth was 

recorded as the mean of the two measurements.  A view scope and sunglasses were typically 

used, and the measurements were usually made on the shady side of the boat (Tables 1, 2).  

Nutrient analyses were performed on water samples that were collected three times over the 

course of the sampling period, in the early,  mid, and late portions of the season. On each date, 

two water samples were collected from each site: one from the upper part of the water column 

(approximately 1 foot below the surface) and one from the lower part of the water column 

(approximately 1.5 feet above the lake bottom). The near-bottom samples were collected with 

a Van Dorn ‘Alpha’ horizontal sampler, which allows for collection at a specified depth. The 

near-surface sample was collected by hand directly into the sample bottle. All collection gear 

was rinsed with native water in the field prior to sample collection. Samples were placed in a 

cooler with ice packs and kept cool until transported the same day to Microbac Laboratories 

(Lee, MA), or were refrigerated overnight and delivered to the lab the next morning. Samples 

were analyzed for total Kjeldahl nitrogen, nitrate, total phosphorus, and dissolved phosphorus. 

Laboratory quality assurance (QA) for nutrient data were provided by the Microbac 

Laboratories. Field QA sampling for nutrients consisted of an equipment blank (distilled water 

poured into and then out of the Van Dorn sampler into a collection bottle), and two  duplicate 

samples (one each from the upper and lower waters of site D-2). All laboratory and field QA 

results were deemed acceptable.  

Findings: 

Secchi disk readings and general site visit information are provided in Tables 1 and 2 (for sites 

D-2 and D-6, respectively). Depth profile data (D.O., temperature, pH) are provided in Tables 3 

and 4 (for sites D-2 and D-6, respectively). Nutrient data are provided in Table 5. Note that total  

(maximum) depth measurement of site D-6 varies greatly, ranging from 56 to 66 ft over the 

course of the 12 site visits. This is an artifact of variation in measurement conditions, rather 

than actual depth changes. Examples include movement of the boat due to wind, angling of the 

measurement device line (rather than going straight down) due to turbulence, and moderate 

differences in boat positioning. The new multi-probe meter will enable improvements to depth 

measurements going forward. 
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Table 1. Site visit information and Secchi disk depth from water quality monitoring of Onota Lake at site D-2 (N 42º 

28.60'; W 073º 16.72') in 2021. ‘---' denotes ‘data not collected’; ‘n.a.’ denotes ‘not applicable’. Wind 

speed on sample date is estimated. Precipitation and wind speed codes for prior time periods are on a 

scale from 0 to 5, with 0 indicating ‘none’ and 5 indicating ‘very heavy’. Lake level at dam spillway is 

inches above dam surface. Abbreviations for Secchi disk notes are as follows: v denotes ‘use of view 

scope’, g denotes ‘sunglasses worn’, and s denotes ‘observation made in shade’. All measurements were 

above the lake bottom. 

Date  Time 
Air 

Temp. 
(°F) 

Sky 
condition 

Wind 
speed 
(mph) 

Wind 
direction 

Prior 0-24 / 24-48 / 
48-72 hours 

Total 
depth 
(feet) 

Lake 
level at 

dam 
spillway  
(inches) 

Secchi 
disk 

depth 
(m) 
and 

notes 

Precipitation 
code 

Wind 
speed 
code 

5/12 1210 54 35% 
clouds 

8-10 NW 1/0/0 2/3/3 26 5.6 2.4  
g,s 

5/24 1410 68 70% 
heavy 
clouds 

8-12 S 0/0/3 3/3/2 25.5 4.0 3.5 
v,g,s 

6/10 1100 74 55% 
clouds 

3-5 NE 0/2/0 2/2/1 23.5 3.7 4.8 
v,g,s 

6/24 1000 68 0% clouds 3-5 S 1/2/0 1/1/1 25.6 2.6 2.7 
v,g,s 

7/7 1445 84 40% 
clouds 

3-5 W 0/3/0 2/2/2 26.5 3.8 3.0 
v,g,s 

7/15 1215 78 10-15% 
clouds 

3-8 WSW 2/4/3 2/2/2 26 9.6 2.7 
v,g,s 

7/22 1000 65 hazy; 20%  
clouds 

5-8 NW 0/3/1 1/3/2 26 9.1 2.8 
v,g,s 

8/5 0930 66 cloudy 6 --- 0/0/0 2/1/1 26 5.0 3.0 
v,s 

8/17 0930 67 100% 
clouds 

0 n.a. 0/0/0 1/2/0 25 3.1 3.2 
v,s 

8/26 1110 87 --- 0-5 NW 2/2/2 3/1/0 25.3 5.4 3.3 
v,g 

8/27 1600 --- --- --- --- --- --- 25  --- 

8/31 1000 65 70% 
clouds 

3-5 WSW 0/0/1 2/2/3 25.2 4.7 4.4 
v,s 

9/14 0930 63 30% 
clouds 

1 S 0/2/0 2/1/2 26 6.4 4.0 
v,g,s 

9/20 1215 66 10% 
clouds 

1-3 S 0/0/0 1/2/1 24 6.0 3.9 
v,g,s 

10/12 1245 68 70% wispy 
clouds 

3 SSW 0/0/0 1/1/1 25.5 6.7 3.4 
v,g,s 
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Table 2. Site visit information and Secchi disk depth from water quality monitoring of Onota Lake at site 

D-6 (N 42º 27.96'; W 073º 16.90') in 2021.  ‘n.a.’ denotes ‘not applicable’. Wind speed on sample date is 

estimated. Precipitation and wind speed codes for prior time periods are on a scale from 0 to 5, with 0 indicating 

‘none’ and 5 indicating ‘very heavy’. Lake level at dam spillway is inches above dam surface, from lake outlet 

gage data. Abbreviations for Secchi disk notes are as follows: v denotes ‘use of view scope’, g denotes 

‘sunglasses worn’, and s denotes ‘observation made in shade’. All measurements were above the lake 

bottom. 

Date  Time 
Air 

Temp. 
(°F) 

Sky 
condition 

Wind 
speed 
(mph) 

Wind 
direction 

Prior 0-24 / 24-48 / 48-
72 hours 

Total 
depth 
(feet) 

Lake 
level at 

dam 
spillway  
(inches) 

Secchi 
disk 

depth 
(m) 
and 

notes 

Precipitation 
code 

Wind 
speed 
code 

5/12 1130 52 70% 
heavy 
clouds 

10-15 SW 1/0/0 2/3/3 59 5.6 3.3 
g,s 

5/24 1300 66 60% 
heavy 
couds 

8-12 S 0/0/3 3/3/2 59 4.0 6.3 
v,g 

6/10 1000 72 30% 
clouds 

3-5 NE 0/2/0 2/2/1 65.7 3.7 6.7 
v,g,s 

6/24 0850 61 0% clouds 0 n.a. 1/2/0 1/1/1 58 2.6 7.0 
v,g,s 

7/7 1345 83 30% 
clouds 

5-8 W 0/3/0 2/2/2 63.5 4.0 5.0 
v,g,s 

7/22 0845 62 haze; 
10%  

clouds 

3-5 NW 0/3/1 1/3/2 57 9.1 5.3 
v,g,s 

8/5 0840 64 cloudy 5-12 NNE 0/0/0 2/1/1 59 5.0 4.9 
v,s 

8/17 0845 64 100% 
clouds 

0 n.a. 0/0/0 1/2/0 63 3.0 5.5 
v,s 

8/31 0900 61 80% 
clouds 

1-3 W 0/0/1 2/2/3 61 4.7 5.2 
v,s 

9/14 0845 60 30% 
clouds 

0 n.a. 0/2/0 2/1/2 56 6.4 5.5 
v,g,s 

9/20 1140 66 10% 
clouds 

1-5 S 0/0/0 1/2/1 58 6.0 5.9 
v,g,s 

10/12 1210 67 70% 
wispy 
clouds 

3-5 SSW 0/0/0 1/1/1 56 6.8 5.5 
v,g,s 
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Temperature profiles and thermal stratification 

As in previous years, plots of temperature profiles in 2021 for sites D-2 and D-6 (Figure 2) show 

both the similarities and the differences between Onota Lake’s two basins.  Both sites exhibited 

the very beginning of thermal stratification by the time of the first sampling on May 12 (Figures 

2A, 2D), with higher temperatures near the surface than near the bottom at both sites. 

Stratification was clearly established at both sites by mid to late June. 

A classic pattern of summer stratification occurred at site D-6 (Figures 2D-F) with a warm 

epilimnion to at least 12’ below the surface, a cold hypolimnion from about 36’ deep to the 

bottom, and an intervening metalimnion in which the temperature declined rapidly with depth 

(this is the thermocline). As temperatures rose through the summer months, the transfer of 

heat through the surface layer extended the depth of the epilimnion at site D-6 to at least 18’. 

However, a deep, cold hypolimnion persisted from about 36’ to the bottom throughout the 

summer stratification period.  

Ste D-2 in the north basin also exhibits persistent summer stratification (Figure 2A-C). However, 

unlike the deep south basin, the shallow depth of the north basin (maximum about 25’ at site 

D-2) does not allow for the formation of a significant hypolimnion. Instead, the warmer 

epilimnion (to about 12-15’ depth) sits above a layer of rapid change in temperature (the 

metalimnion), that continues until it meets the lake bottom. This part of the lake is not 

sufficiently deep to establish a cold hypolimnion, as occurs below about 36’ of depth at site D-6 

in the lake’s south basin. This is a typical pattern seen in shallow lakes or shallow portions of 

lakes elsewhere in the northern hemisphere.  

Thermal stratification started to break up in the north basin (site D-2) by mid-September and 

the water column was almost completely mixed as of the site visit on October 12 (Figure 2C). In 

contrast, stratification persisted in the deeper south basin (site D-6) into October (Figure 2F).  
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Figure 2.  Temperature profiles at sites D-2 (north basin) and D-6 (south) in Onota Lake, in 2021. Each site has three plots to cover the entire 

season: plots A, B, and C show temperature data for site D-2; plots D, E, and F show temperature data for site D-6. Extra dates for site D-2 (July 

15 and Aug 26) are from site visits for cyanobacteria sampling. All data can be found in Tables 3 and 4 (for sites D-2 and D-6, respectively). Note 

that the same depth scale is used for both sites, even though the maximum depth of site D-2 is only 24-25 feet (Table 3).  (Use of the same scale 

enhances the ability to compare the temperature profiles.)
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Table 3. Field  measurement results from water quality monitoring of Onota Lake at site D-2 in 2021. Measurements were taken with a 

multiprobe at specified depth intervals through the water column. Shading indicates dissolved oxygen (D.O.) concentrations less than 5 mg/L. 

D.O. categories (>5.0, <5.0, and <2.0 mg/L) are shown for dates when the D.O probe was not functioning well enough to provide actual 

concentrations. ‘---’ denotes ‘data not collected’. 

Depth (ft) 
                                                                                      Site visit date 

5/12 5/24 6/24 7/7 7/15 7/22 8/5 8/17 8/26 8/31 9/14 9/20 10/12 

 
Water Temperature (°C) 

1 12.5 20.8 22.8 25.2 23.9 23.3 22.2 25.1 24.0 22.2 19.6 17.4 13.8 
3 --- --- --- 24.0 22.9 --- 22.2 --- --- --- --- --- --- 
6 12.4 20.8 22.3 24.2 22.1 23.0 22.2 24.8 23.7 21.5 19.6 16.9 13.8 
9 --- --- --- 23.5 20.4 --- 22.0 --- --- --- --- --- --- 

12 12.2 16.4 22.0 22.5 19.7 20.5 21.8 24.7 23.4 21.3 19.4 16.6 13.5 
15 --- --- --- 20.6 19.3 --- 21.1 --- 23.1 21.2 19.4 16.5 --- 
18 11.8 12.8 15.1 16.9 18.5 17.8 18.9 19.2 20.3 20.7 19.2 16.4 13.5 
21 --- --- --- --- 15.6 --- 16.1 --- 17.2 19.3 19.0 16.3 --- 
24 9.4 10.7 12.8 14.7 13.5 14.2 14.5 12.5 13.6 15.5 17.9 16.0 13.4 

 
Dissolved Oxygen (mg/L) 

1 11.3 10.2 >5.0 >5.0 >5.0 >5.0 >5.0 7.9 7.4 8.0 8.0 8.9 10.4 
3 --- --- --- >5.0 >5.0 --- >5.0 --- --- --- --- --- --- 
6 11.3 10.2 >5.0 >5.0 >5.0 >5.0 >5.0 7.9 7.4 8.2 8.0 9.0 10.3 
9 --- --- --- >5.0 >5.0 --- >5.0 --- --- --- --- --- --- 

12 11.1 13.2 >5.0 >5.0 >5.0 <5.0 >5.0 7.8 6.4 7.7 7.8 9.1 10.1 
15 --- --- --- <5.0 >5.0 --- <5.0 --- 6.2 7.4 7.6 9.0 --- 
18 10.9 11.4 <5.0 <5.0 <5.0 <2.0 <2.0 1.5 1.6 6.1 7.6 9.0 10.2 
21 --- --- --- --- <5.0 --- <2.0 --- 0.8 0.4 7.1 8.9 --- 
24 2.1 0.8 <2.0 <5.0 <5.0 <2.0 <2.0 1.0 0.5 0.3 <2.0 8.1 9.5 

 pH 

1 --- --- --- 8.8 --- --- --- 8.4 8.1 8.1 8.6 8.1 8.0 
3 --- --- --- --- --- --- --- --- --- --- --- --- --- 
6 --- --- --- 8.5 --- --- --- 8.4 8.1 8.1 8.5 8.1 7.9 
9 --- --- --- --- --- --- --- --- --- --- --- --- --- 

12 --- --- --- 8.1 --- --- --- 8.4 8.0 8.0 8.4 8.1 7.9 
15 --- --- --- 7.8 --- --- --- --- 8.0 8.0 8.3 8.1 --- 
18 --- --- --- 7.3 --- --- --- 7.4 7.7 7.9 8.2 8.1 7.9 
21 --- --- --- --- --- --- --- --- 7.5 7.6 8.1 8.1 --- 
24 --- --- --- 7.3 --- --- --- 7.4 7.5 7.5 7.6 7.9 7.8 
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Table 4. Field  measurement results from water quality monitoring of Onota Lake at site D-6 in 2021. 

Measurements were taken with a multiprobe at specified depth intervals through the water column. 

Dissolved oxygen concentrations less than 5 mg/L are shown in grey shading. Dissolved oxygen (D.O.) 

concentrations less than 5 mg/L are shown in grey shading. D.O. categories (>5.0, <5.0, and <2.0 mg/L) 

are shown for dates when the D.O probe was not functioning well enough to provide actual 

concentrations. ‘---’ denotes ‘data not collected’. 

Depth 
(ft) 

Site Visit Date 

5/12 5/24 6/10 6/24 7/7 7/22 8/5 8/17 8/31 9/14 9/20 10/12 

 Water Temperature (°C) 
1 12.3 20.2 23.7 22.1 24.4 23.8 22.4 24.2 24.2 20.9 21.8 17.9 
6 12.2 20.0 23.5 21.9 24.1 23.8 22.1 25.2 24.2 20.9 21.3 17.2 

12 12.2 19.5 19.3 21.8 23.6 23.7 22.4 25.2 24.2 20.9 21.1 17.1 
18 11.9 13.4 16.8 18.7 21.0 21.0 22.1 22.6 23.9 20.8 21.0 17.0 
24 11.5 11.7 13.1 14.2 15.8 16.0 15.8 17.2 17.6 19.6 19.5 17.0 
30 9.0 9.0 9.8 10.6 11.2 11.8 12.3 13.0 12.7 12.7 13.0 15.0 
36 8.0 7.6 8.5 8.8 8.8 9.8 9.8 9.6 9.7 10.3 10.5 10.6 
42 6.7 6.6 7.6 8.0 7.9 8.1 8.2 8.2 8.3 8.4 8.8 8.7 
48 6.5 6.5 7.1 7.7 7.7 7.4 7.7 7.9 8.0 8.1 8.0 8.1 
54 6.1 6.5 6.9 7.1 7.3 7.4 7.5 7.8 7.9 7.7 7.7 7.9 
56 6.0 --- --- 7.0 --- --- --- --- --- --- --- --- 
57 --- 6.4 --- --- --- --- --- --- --- --- 7.7 --- 
60 --- --- 6.8 --- 7.3 --- --- 7.7 7.8 --- --- --- 
63 --- --- 6.7 --- --- --- --- --- --- --- --- --- 

 Dissolved Oxygen (mg/L) 
1 10.9 9.6 8.4 >5.0 >5.0 >5.0 --- 5.5 8.5 8.9 9.0 9.2 
6 11.0 9.4 8.6 >5.0 >5.0 >5.0 --- 5.6 8.5 8.9 9.0 9.2 

12 11.0 9.5 9.9 >5.0 >5.0 >5.0 --- 5.7 8.4 8.9 8.9 9.2 
18 11.1 11.3 10.0 >5.0 >5.0 >5.0 --- 6.3 8.2 8.8 9.0 9.2 
24 11.1 11.6 10.8 >5.0 >5.0 >5.0 --- 8.0 9.6 8.3 8.2 9.1 
30 11.4 11.3 11.0 >5.0 >5.0 >5.0 --- 7.1 6.1 5.0 3.7 4.4 
36 10.2 8.8 9.7 >5.0 >5.0 >5.0 --- <1 0.1 0.1 0.2 0.2 
42 8.4 6.2 6.0 >5.0 <5.0 <2.0 --- <1 0 0 0 0 
48 8.0 5.9 4.8 3.4 <5.0 <2.0 --- <1 0 0 0 0 
54 7.2 5.9 3.9 2.2 <2.0 <2.0 --- <1 0 0 0 0 
56 6.4 --- --- 1.2 --- --- --- --- 0 --- --- --- 
57 --- 5.7 --- --- --- --- --- --- --- --- 0 --- 
60 --- --- 3.4 --- <2.0 --- --- 0.6 0 --- --- --- 
63 --- --- 3.0 --- --- --- --- --- --- --- --- --- 

 pH 
1 --- --- 7.9 9.0 --- 8.4 --- 8.3 8.3 8.1 7.7 --- 
6 --- --- 8.0 8.7 --- 8.3 --- 8.7 8.3 8.2 7.8 --- 

12 --- --- 8.1 8.6 --- 8.4 --- 8.6 8.3 8.1 7.8 --- 
18 --- --- 8.1 8.5 --- 8.2 --- 8.6 8.2 8.1 7.7 --- 
24 --- --- 8.0 8.4 --- 8.1 --- 8.6 7.9 7.7 7.7 --- 
30 --- --- 7.9 8.2 --- 7.9 --- 8.1 7.3 7.0 6.8 --- 
36 --- --- 7.7 8.0 --- 7.7 --- 7.8 7.0 6.8 6.6 --- 
42 --- --- 7.6 7.8 --- 7.5 --- 7.7 7.1 7.0 6.8 --- 
48 --- --- 7.5 7.3 --- 7.5 --- 7.7 7.2 7.1 6.9 --- 
54 --- --- 7.5 7.6 --- 7.5 --- 7.7 7.2 7.1 6.9 --- 
56 --- --- --- 7.6 --- --- --- --- --- --- --- --- 
57 --- --- --- --- --- --- --- 7.6 --- --- --- --- 
60 --- --- 7.3 --- --- --- --- --- 7.2 --- --- --- 
63 --- --- 7.3 --- --- --- --- --- --- --- --- --- 
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Dissolved oxygen 

Sufficient dissolved oxygen (D.O.) is critical to the health of fish, sensitive macroinvertebrates, 

and the overall ecosystem of Onota Lake. Although oxygen requirements vary among Onota 

Lake’s fish species, a minimum D.O. concentration of 5 milligrams per liter (mg/L) is the general 

‘rule of thumb’ requirement for a healthy fish assemblage (this is also the Massachusetts state 

standard). Low D.O. has other negative ecological effects. For example, concentrations less than 

2 mg/L can facilitate the undesirable release of phosphorus, iron, and other substances from 

the sediment. The release of phosphorus is of particular concern because the transfer of 

phosphorus it can encourage algal blooms.  

Dissolved oxygen measurements in Onota Lake in 2021 (Tables 3, 4) show a typical seasonal 

pattern of a well-oxygenated water column from top to bottom after spring turnover, followed 

by loss of D.O. in deeper water of each site through the summer after the lake has stratified. 

During summer stratification, the deeper waters are isolated from the upper waters, and D.O. 

that was present in the beginning of the season gradually becomes depleted. Thus, even 

though the waters at greatest depths at site D-6 can be sufficiently cold for trout and other 

cold-water fishes, there eventually is not enough D.O. to support them. In 2021, the upper 30 

feet or so of water at site D-6 maintained D.O. concentrations > 5 mg/L until mid-September, 

when D.O. concentrations at that level dropped below 5 mg/L. This difference from the 

previous year, when the upper 30 feet at D-6 had > 5 mg/L D.O. throughout the season, could 

have been due to the frequent storms in 2021. Organic material delivered in storm runoff likely 

remained suspended in the water column, where its decomposition would consume oxygen 

and result in lower D.O. concentrations than in a normal year. At site D-2 in the north basin, 

ample D.O. concentrations occurred in the upper 12 feet of water most of the season except for 

a drop in late July. The depth at which D.O. declines noticeably is much shallower in the north 

basin than in the south basin. Strong sediment oxygen demand in the north basin likely results 

in loss of oxygen at the bottom and progressing up into the water column. The shallower depth 

at site D-2 then causes a greater portion of the water column to have D.O. < 5 mg/L. Although 

sediment oxygen demand at site D-6 could also be strong, its influence on overlying waters is 

mitigated by greater depth and strong stratification. The period of low D.O. at both sites also 

could have been due to decomposition of suspended material that was delivered by the many 

storms in 2021.  Considering both temperature and D.O., the south basin of Onota Lake in 2021 

had a thinner persistent ‘trout water’ layer in 2021 than in most previous years. 

pH 

The pH measurements (Tables 3, 4) at both sites through the season clearly show the slightly 

alkaline character of Onota Lake. Alkaline lakes are typical of the Berkshires due primarily to the 

area’s underlying geology. The preferred pH range for fish and other aquatic biota in 

Massachusetts is 6-8 but values up to 9 are not usually problematic. All pH readings were 

between 7.3 and 8.6 at site D-2 (Table 3) and between 6.6 and 9.0 at site D-6 (Table 5). The 

median pH values in the upper 12’ of water were 8.1 and 8.3 at D-2 and D-6, respectively. The 
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only occurrences of pH less than neutral (that is, less than 7.0) were in deep water (30’ or more) 

of site D-6 during late September and mid-October visits. This vertical pattern of declining pH 

with increasing water depth is expected because photosynthesis in the upper waters consumes 

carbon dioxide and raises pH while decomposition in the lower waters releases acids and 

lowers pH.  

 

Transparency 

Secchi disk readings for sites D-2 and D-6 can be found in Tables 1 and 2, respectively. The 

median (typical) Secchi depth at site D-2 for the entire sampling season in 2021 (May 12 – Oct 

12, using only the 12 dates when both sites were sampled) was 3.2 m and the median for site 

D-6 was  5.5m.  Based on these statistics, and considering Secchi depth alone (i.e., without 

nutrient, dissolved oxygen, and macrophyte data), the trophic status of Onota Lake’s north 

basin can be characterized as ‘mesotrophic to eutrophic’, and that of the lake’s south basin as  

‘oligotrophic to mesotrophic’. The plots of Secchi depths (Figure 4) also show the large contrast 

in transparency between the lake’s two basins. The north basin (site D-2; Figure 4A) has much 

lower transparency than the south basin (site D-6; Figure 4B), indicating greater algal biomass 

and other suspended material in the shallow north basin than in the south basin. The relative 

importance of algae versus suspended sediment to lower transparency of the north basin can 

have  important management implications. Further investigation to determine which is 

responsible for the lower transparency would be valuable.  

Seasonal variation is apparent at both sites in the plot of Secchi depths from mid-May to mid-

October 2021 (Figure 4), and the pattern is similar at the two sites. Lowest transparency at both 

sites occurred on May 12, and highest transparency occurred in June. Both sites had 

intermediate but variable transparency during the rest of the season. The low transparency in 

May indicates that this is when concentrations of algae (phytoplankton) and other suspended 

particulates were greatest. This is expected because spring turnover re-distributes nutrients 

throughout the water column, and snowmelt and storms deliver sediment, nutrients, and other 

substances to the lake from the surrounding landscape. Transparency is reduced by the non-

algal suspended particles as well as the increased algal growth, which occurs in response to the 

combination of nutrient additions, ample sunlight, and warmer temperatures of spring. 

Additional investigation can provide insight regarding the underlying cause of these patterns, 

particularly whether they are due to algae (phytoplankton) or suspended sediment. 
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Figure 3. Secchi disk transparency measured in Onota Lake during 2021. Measurements were made at 

two locations (A) site D-2, the deepest part of the north basin, and (B) siite D-6, the deepest part of the 

south basin. Site locations are shown on Figure 1. 

 

Nutrients 

Nutrient data for the three sample dates in 2021 (in May, July, and September) are provided in 

Table 5. Phosphorus is the most important nutrient in freshwater lakes because its natural 

concentrations in freshwaters are typically in limited supply. Thus, any phosphorus additions to 

lake waters can be readily consumed by algae and rooted plants (macrophytes), potentially 
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resulting in undesirable outcomes such as algal blooms, dense plant growth, and shifts to 

overall greater biological productivity and lake ‘aging’. Potentially harmful cyanobacteria (‘blue-

green algae’) are particularly sensitive to phosphorus inputs, because many are able to utilize 

atmospheric nitrogen and do not rely as much on nitrogen dissolved in water as do green algae 

and rooted plants.  

Inputs of phosphorus can include runoff from the surrounding landscape (e.g., lawn fertilizers, 

sediment inputs, animal waste), point discharges, and release from sediments at the lake 

bottom under conditions of low oxygen. Phosphorus in lake waters occurs in organic and 

inorganic forms that are either suspended as particles or are dissolved in the water. The Onota 

Lake samples were analyzed for both dissolved phosphorus and total phosphorus, the latter 

including both particulate and dissolved forms.  

Total phosphorus in the upper part of  the water column (where there is also enough light for 

photosynthesis by algae and rooted plants) is represented by the near-surface samples 

collected from each site. In many freshwaters, algal blooms occur when total phosphorus 

concentrations exceed 25 ppb (although concentrations can be higher without algal blooms in 

lakes with relatively high calcium content such as Onota). In 2021 near-surface concentrations 

of total phosphorus were low at both sites and all three sampling dates (Table 5). 

Phosphorus concentrations in the deep-water samples were all much higher than the 

corresponding near-surface sample with one exception (Table 5).  (The exception, which was  

nondetectable phosphorus in the near-bottom sample at site D-6 on 7/22, is likely a lab error 

that was not noted in time to request re-testing.) Phosphorus concentrations in the deep 

waters of a lake are commonly higher than those in the upper waters because dissolved 

inorganic phosphorus can be released during decomposition of accumulated plant and animal 

material, as well as through chemical reactions in bottom sediments that are exposed to low 

oxygen concentrations.   

Total Kjeldahl nitrogen (TKN) is a measure of organic nitrogen plus ammonium. TKN includes 
organic nitrogen occurring in algae and other suspended particulate matter. In general,  TKN 
values can be considered low if < 400 ppb, moderate if > 400 ppb and < 1,000 ppb, and high if > 
1,000 ppb. All near-surface Onota Lake samples from 2021 had consistently low TKN, ranging 
from less than the detection limit to 300 ppb. Each near-bottom samples had higher TKN than 
the associated near-surface sample, with all but one sample with ‘moderate’ or ‘high’ 
concentrations (Table 5). These higher near-bottom concentrations are likely due to a 
combination of (1) settled particles containing nitrogen and (2) an accumulation of ammonium 
nitrogen through decomposition where low dissolved oxygen prevents its conversion to nitrate.  

Nitrate, the dissolved inorganic form of nitrogen, is readily taken up by plants (both algae and 
macrophytes) and was detected (at a low concentration) in only one sample (Table 5). This, and 
the typically low TKN concentrations in the upper water column (where there is ample light for 
photosynthesis) suggests that nitrogen could limit the growth of some algae.  
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Table 5. Nutrient concentration results from laboratory analysis of water samples collected from Onota 

Lake in 2021. Samples were collected from two sites (D-2 and D-6), and from two depths at each site: 

shallow (about 1 ft deep) and deep (about 1.5 ft above the lake bottom). Reporting limits are shown in 

brackets below each analyte name. ppb denotes parts per billion; < denotes less than specified value. 

Note that slightly higher concentrations of dissolved than total phosphorus can occur because the 

analyses are conducted on different portions of the sample.  

Site 

Sample 
collection 
date and 

time 

Relative 
depth 

Total Kjeldahl 
Nitrogen (ppb) 

[200] 

Total 
Phosphorus 

(ppb) 
[10.6] 

Nitrate, 
as 

Nitrogen 
(ppb) 
[50.0] 

Dissolved 
Phosphorus, 

Total as P 
(ppb) 
[10.6] 

D-2 
(northern 

basin) 
 

5/24 
 

Shallow 241 17.0 <50.0   <10.6 
Deep  558    30.8 <50.0   <10.6 

7/22 
 

Shallow    <200     13.8 <50.0    <10.6 
Deep     1,330     58.4 <50.0   <10.6 

9/20 
 

Shallow  300    10.6 <50.0   <10.6 
Deep   928    37.2 <50.0 <10.6 

D-6 
(main 
basin) 

 

5/24 
 

Shallow  <200    12.8 <50.0 <10.6 

Deep  1,190    140 <50.0 <10.6 

7/22 
 

Shallow 210      23.4 <50.0  12.8 

Deep  394    <10.6*   75.1  <10.6  

9/20 
 

Shallow 281 10.6 <50.0 12.8 

Deep  1,260    115 <50.0 12.8 

* This nondetect is likely a lab error that was not noted in time to request re-testing. 

 

2. Cyanobacteria monitoring 

Cyanobacteria, often called ‘blue-green algae’, are capable of producing toxins under certain 

conditions. Although cyanobacteria are normal components of lake ecology, their monitoring 

can help assess the potential for a ‘Harmful Algal Bloom’, which would necessitate beach 

closing and contact-related warnings to avoid potential exposure to toxins. Massachusetts 

requires posting a public advisory against water contact when cyanobacterial cell density 

exceeds 70,000 cells/mL of lake water (https://www.mass.gov/info-details/guidelines-for-

cyanobacteria-in-freshwater-recreational-water-bodies accessed March 1, 2021).  

Onota Lake was monitored for cyanobacteria in the shallower northern basin from early June 

through early September 2021 (total of 5 sampling visits). This work was done by Shannon 

Poulin under contract to the City of Pittsfield, and with logistical support from LOPA volunteers. 

Samples were collected near the surface from a dock on the southwestern side of Thomas 

Island, and from a deeper zone at routine monitoring site D-2. Cyanobacteria monitoring of 

Onota Lake was coordinated with monitoring of other area lakes as part of a  LAPA-West (Lake 

and Pond Association of Western MA) program.  
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Lake Onota cyanobacteria monitoring in 2021 included (1) in-situ measurement of phycocyanin, 

a pigment that indicates overall cyanobacteria biomass, by use of a flurometer, and (2) 

identification of cyanobacteria in water samples to the taxonomic level of genus. Protocols 

called for cell counts of each genera present only if phycocyanin exceeded 0.1 parts per billion. 

Results are briefly summarized here; more details can be found in Appendix I.  

Four cyanobacteria genera were present in samples collected during 2021. Phycocyanin 

concentrations were very low (at the detection limit of 0.1 ppb) in all collections and did not 

warrant actual cell counts. These results indicate no issues in 2021, as in the past several years 

of monitoring. However, the presence of potentially toxic cyanobacteria genera, and the 

temporal variation observed both within and between years highlight the importance of 

continued monitoring, both for cyanobacteria and for the environmental conditions that can 

promote harmful algal blooms. 

3. Fish assemblage surveys 

Two fish surveys were conducted in Onota Lake in 2021: (1) a boat electrofishing survey of 9 

locations conducted in June, and (2) a beach seining survey of 5 locations conducted in 

September. Both methods focus on nearshore and shallow habitats, and each survey can 

provide a ‘snapshot’ of general characteristics of the fish community, including species 

presence, relative abundances, and sizes in the sampled areas at that time. (Data sufficient for 

estimation of population density, biomass, and size structure require more intensive sampling.) 

A seining survey of the near-shore fish assemblage was conducted in September 2021 by Bob 

Schmidt, Ph.D. and Don McClelland, Ph.D. of Berkshire Environmental Research Center at Bard 

College of Simon’s Rock (Great Barrington, MA) with assistance from LOPA volunteers. Seining 

was conducted at the same five stations that had been visited in previous years (starting in 

2005), using the same gear and methods. A summary of results is provided here; complete 

details can be found in Appendix II. 

Eleven fish species were collected across all sites; none were protected species. Results indicate 

that the near shore zone of Onota Lake has a typical warmwater and coolwater fish assemblage 

consisting mainly of species in the sunfish, perch, and minnow families (Centrarchidae, 

Percidae, and Cyprinidae, respectively). Bluegill (Lepomis macrochirus) was the numerically 

dominant species, followed by Smallmouth bass (Micropterus dolomieu) and Redbreast sunfish 

(Lepomis auritis). Pumpkinseed (L. gibbosus), Yellow perch (Perca flavescens), and Largemouth 

bass (M. salmoides) were next in numbers captured. The other species, collected in relatively 

small numbers, were Common carp (Cyprinus carpio), Rock bass (Ambloplites rupestris), Black 

crappie (Pomoxis nigromaculatus), and Banded killifish (Fundulus diaphanus). 

The collected fishes differed with regard to their distribution across sites, with some widely 

distributed and others collected from one or a few sites. Redbreast sunfish were the most 

widespread species, followed by Smallmouth bass; these were collected from 5 and 4 sites, 
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respectively.  Pumpkinseed and Bluegill  were intermediate in distribution (each collected from 

3 sites), followed by Yellow perch, Largemouth bass, and Black crappie (each collected from 2 

sites).  The remaining species were the most narrowly distributed, having each been collected 

from a single site. Full details on numbers per species collected from each site can be found in 

Appendix II. 

An electrofishing survey of the near-shore fish assemblage was conducted in June 2021 by 

personnel from Massachusetts Division of Fisheries and Wildlife (MADFW), and the resulting 

data were provided to LOPA (Jason Stolarski, Ph.D., MADFW, personal communication) to be 

summarized here. These surveys are conducted periodically on Massachusetts lakes and ponds 

to provide a ‘snapshot’ of the fish assemblage characteristics when and where the sampling 

was done. Two electrofishing boats were used in the 2021 survey to conduct single passes 

along selected portions of the shoreline and areas of shallow depth. (The electrical field extends 

to only 6-8 feet, so boat electrofishing is not effective in deeper waters.) Each boat surveyed 

four or five separate zones, providing a total of 9 zones that were sampled. All fish collected 

were identified to species and measured (total length, which is from the tip of the snout to the 

end of the caudal fin [the ‘tail’]}. Weights were obtained on most specimens. After this ‘field 

processing’, the fish were held in a live well where they were allowed to recover and were then 

returned to the water. 

Boat electrofishing is used to survey shallow areas near shore and (or) with sufficient ‘structure’ 

(e.g., plants, rootwads, boulders) to ‘hold’ the fish (as mentioned previously, it is not effective 

in deeper waters). Just as with the beach seining survey, many factors that vary over time and 

space in a given lake will influence the outcome of a boat electrofishing survey and must be 

considered when interpreting results. In particular, notes from the 2021 survey indicated that 

the effectiveness of electrofishing was influenced by the following factors: (1) very little cover 

to ‘hold’ the fish in some sample zones, (2) excessively high plant density in other zones 

(precluding the ability to see and capture stunned fish), and (3) lower-than-normal conductivity 

(likely from high rainfall), which can reduce the ability of the electrical current to travel through 

the water to the fish.  

Thirteen fish species in five families were collected across all 9 sampling zones (Table 6). As was 

the case with the beach seining collections, the sunfish family was the most diverse, consisting 

of seven of the 13 species collected overall. Yellow perch was the most abundant species in the 

collection (84 individuals), and Black crappie and Yellow bullhead were the least common (1 

individual each). The most widely distributed species were Yellow perch, Common carp, and 

Bluegill, which were each collected in eight of the nine sampling locations (Table 6). As was  

seen from the beach seining results, the electrofishing survey indicates that the nearshore and 

shallow habitats of Onota Lake support a diverse fish fauna that is characteristic of warm- and 

cool-water lakes in the region. 
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Table 6. Summarized fish species and size data from a Massachusetts Division of Fisheries and Wildlife  
electrofishing survey of Onota Lake on June 9, 2021. Electrofishing was conducted by boat along the 
shoreline of 9 selected portions of Onota Lake. Abbreviations are as follows: max, maximum; min, 
minimum, mm, millimeters. Total length is measured from the tip of the snout to the end of the caudal 
fin (or ‘tail’).  

Family Common name Scientific name 
Number 
collected 

Total length 
(mm) 

median 
(min – max) 

Number 
of 

locations 
(total = 9) 

Centrarchidae 
(sunfish 
family) 

Black crappie Pomoxis nigromaculatus 1 
241 

(241 – 241) 
1 

Bluegill Lepomis macrochirus 36 
113 

(46 – 195) 
8 

Largemouth bass Micropterus salmoides 11 
146 

(74 – 417) 
4 

Pumpkinseed Lepomis gibbosus 28 
143 

(65 – 191) 
6 

Redbreast 
sunfish 

Lepomis auritus 10 
147 

(55 – 172) 
4 

Rock bass Ambloplites rupestris 49 
132 

(57 – 207) 
6 

Smallmouth bass Micropterus dolomieu 19 
194 

(80 – 252) 
7 

Cyprinidae 
(carp and 
goldfish 
family) 

Common carp Cyprinus carpio 37 
504 

(451 – 715) 
8 

Ictaluridae 
(catfish family) 

Brown bullhead Ameiurus nebulosus 8 
269 

(212 – 308) 
5 

Yellow bullhead Ameiurus natalis 1 
110 

(110 – 110) 
1 

Leuciscidae 
(minnow 
family) 

Bluntnose 
minnow 

Pimephales notatus 18 
66 

(52 – 85) 
5 

Moronidae 
(temperate 
bass family) 

White perch Morone americana 8 
237 

(205 – 263) 
6 

Percidae   
(perch family) 

Yellow perch Perca flavescens 84 
146 

(98 – 297) 
8 
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4. Asian clam screening 

The invasive Asian clam (Corbicula fluminea) was discovered in Onota Lake during the volunteer 

survey of aquatic plants on July 28, 2021. After taxonomic verification by experts, LOPA 

volunteers conducted several informal searches for Asian clams. Both spent shells and live 

specimens were collected. In one case, specimens were collected by an area child and provided 

to a LOPA volunteer 

Results of the screening searches confirmed the presence of live Asian clams in various 

locations within Onota Lake. Numerous live Asian clam specimens were collected during the 

informal screening searches and their identification was confirmed by an expert taxonomist. 

Many of the specimens were collected in the vicinity of the sandbar extending far out from 

Burbank Park, although they were also found elsewhere in the lake. These findings showed that 

the specimens collected during the aquatic plant survey were not isolated occurrences. Rather, 

a reproducing Asian clam population has been established in Onota Lake. After discussion with 

area experts on Asian clam, it was determined that a follow-up professional survey was 

warranted; this survey was then planned for June 2022.  

In addition to suitable sediment characteristics (generally sand and gravel rather than silt and 

muck), the Asian clam requires at least 2 mg/L dissolved oxygen throughout the year at the lake 

bottom (David Wong, Ph.D., MA Department of Environmental Protection; personal 

communication). The Asian clam also will not survive freezing in shallow water during the 

winter. The planned follow-up survey will be designed to also collect data on substrate 

characteristics, depth, and dissolved oxygen to more clearly establish the type of habitat 

occupied by Asian clam in Onota Lake. 

 

5. Macrophyte surveys 

Multiple surveys of Onota Lake’s plant life (aquatic macrophytes) were conducted during the 
summer of 2021. These surveys were conducted to document macrophyte species composition, 
relative abundance, distribution, and overall density and biomass. In particular, most of the 
monitoring was conducted to assess the efficacy of methods that have been used to treat the 
problem of extensive growth by invasive non-native plants. These invasives have been shown to 
negatively influence many aspects of lakes, including (but not limited to): reducing native 
biodiversity (both plant and animal), causing harm to recreational uses such as swimming and 
boating, and negatively affecting the lake’s aesthetic value.  

 
Invasive Species 

In past years, the City of Pittsfield relied on a combination of lake drawdowns and contact 

herbicide treatments to control three invasive non-native plant species: Curly Leaf Pondweed 

(Potamogeton crispus), Eurasian Watermilfoil (Myriophyllum spicatum) and European Naiad 
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(Najas minor).  Drawdowns were effective at controlling curly leaf and milfoil in the littoral zone 

near the shoreline. On the herbicide front, an early season treatment with diquat targeted curly 

leaf and milfoil, and a midsummer treatment target milfoil and naiad.  In recent years, however, 

the shallower drawdowns, in compliance with the conditions of a new permit in 2020, are much 

less useful for controlling nuisance aquatic vegetation.  Furthermore, the diquat treatments 

would knock back nuisance plants during the season but failed to control the proliferation of 

milfoil and naiad from year to year, while at the same time severely damaging the native plant 

population. 

Thus, 2021 was a watershed year for aquatic plant management at Onota Lake.  Following 

LOPA’s advice, the City changed its herbicide strategy away from using contact herbicides, 

which fail to kill the roots of plants, to using systemic herbicides that do kill the roots. 

Specifically, on June 14, Solitude Lake Management treated 260 acres of the lake with 

ProcellaCor (florpyrauxin), a new systemic herbicide that targets milfoil with minimal collateral 

damage to most other plant species.  Follow-up surveys by Solitude (Appendix III) showed that 

milfoil virtually was eliminated, and native plant species were making a strong comeback.  

Future surveillance, diver handpulling, and spot ProcellaCor treatments to control any re-

emergence of milfoil are critical components of the new strategy. 

Late summer surveys found healthy beds not only of European Naiad (also called ‘Spiny Naiad’), 

but also Slender Naiad (Najas flexilis), a native species that was scarce to absent in past years.  

Experience has shown that the invasive non-native European naiad has the ability to crowd out 

the native species.  Diquat potentially is an effective herbicide to control nuisance European 

naiad, by damaging the annual plant before it spreads its seed, but it may be difficult to 

selectively target Eurasian Naiad and spare Slender Naiad.  Furthermore, the City’s permit limits 

the use of diquat in the north basin, where the non-native version is most prevalent, because of 

concerns about Ogden’s pondweed (Potamogeton ogdenii), an endangered plant species that 

has been found in a small pond adjacent to the lake (west of the Thomas Island causeway). A 

botanical survey was  conducted on July 15 by Padgett Environmental Services (Middleboro, 

MA), under contract to the City of Pittsfield to specifically search for Ogden’s pondweed in the 

pond and in adjacent portions of Onota Lake (both west and east of the Thomas Island Road 

causeway). After a thorough search, Dr. Padgett reported that the endangered plant was found 

only in the pond; it was not found growing in the lake itself adjacent to the pond. Based on the 

results of this survey, Dr. Padgett recommended careful management of invasive plants in the 

north basin of the lake to limit their potential to out-compete the endangered Ogden’s 

pondweed (Appendix IV). Despite this recommendation, and the absence of Ogden’s Pondweed 

in the lake itself, the MA Natural Heritage Department authorizes only the very limited use of 

herbicides in select portions of the north basin of the lake to control invasive macrophytes. 

Curly Leaf Pondweed has not been much of a nuisance because it is one of the first rooted 

plants to emerge in the spring and dies back by midsummer.  There is concern, however, that 

the very effective control of milfoil could create an opportunity for curlyleaf to spread at the 
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expense of native plants.  For this reason, Solitude recommends an early May survey to 

determine the abundance and prevalence of curlyleaf, and possibly diquat treatments to 

control it. 

Handpulling by LOPA volunteers continues to be effective at controlling invasive Water 

Chestnut (Trapa natans).  Dave Wilson pulled just 57 plants in early July, and a team led by 

Diane Pero in August did not find any of the plants in the main body of the lake or north of the 

causeway. 

Stands of invasive Common Reed (Phragmites australis) are proliferating around the lake.  

Solitude’s fall survey found 13 locations, including at Thomas Island, and the western and 

southern shores of the lake.  The largest stand is in the southwest cove, where it has been 

expanding over  more than twenty years. LOPA is advocating a limited project focused on an 

isolated stand to demonstrate the effectiveness of herbicide treatments to control phragmites. 

Volunteer aquatic vegetation assessment 

LOPA volunteers conducted an aquatic plant survey on July 28 under the tutelage of Robert 

Hartzel of Comprehensive Environmental Inc. (CEI).  Mr. Hartzel spent the day providing 

instruction and assistance.  This rake-toss survey used the same sampling stations as in 2018 

and 2020 CEI aquatic vegetation assessments conducted by Mr. Hartzel.   

The results of the volunteer survey regarding the diversity and abundance of aquatic vegetation 

are provided in Tables 6 - 8, including a comparison with the 2020 CEI survey results (in Table 

7). The volunteer survey confirmed that Eurasian Watermilfoil is under control, and that native 

plants are making a comeback.   

Particular noteworthy is the greater prevalence and dominance of the native and nonnative 

naiads.  This harkens back to 2018, when a deep drawdown that greatly reduced the abundance 

of Eurasian Watermilfoil was followed by dominance of European Naiad throughout the lake.  

An important difference in 2021 is the greater abundance and distribution of the native Slender 

Naiad in the lake following the treatment of Eurasian watermilfoil with the systemic 

ProcellaCor. 
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Table 7. Comparison of results of the 2021 volunteer monitoring survey of aquatic vegetation in Onota 
Lake and the survey conducted at the same stations by R. Hartzel (Comprehensive Environmental, Inc.) 
in 2020.  Native species are listed in black font; non-native species are listed in red font. Also listed is the 
number of stations at which each species was observed, the percent of all stations at which each species 
occurred, the number of stations at which the species was dominant, and the percentage of all stations 
at which each species was dominant. Note that dominance was not assessed when overall density and 
biomass were ‘very sparse’ (category ‘-1’). The total number of species, total number of native species, 
and total number of non-native species are also provided for comparison between the surveys of 2021 
and the previous year.  

Scientific name Common name(s) 

Total number & % of 
stations 

at which species is present 

Total number & % of 
stations 

at which species is 
dominant 

July 2021 
(n=50)* 

July 2020 
(n=56) 

July 2021 
(n=50) 

July 2020 
(n=56) 

Ceratophyllum 
demersum 

Common hornwort; 
Coontail 

3 (6.0%) 3 (5.4%) 3 (6.0%) 2 (3.6%) 

Chara vulgaris** Musk grass 22 (44%) 25 (45%) 9 (18%) 13 (23%) 

Elodea nuttallii Free-flowered waterweed 22 (44%) 16 (29%) 3 (6.0%) 2 (3.6%) 

Myriophyllum 
spicatum 

Eurasian water-milfoil 0 43 (77%) 0 13 (23%) 

Najas flexilis 
Northern waternymph, 
slender naiad 

36 (72%) 23 (41%) 11 (22%) 0 

Najas minor 
Brittle waternymph, 
European naiad 

18 (36%) 18 (32%) 6 (12%) 3 (5.4%) 

Nitella sp.** Stonewort 1 (2.0%) 0 0 0 

Nuphar variegata Yellow pond lily 2 (4.0%) 5 (8.9%) 1 (2.0%) 3 (5.4%) 

Potamogeton 
amplifolius 

Big-leaved pondweed 1 (2.0%) 2 (3.6%) 0 1 (1.8%) 

Potamogeton crispus Curly pondweed 2 (4.0%) 3 (5.4%) 0 0 

Potamogeton foliosus 
(?)*** 

Leafy pondweed 1 (2.0%) 0 0 0 

Potamogeton 
illinoensis 

Illinois pondweed 3 (6%) 0 1 (2.0%) 0 

Potamogeton pusillus Small pondweed 10 (20%) 10 (18%) 1 (2.0%) 2 (3.6%) 

Potamogeton 
robbinsii 

Robbin’s pondweed 9 (18%) 6 (11%) 1 (2.0%) 1 (1.8%) 

Saggitaria sp. Arrowhead 1 (2.0%) 0 0 0 

Valisneria americana 
American eel-grass, 
tapegrass 

11 (22%) 9 (16%) 2 (4.0%) 0 

                             Total number of species*** 14 12 9 9 

                             Total number of native species*** 12 9 8 7 

                             Total number of non-native species 2 3 1 2 

  *    Does not include stations too deep to sample effectively. 

 **  Chara vulgaris and Nitella sp. are algae which appear like rooted seed plants.  

*** The field identification of Potamogeton foliosus has not been confirmed. 
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Table 8A. Detailed results of volunteer monitoring survey of aquatic vegetation at Onota Lake stations 2-16 on July 28, 2021. Non-native species 
are in red font. X denotes present (red denotes non-native). Green or orange shading (for native or non-native, respectively) denotes dominant 
species at that station, in terms of estimated biomass. Stations with grey shading throughout were deemed too deep for effective sampling. 
Density and biomass rating codes are defined in Table 9. Dominance was not indicated where density and biomass were noted as ‘very sparse’. 
Data for other stations are in Tables 8B and 8C. 

Scientific name 

Common name Station 

2 2A 5 5A 6 6A 7 7A 9 9A 10 11 12 12A 14 14A 14B 15 16 

Depth (ft) measured on 7/27/21 before storm 

6 21 8 27 7 30 7 12 7 16 6 4 3 6 5 7 15 4 6 

                     

                     

Ceratophyllum demersum Coontail        X            

Chara vulgaris* Musk grass       x     x  x x x    

Elodea nuttallii Free-flowered waterweed       x     x x x  x    

Najas flexilis Northern waternymph   x  x  x X   X       x x 

Najas minor European waternymph     x              x 

Nitella sp.* Stonewort                    

Nuphar variegate Yellow pond lilly                    

Potamogeton amplifolius Big-leaved pondweed       x             

Potamogeton crispus Curly pondweed             x       

Potamogeton foliosus (?)** Leafy pondweed                    

Potamogeton illinoensis Illinois pondweed     x    x           

Potamogeton pusillus Small pondweed         x  X      x   

Potamogeton robbinsii Robbin’s pondweed        X            

Saggitaria sp. Arrowhead                    

Valisneria americana American eel-grass       x  x    x     X X 

Density rating  0  1  -1  1 2 -1  -1 1 -1 2 2 1 -1 1 1 

Biomass rating  0  1  -1  1 2 -1  -1 1 -1 2 2 2 -1 1 1 

Rake toss rating  0  0  -1  -1 2 0  1 1 -1 <3 2 <2 <-1 -1 <2 

Total species  0  1  3  5 3 3  1 2 3 2 1 2 1 2 3 

Native species  0  1  2  5 3 3  1 2 2 2 1 2 1 2 2 

  * Chara vulgaris and Nitella sp. are algae which appear like rooted seed plants 
** The field identification of Potamogeton foliosus has not been confirmed. 
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Table 8B. Detailed results of volunteer monitoring survey of aquatic vegetation at Onota Lake stations 16A – 23A on July 28, 2021. Non-native 
species are in red font. X denotes present (red denotes non-native). Green or orange shading (for native or non-native, respectively) denotes 
dominant species at that station, in terms of estimated biomass. Stations with grey shading throughout were deemed too deep for effective 
sampling. Density and biomass rating codes are defined in Table 9. Dominance was not indicated where density and biomass were noted as ‘very 
sparse’. Data for other stations are in Tables 8A and 8C. 

Scientific name Common name 

Station 

16A 17 17A 18 18A 19 19A 19B 20 20A 20B 20C 21 21A 21B 22 22A 23 23A 

Depth (ft) measured on 7/27/21 before storm 

25 8 26 4 12 7 10 10 5 9 9 5 4 7 5 5 10 3 5 

Ceratophyllum demersum Coontail          X          

Chara vulgaris* Musk grass    X X X   X   X  X X X X  X 

Elodea nuttallii 
Free-flowered 
waterweed 

     x X  X X   X X    X X 

Najas flexilis Northern waternymph    X x X X X X X X X X X X X X X  

Najas minor 
European 
waternymph 

X    X X      X     X   

Nitella sp.* Stonewort                    

Nuphar variegata Yellow pond lily                  X  

Potamogeton amplifolius Big-leaved pondweed                    

Potamogeton crispus Curly pondweed      X X             

Potamogeton foliosus (?)** Leafy pondweed  X                  

Potamogeton illinoensis Illinois pondweed           X         

Potamogeton pusillus Small pondweed     X  X     X  X      

Potamogeton robbinsii Robbin’s pondweed     X   X  X X      X   

Saggitaria sp. Arrowhead         X           

Valisneria americana American eel-grass          X          

 

Density rating  -1  -1 1 2 2 2 2 2 2 1 1 1 1 2 -1 1 3 

Biomass rating  -1  -1 1 2 2 1 2 2 2 1 1 1 1 2 -1 1 2 

Rake toss rating  -1  <-1 1 --- <2 <3 2 2 2 1 1 1 <1 2 -1 -1 <4 

Total species 1 1  2 5 5 4 2 4 5 3 4 2 4 2 2 4 3 2 

Native species 0 1  2 4 3 3 2 4 5 3 3 2 4 2 2 3 3 2 

* Chara vulgaris and Nitella sp. are algae which appear like rooted seed plants. 
** The field identification of Potamogeton foliosus has not been confirmed. 
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Table 8C. Detailed results of volunteer monitoring survey of aquatic vegetation at Onota Lake stations 24 – 40A on July 28, 2021. Non-native 
species are in red font. X denotes present (red denotes non-native). Green or orange shading (for native or non-native, respectively) denotes 
dominant species at that station, in terms of estimated biomass. Stations with grey shading throughout were deemed too deep for effective 
sampling. Density and biomass rating codes are defined in Table 9. Dominance was not indicated where density and biomass were noted as ‘very 
sparse’. Data for other stations are in Tables 8A and 8B. 

Scientific name Common name 

Station 

24 25 26 26A 27 28 29 30 32 33 34 35 36 37 38 39 40 40A 

Depth (ft) measured on 7/27/21 before storm 

3 3 3 5 4 2 5 6 3 5 5 3 2 3 4 5 5 9 

Ceratophyllum demersum Coontail   X                

Chara vulgaris* Musk grass        X X X    X X X X  

Elodea nuttallii Free-flowered waterweed   X X X    X  X X X  X  X  

Najas flexilis Northern waternymph X X X  X X X X  X X X  X X X X X 

Najas minor European waternymph   X X X X   X X X X X X X  X  

Nitella sp.* Stonewort            X X      

Nuphar variegata Yellow pond lilly X                  

Potamogeton amplifolius Big-leaved pondweed                   

Potamogeton crispus Curly pondweed                   

Potamogeton foliosus (?)** Leafy pondweed                   

Potamogeton illinoensis Illinois pondweed                   

Potamogeton pusillus Small pondweed    X      X     X   X 

Potamogeton robbinsii Robbin’s pondweed              X   X X 

Saggitaria sp. Arrowhead                   

Valisneria americana American eel-grass  X       X   X X  X    

 

Density rating 3 1 1 1 2 4 -1 3 1 1 2 1 3 1 1 1 -1 1 

Biomass rating 3 1 1 1 2 3 -1 2 1 1 2 1 2 1 1 1 -1 1 

Rake toss rating <-1 <1 <2 1 <3 <3 -1 <4 -1 -1 2 1 2 --- 1 <2 <-1 -1 

Total species 2 2 4 3 3 2 1 2 4 4 3 5 4 4 6 2 5 3 

Native species 2 2 3 2 2 1 1 2 3 3 2 4 3 3 5 2 4 3 

 * Chara vulgaris and Nitella sp. are algae which appear like rooted seed plants. 
** The field identification of Potamogeton foliosus has not been confirmed 
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Table 9. Definitions of density, biomass, and rake toss codes used in the July 2021 volunteer monitoring 
survey of Onota Lake’s aquatic vegetation. When multiple rake tosses resulted in different codes, the 
most common code was used (i.e, when 3 or more tosses were made). When two tosses were made, the 
higher of the two was noted, preceded by the ‘less than’ symbol (i.e., ‘<’). Note that ‘-1’ was used in 
cases where plant density, biomass, and (or) rake toss results were indicated as ‘0’, but the presence of 
plants was noted. This category was also used when density, biomass, and (or) rake toss results 
indicated ‘very sparse’. A summary of findings can be found in Table 6; detailed data can be found in 
Tables 8A-C. 

Code Density Biomass Rake toss 

0 Absent Absent Absent; no plants on rake 

-1 
Plants present but very 
sparse, areal coverage 
< 5% 

Very low, very sparse growth, 
primarily at bottom 

Very sparse; a few strands on 
rake 

1 
Sparse; areal coverage 
5-25% 

Low; scattered growth, primarily 
at bottom 

Sparse; More than above but 
< 25% full 

2 
Moderate; areal 
coverage 26-50% 

Intermediate; scattered to 
moderate growth primarily in the 
lower half of the water column 

Moderate; between 25% and 
50% full 

3 
Dense; areal coverage 
51-75% 

High; substantial growth through 
most of the water column 

Dense; more than 50% full to 
nearly full 

4 
Very dense; areal 
coverage 76-100% 

Very high; abundant growth 
through the water column to the 
surface 

Very dense; full to 
overflowiing 
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LAPA - West 
Lakes and Ponds Association of Western Massachusetts 

lapawestma@gmail.com 

 Lake Onota Cyanobacteria Report 2021 

Lake Onota was sampled from June to September approximately every two weeks for 
the summer of 2021 for cyanobacteria. For each sampling time, two samples were taken: one 
at Bob Race’s dock, off Shore Road on Thomas Island, and one from site D2, the deepest area of 
the Lake’s northern basin. The depth from which the D2 sample was collected was determined 
from temperature and depth profiles collected prior to sample collection and ranged from 10 to 
20 feet below surface. As part of the program’s established protocols, cell counts were not 
conducted on the lake as the phycocyanin (blue-green pigment specific to cyanobacteria) levels 
were consistently at 0.1 parts per billion. These low phycocyanin levels indicated a very small 
amount of cyanobacteria present in each of the samples taken throughout the whole summer. 
Microcystis was the most common genus of cyanobacteria found on the lake both at the 
surface and at D2. The D2 sample though had other genera present as well as Microcystis 
during the summer; these were: Limnoraphis, Dolichospermum, and Aphanizomenon (Figure 1 
and Figure 2). 

Figure 1. Cyanobacteria genera present throughout the summer at Bob’s dock (off Shore Road 
on Thomas Island). Graph based on observation of the genera seen from surface samples under 
the microscope. A zero means that the genus was not present in the sample while a four means 
it was the most common in the sample. Taxa abbreviations: Doli=Dolichospermum, 
Woro=Woronichinia, Limn=Limnoraphis, Micro=Microcystis, Apha=Aphanizomenon. 
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LAPA - West

Figure 2. Cyanobacteria genera present at D2 (deepest part in the Northern basin) throughout 
the summer taken at the depths ranging from 10 to 20 feet. Graph based on observation of the 
genera seen from surface samples under the microscope. A zero means that the genus was not 
present in the sample while a four means it was the most common in the sample. Limnoraphis 
and Aphanizomenon were the next common genera present and were given a two designation 
on the scale. Dolichospermum was the least present, so it was designated a one on the scale. 
Taxa abbreviations: Doli=Dolichospermum, Woro=Woronichinia, Limn=Limnoraphis, 
Micro=Microcystis, Apha=Aphanizomenon. 

The major takeaway from this summer sampling is that the phycocyanin levels continue 
to be low and the cyanobacteria presence continues to be low. Lake Onota has been consistent 
over the past three seasons since the start of the cyanobacteria monitoring program with not 
having any cyanobacteria issues. However, from summer to summer, the conditions can change 
to be optimal for Lake Onota, and the results could be different. It is important to keep 
generating data from year to year on the same lake, therefore providing a basis for comparison. 

Compared to previous summers (2019 and 2020), the phycocyanin levels and genus’s 
present are consistent with the exception of this year Aphanizomenon being present at one 
sampling event. Microcystis is the dominant genus for 2019, 2020, and 2021. For previous years 
data, the information can be found on LOPAs website in the annual monitoring reports. 
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2021 Aquatic Management Program

Onota Lake
Pittsfield, MA

Prepared by: SŌLitude Lake Management
590 Lake Street
Shrewsbury, MA 01545
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70 Allen Street Diane Pero, Director
Pittsfield, MA 01201 michaelhriordan@icloud.com
jmcgrath@cityofpittsfield.org dpero@nycap.rr.com

Submitted on: November 16, 2020

Introduction
Monitoring and management of Eurasian watermilfoil (Myriophyllum spicatum) was again the
focus of this year’s program at Onota Lake. After much planning and considerable effort by the
project partners, funding and approval to utilize ProcellaCOR (florpyrauxifen benzyl) was
obtained this year. Compared to diquat herbicide, which has been used previously to control
milfoil at Onota Lake, ProcellaCOR offers systemic, multiple year control while protecting
beneficial native species.

Unlike past management with diquat which often required a second follow-up treatment in the
same season, only one treatment with ProcellaCOR was needed to achieve control of the milfoil
in Onota Lake. Three vegetation surveys were also conducted as part of this year’s program
including one pre-treatment survey (May) and two post-treatment surveys (July & September).
While the vegetation surveys focused primarily on mapping target species, additional data was
also collected on non-target, native plants to evaluate their extent throughout the season.

In accordance with the existing contract between SŌLitude Lake Management and the City of
Pittsfield for Onota Lake, the following document serves to provide this year’s treatment and
survey results as well as management recommendations for next season.

All work performed at Onota Lake this season was conducted in accordance with the current
Order of Conditions (OOC) issued by the Pittsfield Conservation Commission (DEP #263-1012)
and the MA DEP – Office of Watershed Management issued License to Apply Chemicals
(#WM04-0000546).

A chronology of this year’s management and brief description of events is as follows:
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2021 Program Chronology

● Received MA DEP License to Apply Chemicals 06/04/21
● Early season pre-treatment survey conducted 05/26/21
● Initial herbicide treatment performed 06/14/21
● Initial post-treatment survey conducted 07/15/21
● Late Season post-treatment survey conducted 09/17/21

Early Season Pre-Treatment Survey
Members of the Lake Onota Preservation Association (LOPA) and SŌLitude staff, along with Jon
Gosselin from SePRO Corporation, conducted the initial pre-treatment survey together on May
26th to assess the extent and growth stage of Eurasian milfoil within the lake. While the
ProcellaCOR treatment areas were designed to capture the maximum extent of milfoil growth
based on a thorough survey performed in July 2020, the joint survey was done to confirm the
proposed areas and decide on the optimal timing of treatment based on the growth stage of
the plants.

Eurasian milfoil growth was observed throughout the littoral zone of the lake, at varying densities
and primarily in areas where growth has historically been observed and/or treated. The
observed growth corresponded well with the July 2020 maximum extent mapping, although a
few of the areas were adjusted slightly, particularly in the area of the sand bar. A map showing
the July 2020 survey points, the confirmatory points collected during the survey and the finalized
treatment areas are attached (Figure 1).

As a result of the regulatory discussion with NHESP, treatment exclusion zones were established at
two locations in the north basin. These exclusion zones were designated to protect rare and
threatened species and are displayed on Figure 1. Treatment areas were adjusted as needed
to exclude these zones.

Curly leaf pondweed was also prominent in many of the same areas, especially in the northern
treatment areas along with the milfoil, but since ProcellaCOR does not control curlyleaf
pondweed, it was not considered a target species for this year’s program. Sparse to moderate
native plant growth was observed throughout the littoral zone and consisted of largeleaf
pondweed (Potamogeton amplifolius), thinleaf pondweed (Potamogeton pusilus), native naiad
(Najas sp.) and stonewort (Nitella sp.)

Initial Herbicide Treatment
On June 14th, a total of 260 acres were treated with ProcellaCOR herbicide, using a target
application rate of 2-3 prescription dose units (PDU) per acre-foot depending on the treatment
area size and configuration. Treatment was conducted using an airboat equipped with an
onboard mixing tank in which the liquid herbicide was diluted with lake water and then applied
subsurface using a calibrated pump system. An on-board GPS was used to provide real-time
tracking of the treatment boat to ensure even application within the treatment areas. A map of
the boat tracks recorded during treatment was sent to the City and the LOPA following
completion of the treatment; a copy is attached (Figure 2).

Overall, treatment proceeded smoothly and was completed in approximately 10 hours.
Weather conditions the day of treatment were good with warm temperatures, and low winds.
At no time during the treatment were fish mortalities or significant non-target impacts to other
aquatic organisms or wildlife either observed or reported.
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Initial Post-Treatment Survey
On July 15th, SŌLitude staff accompanied by members of LOPA and Jon Gosselin from SePRO
conducted a post-treatment inspection of the lake to document the treatment’s impacts.
Excellent control of the milfoil was observed in all areas of the lake. Not a single, viable milfoil
plant was observed and the only evidence of milfoil was an occasional brown, brittle stem
fragment pulled from the bottom from a rake toss.

Curlyleaf pondweed presence was greatly reduced, as expected based on its growth cycle
and the timing of the survey, not due to the herbicide treatment. Spiny naiad (Najas minor) was
the only other non-native species observed during the July survey. The location of these two
non-native species is shown in Figure 3.

Robust native plant growth was observed throughout the lake during the July survey. All parties
on the survey agreed that the growth was desirably more substantial than seen in recent years,
especially following past treatments with diquat, indicating that the ProcellaCOR was much
more selective. In addition to same plants documented in the pre-treatment survey, we
observed Robbins pondweed (Potamogeton robbinsii), snailseed pondweed (Potamogeton
bicupulatus), tapegrass (Vallisneria americana), muskgrass (Chara sp.), waterweed (Elodea sp.)
and Richardson’s pondweed (Potamogeton richardsonii). Figure 4 shows the locations of these
native species as observed during the July survey.

Final Post-Treatment Survey
On September 17th, SŌLitude staff, accompanied by LOPA representatives, conducted a final
post-treatment survey to look for milfoil re-growth and document the presence of other
non-native and native species. Similar to the July survey, no milfoil plants were observed
anywhere in the lake. As expected, no curlyleaf was observed either, but there was a notable
increase in the presence of spiny naiad. For native species, all the same species were observed
with the addition of ribbon leaf pondweed (Potamogeton epihydrus) and flatstem pondweed
(Potamogeton zosteriformis). Overall abundance of native species was greater than observed
in July. Figure 5 shows the location of the only remaining non-native species in the lake, spiny
naiad. Figures 6a-e show the locations of the various species

At the time of the final post-treatment survey, at the request of the LOPA, areas of Phragmites
growth along the shoreline of Lake Onota were also recorded (Figure 7). The primary areas of
growth are within the southwest corner of the lake along shore. Phragmites not only grows via
annual seed deposition, but through the outward spreading of their rhizome root structures.
When left unmanaged, Phragmites can very quickly spread within an area to create a dense,
often tall, monoculture that outcompetes native species.

Summary and Recommendations
This year’s ProcellaCOR herbicide treatment worked extremely well to control Eurasian milfoil in
Onota Lake. Based on our experience with this herbicide and the information provided by the
SePRO corporation, we expect to see little if any milfoil re-growth through the 2023 season at a
minimum. Should any small areas of regrowth be observed next season or in future years, we
recommend spot-treating with the ProcellaCOR herbicide as needed.

Curlyleaf pondweed was not affected by the ProcellaCOR herbicide, so management is likely to
be needed in 2022. Since curlyleaf pondweed can be treated earlier in the season, we
recommend conducting the initial pre-treatment survey in late April/early May, followed by
treatment of the curlyleaf pondweed in mid/late May. A midsummer 2022 survey will assess the
prevalence of European naiad and inform treatment decisions. Diquat is the herbicide of
choice for control of curlyleaf pondweed and European naiad.
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Given the success of treating milfoil this year and the increasing prevalence of native species,
we recommend that a more detailed survey of the native plants be conducted either in the mid
or late summer survey event. More detail can be achieved by spending more time on the water
(likely twice as long as usual) and collecting data at more GPS points, thus increasing the
resolution of the mapping.

For Phragmites control, we recommend treating the mapped stands with a foliar treatment using
glyphosate or Imazamox herbicide. Following the initial year of treatment, periodic follow-up
treatments or hand-cutting should be used to address any re-growth.

If other consulting services are desired, please do not hesitate to reach out for additional
recommendations as we can provide those services to the City of Pittsfield and/or the Lake
Onota Preservation Association as well.
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FIGURE 1: ProcellaCOR Treatment Areas (260-acres)
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FIGURE 3 - Onota Lake - Non-Native Plant Locations (7/15/21)
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FIGURE 4: Onota Lake - Native Plant Locations (7/15/21)
888.480.5253
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FIGURE 5 - Onota Lake - Non-Native Plant Locations (9/17/21)
888.480.5253
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FIGURE 6a - Onota Lake - Native Plant Locations (9/17/21)
Largeleaf Pondweed  (Potamogeton amplifolius) 888.480.5253
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FIGURE 6b - Onota Lake - Native Plant Locations (9/17/21)
Tapegrass (Vallisneria americana) 888.480.5253
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FIGURE 6c - Onota Lake - Native Plant Locations (9/17/21)
Waterweed (Elodea sp.) 888.480.5253
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FIGURE 6d - Onota Lake - Native Plant Locations (9/17/21)
Native naiad (Najas spp.) 888.480.5253
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FIGURE 6e - Onota Lake - Native Plant Locations (9/17/21)
Other Species 888.480.5253
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FIGURE 7 - Onota Lake - Phragmites Locations (9/17/21)
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Described herein is a report of a botanical survey for the rare Ogden’s Pondweed 

(Potamogeton ogdenii) within a private pond (n of Thomas Island Road) and adjacent Lake 

Onota, Pittsfield, Massachusetts.  This species is imperiled in Massachusetts and listed as 

“endangered”.  This survey was mandated by MA Natural Heritage & Endangered Species 

Program to help minimize any rare species impacts during proposed lake management activities. 

Methods 

In compliance with MA Natural Heritage survey protocol, all suitable habitats (i.e., open 

waters) of the target species were assessed within a prescribed portion of Priority Habitat 1608 

(Fig. 1, “survey area” hereafter) during the current growing season, at an appropriate period for 

diagnostic material.  An effort was made to inventory all the vascular plants encountered in the 

lake and to describe the plant communities.  The area was surveyed by kayak on 15 July 2021.  

When species were difficult to diagnose in the field, fragments were collected and later 

identified or confirmed under a microscope.  All determinations were made using Crow & 

Hellquist (Aquatic and Wetland Plants of Northeastern North America), Gleason & Cronquist 

(Manual of Vascular Plants of Northeastern United States and Adjacent Canada), and/or Haines 

(Flora Novae-Angliae) as references.  All nomenclature is that adopted by Dow Cullina et al. 

(The Vascular Plants of Massachusetts: A County Checklist).   

Findings 

Lake Onota is a large (617 acre) freshwater lake.  Used for recreational purposes, the shores 

of the pond are moderately developed with homes and surrounded by woodlands.  The 

vegetation of this alkaline water body has been well documented, and its aquatic weeds managed 

for decades. 

The private pond at 46 Thomas Island Road was shallow (0.5-1m) with clear water and 

dominated by floating leaves of Nuphar variegata (Fig. 2).  There was also a dense submersed 

flora throughout but especially around pond margins (Fig. 3).  The most abundant species in this 

pond were N. variegata, Ceratophyllum demersum, and Utricularia vulgaris.  Submersed species 

also included Myriophyllum spicatum, Najas minor Potamogeton foliosus, P. illinoensis, Najas 
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guadalupensis, Elodea nuttallii, and Riccia.  Other floating-leaved species included Lemna 

trisulca and Spirdoela polyrrhiza. 

Most of the survey area in the adjacent sections of Lake Onota was open turbid water but a 

submersed community existed in the shallow areas, intermixed at places with a modest floating-

leaf community.  The more abundant species were N. minor, P. foliosus, P. crispus, P. epihydrus, 

Vallisneria americana.  Very little M. spicatum was observed.  Floating-leaved species identified 

in this area included Nymphaea odorata, a pink-flowered Nymphaea cultivar, and Nuphar 

variegata (Fig. 4).   

Target species:  Consistent with previous records, Potamogeton ogdenii was identified in a 

few locations in the private pond (Fig. 5).  These occurrences were separated from co-occurring 

P. foliosus by nodal glands, convolute fibrous stipules, 2-3 mm wide, 5-veined linear leaves, and

firm fusiform turions (Fig. 6).  All plants observed were sterile, localized, and not abundant.  No 

individuals of P. ogdenii were observed outside of the private pond.  P. foliosus exhibited 

diagnostic keeled fruits (Fig. 6), was abundant, and present throughout the survey area.   

Conservation recommendations: The northern end of Lake Onota is impaired by aggressive 

growth of multiple exotic aquatic plant species.  Competition with these species is an imminent 

threat to Potamogeton ogdenii.  Presumably, the warmer temperatures of the shallowest areas 

only exacerbate the growth of the weeds and algae.  Careful management of the exotic plants 

needs to occur which limits impact on this rare plant. 

Conclusions 

Individuals of Ogden’s Pondweed (Potamogeton ogdenii) were located in the shallow pond 

at 46 Thomas Island Road on 15 July 2021.  No individuals of Ogden’s pondweed were observed 

outside of this pond in the adjacent waters of Lake Onota. 
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Figure 1.  Survey Area for Potamogeton ogdenii (yellow area) in Onota Lake.  July 15 2021. 
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Figure 2.  Private pond north of Thomas Island Road (15 July 2021). Top: facing north; bottom: 

northeast 
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Figure 3.  Submersed plants in private pond (15 July 2021). Top: Ceratophyllum; Bottom: 

Potamogeton foliosus 
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Figure 4.  Floating-leaved plants in Lake Onota (15 July 2021). Top: Nymphaea odorata; 

Bottom: Nuphar variegata 
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Figure 5.  Locations of Potamogeton ogdenii in Lake Onota (15 Jul 2021). 

Lake Onota 

Lake Onota 

N 42⸰ 28’52.7”, W 073⸰ 16’26.9” 

N 42⸰ 28’53.0”, W 073⸰ 16’26.1” 
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Figure 6.  Linear-leaved Potamogeton from private pond north of Thomas Island Road (15 Jul 

2021).  Top: P. ogdenii; Bottom: P. foliosus (inset: fruit). 
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