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Introduction  

Northeast Aquatic Research (NEAR) was retained by the City of Pittsfield to conduct an aquatic plant 

survey of Pontoosuc Lake and provide management recommendations in 2022. 

NEAR completed the aquatic plant survey on June 28th, 2022.  During the survey we collected plant data 

at 234 separate waypoints, as described below, throughout the littoral zone. 

Pontoosuc Lake has a surface area of approximately 511 acres and is located in municipalities of Pittsfield 

and Lanesborough, MA. The deepest depth in the lake is approximately 40 feet.  The lake is essentially 

oval with a central cove to the north with deepest water, a wide cove to the east with very shallow water, 

a central island with a large shallow area, and a small channel to the outlet at the extreme southern end. 

The lake had moderately good water clarity of 5-meter Secchi disk depth at the time of the survey.  

 

2022 Aquatic Plant Survey Methodology and Results 

Survey Methods 

General survey method involves meandering between the shallow near shore and outer deeper water 

where plants cannot grow. This results in several evenly spaced transects that are perpendicular to shore 

circumnavigating the lake.  During the survey, waypoints were made approximately 50-150ft feet apart 

along aquatic plant beds and the exact locations where invasive or state-listed species are found. When 

the plant composition changed rapidly over small distances, GPS waypoints were made closer together to 

adequately document that change. 

 

The survey used GPS to locate a series of waypoints designed to sample the different micro-habitats in 

the littoral zone. At all times during the survey, a high-resolution down-imaging SONAR device provided a 

constant image of the water column beneath the boat (Figure 1).  The image was of high enough 

resolution to differentiate plants from other objects such as rocks and stumps as well to show when 

nothing was present.  The depth sounder showed the presence of plants that were growing near the 

bottom that were not visible from the surface. At each waypoint (points), either a long-handled (16ft) 

rake, or a 14-tine double-sided gravel rake attached to a 10m rope, was used to collect specimens of all 

species at that point. Water depths were recorded whenever waypoints are made. 
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Figure 1: SONAR imagery showing Eurasian milfoil in Candlewood Lake.  Image shows plant growth starts at 7.5 
feet of water depth and continues past 10 feet, while plants only grew 3 feet tall. 

 
 

Plant density was determined using a combination of three methods. The visual density determination 

method is based solely on what is visible from the surface. This method involves using a hypothetical 

quadrat. In this method, one visually assesses an estimate of how much area is covered by the plant in 

question. The use of actual survey quadrats in the field is not appropriate for the large scale of most 

aquatic plant surveys. Surveyors visualized a hypothetical quadrat approximately 10-15ft in length, then 

estimated coverage accordingly. The second way to estimate the percent coverage of vegetation is to use 

the down-imaging SONAR images of the plants as the boat passes above. In areas where plants cannot be 

seen from the surface, the SONAR image becomes extremely useful for percent coverage estimations, 

along with weed-rake tosses. Rake tosses involve stopping the boat and throwing a 30ft tow line and rake 

head through the plant bed. Plants retrieved by the rake are estimated semi-quantitatively as a percent 

cover. When possible, both ways of estimating the percent cover are used at each waypoint, and the 

resulting estimate is recorded on the datasheet. For purposes of mapping, the percentage density values 

assigned in the field are grouped into five classes: Very Sparse = 1-5%, Sparse = 6-19%, Medium = 20-59%, 

Dense = 60-79%, Very Dense = 80-100. 

 

Results 

The survey consisted of make 234 waypoints to observe the aquatic plant community of Pontoosuc Lake 

(Map 2).  Map shows that the littoral zone of the lake (where plants grow) was traversed from the shore 

to the outer edge repeatedly around the lake.  Most (75%) of the waypoints were made in water depths 

between 4 and 10 feet deep, 20% were made in deeper water of 12 to 20 feet deep, and 5% in shallower 

water of <4 feet.  Three invasive aquatic plant species were found, Curly-leaf pondweed (Potamogeton 

crispus), Brittle naiad (Najas minor), and Eurasian milfoil (Myriophyllum spicatum).  No protected aquatic 

plant species were found.  
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Map 1. Survey travel track and waypoints made during June 28th survey of Pontoosuc Lake.  

 

Figure 2: Water depths of observation points made during June 28th survey of Pontoosuc Lake 
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Twenty species of aquatic plants were found during the survey, Table 1, with only three appearing 

commonly, that is, at more than 20% of the points, Musk grass, Narrow-leaf pondweed, and Filamentous 

Green algae.  The invasive; Curly-leaf pondweed, was the fourth most common plant found during out 

survey occurring at 17% of the points.  All other species were found at less than 10% of the points, with 

9, including the invasive Eurasian milfoil, found at only 1 or 2 locations.  Table 1 also gives the apparent 

density of the plants as the percent of the bottom was covered averaged over all the points the plants 

were found.  The average water depth and range of depths each species was found are also given.   

Table 1. Aquatic plant species found in Pontoosuc Lake on June 23rd, 2022, listed in rank order of 

abundance. Also given are the average density average, water depth and water depth range. 

Frequency 
As percent 
occurrence 

Scientific Name 
Common 

Name 
Average 
Density 

Species 
# 

Fig 3 

Average 
water 

depth -ft 

Range of 
water 

depths ft 

33 No plants present    4.3 1.2 - 8.4 

31 Chara vulgaris Musk Grass 34 4 6.1 2.0 - 11.2 

26 Potamogeton pusillus 
Narrow leaf 
Pondweed 

31 5 5.6 1.4 – 12.0 

24 Spirogyra  
Filamentous  

Algae 
33 9 7.5 3.4 - 11.4 

17 Potamogeton crispus 
Curly-leaf 

pondweed 
31 8 4.6  

8 Vallisneria americana Tape grass 13 1 5.6 3.2 - 12 

8 Elodea nuttallii 
Nuttall’s 

waterweed 
23 7 5.1  

6 Najas minor Brittle naiad 18 2 5.2 2.5 -1 0 

5 Najas flexilis 
Bushy 

pondweed 
8 6 8.2 2.4 - 11.3 

3 Najas guadalupensis 
Southern 

naiad 
15 3 5.8 4.5 – 7.0 

2 Ceratophyllum demersum Coontail 14 13 2.2 1.7 - 2.8 

2 Stuckenia pectinata 
Sago 

pondweed 
11 19 2.3 2.0 - 2.9 

1 Nuphar variegata 
Yellow-water 

lily 
52 18 5.4 4.6 – 7.0 

1 Potamogeton epihydrus 
Red-leaf 

pondweed 
87 12 5.3 4.5 - 5.3 

1 Eleocharis acicularis Spike rush 12 15 3.9 2.8 – 5.0 

1 Myriophyllum spicatum 
Eurasian 

milfoil 
5 17 8.5 ~ * 

<1 Lyngbya sp Cyanobacteria 10 11 8.1 ~ * 

<1 Nitella sp Stone wort 5 10 6.0 ~ * 

<1 Potamogeton perfoliatus 
Clasping leaf 
pondweed 

15 14 1.7 ~ * 

<1 Sparganium sp -floating leaved Burreed 5 20 5.3 ~ * 

<1 Utricularia geminiscapa Bladderwort 10 16 5.3 ~ * 
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The species/effort curve (Figure 3) generated from the survey logs, shows the search time required to find 

the 20 species was 4.5 hours.  The chart indicates that after 40 minutes about 30% of the species had been 

found, but it took nearly 2.5 hours to find a majority (80%) of the species.  Two additional hours of 

surveying reveled only 4 new species, with the 20th species found a full hour after the 19th species was 

found.  No new species were found after nearly another full hour of surveying indicating that our survey 

probably found nearly all the species in the lake.  Future surveys probably will add one or two new species 

that were either missed because of either scarcity, tiny bottom plants, have fine delicate shoots, or have 

newly arrived from waterfowl.   

Figure 3: Species-Effort curve for the June 28th Pontoosuc aquatic plant survey. 

 

 

A species/depth chart (Figure 4) gives the total water depth ranges for each species as a series of 

horizontal dots. Chart shows that some species had specific depth tolerances, such as species #17-20 

found in water no deeper than 3 feet, while species #9 (filamentous Green algae) was found between 1.4 

feet and 12 feet.  No plants were found in water deeper than 12 feet, although several attempts were 

made shown as the dots for species ‘zero’ on the chart. 
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Figure 4: Water depth ranges for each of the species found during June 28th survey of Pontoosuc Lake. No plants 
were found in water deeper than 12 feet. 

 

 

Combined Species Lists 

Residents of Lanesborough, MA have been conducting aquatic plant surveys of Pontoosuc Lake for many 

years, at least since 20081.  Generally, residents have been conducting three aquatic plants surveys 

annually.  The surveys have been timed to monitor treatable growths of four managed species, curly-leaf 

pondweed (Potamogeton crispus) in mid-May, spiny naiad (Najas minor) and thin-leaf pondweed 

(Potamogeton pusillus) in mid-July, and treatment assessment survey in September.  Surveys have been 

made using 30-50 waypoints where all aquatic plants are observed and recorded.  The surveys make use 

of underwater camera, view scope, and weed rakes.  Surveys have documented 4 invasive species and 15 

native species.  This list of 19 species is combined with our species list and shown in Table 2. For the most 

part the species lists developed by Lanesborough residents and NEAR are the same.  The residents 

reported four pondweeds that we did not find and one of the Elodea species.  The pondweeds found by 

residents (P. zosteriformis, bicupulatus, robbinsii and richardsonii) have not been reported from recent 

surveys We also so no sign of water chestnut.  Residents don’t report finding a floating leaved burred and 

one pondweed that NEAR found.  Both these species were found at only one location in the lake so are 

scarce species which means if that one site is not visited the plant won’t be detected. 

 
1 Lee Haugh Harbormaster, Town of Lanesborough  
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Table 2. Combined aquatic plant species list for Pontoosuc Lake. 

Found by 
NEAR 

Found by 
Residents 

Common Name Scientific Name 

    

yes yes Bladderwort Utricularia geminiscapa 

yes yes Brittle naiad Najas minor 

yes no Burreed Sparganium sp -floating leaved 

yes no Clasping leaf pondweed Potamogeton perfoliatus 

yes yes Coontail Ceratophyllum demersum 

yes yes Curly-leaf pondweed Potamogeton crispus 

yes no Cyanobacteria Lyngbya sp 

yes yes Eurasian milfoil Myriophyllum spicatum 

no yes Flat-stem pondweed Potamogeton zosteriformis 

yes yes 
Filamentous  

Algae 
Spirogyra  

yes yes Musk Grass Chara vulgaris 

yes yes Bushy pondweed Najas flexilis 

yes yes Narrow leaf pondweed Potamogeton pusillus 

yes yes Nuttall’s waterweed Elodea nuttallii 

yes yes Red-leaf pondweed Potamogeton epihydrus 

no yes Richardson’s pondweed Potamogeton richardsonii 

no yes Robbin’s pondweed Potamogeton robbinsii 

yes yes Sago pondweed Stuckenia pectinata 

no yes Snail-seed pondweed Potamogeton bicupulatus 

yes yes Southern naiad Najas guadalupensis 

yes no Spike rush Eleocharis acicularis 

yes yes Stone wort Nitella sp 

no yes Trapa natans Water Chestnut 

yes yes Tape grass Vallisneria americana 

no yes Waterweed Elodea canadensis 

yes yes Yellow-water lily Nuphar variegata 
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Species Maps 

 

A series of maps follow that show the locations where important species were found and the approximate 

density of the beds. The size and color of each dot represents the observed density of the plants at that 

location, where the area of observation is rough 50 square feet, -roughly five feet on either side of the 

boat.  The size of the dot doesn’t represent the area covered by the plant. 

 

Map 2. Locations of Potamogeton crispus.  Curly-leaf pondweed was found at 39 locations spaced out 
round the lake, at densities varying between 5% and 90% with an average density of 31%.  There were 10 
locations were curly-leaf pondweed had density of 50% or greater. Plants typically reached close to the 
surface but were not topped out—that is floating on the surface with aerial structures. There were several 
areas of clustered beds of curly-leaf pondweed suggesting that beds have been expanding for a few years. 
Curly-leaf pondweed spreads by forming wintering buds at the end of most branches.  These winter buds 
or turions once released from the parent plant can germinate quickly or can lay on the bottom until 
germinating later.  When the plant beds are allowed to mature and produce turions, often there is a 
second growth of curly-leaf pondweed plants later in the year as new turions germinate and grow. 

 

Map 3. Locations of Myriophyllum spicatum. Eurasian milfoil was found at only two locations, both within 
the large shallow eastern cove.  Only a few plants were found at each location.  Plants were nearly to the 
surface.  Eurasian milfoil spreads principally by cuttings, fragments of the plant only require one node in 
order to produce a root, this means that any fragment, it only needs one leaf to eventually find the bottom 
and form a new plant.  Eurasian milfoil doesn’t spread by root stock spread or by seeds. Eurasian milfoil 
may or may not die back in the fall.   

 

Map 4. Locations of Najas minor. Brittle naiad was found at 13 locations with densities between 5 and 
80%, average 18%.  Plants were typically low growing, reaching only a foot or two from the bottom, but 
are capable of developing large, to very large, growths.  Brittle naiad spreads by fragmentation and seed 
production.  As annuals all growth is typically gone by the end of the year. 

 

Map 5. Locations of Potamogeton pusillus.  Narrow-leaf pondweed was found at 62 locations with 
densities that ranged from 1% to 100%, average of 31%.  Plants were typically growing close to the surface 
but not yet breaking the surface.  There were 13 locations were narrow-leaf pondweed exceeded a density 
of 50%, and 8 locations where the density was 90% or greater.  Narrow-leaf pondweed was found over a 
large depth range, 1.4 to 12 feet.  The dense beds of the closely packed shoots cause use impairment to 
boating and swimming. 

 

Map 6. Locations of Chara vulgaris. Chara was found at 71 locations with densities varying between 5 and 
90%, with an average 34%. Chara tends to grow close to the bottom, raising often not more than 1 foot 
from the bottom.    
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Map 4. Locations of Potamogeton crispus during the June 2022 survey. 
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Map 5. Locations of Myriophyllum spicatum during the June 2022 survey. 
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Map 6. Locations of Potamogeton pusillus during the June 2022 survey. 
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Map 7. Locations of Chara vulgaris during the June 2022 survey. 
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Map 8. Locations of Najas minor during the June 2022 survey. 
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Management Recommendations 

Aquatic plant survey and management history  

 

The aquatic plants in Pontoosuc Lake have been managed since at least 2008 when the first herbicide 

application was made2.  Prior to that, aquatic plants were mismanaged by using a mechanical harvester.  

Mechanical harvesters cut/tear plants several feet below the water surface for removal from the lake.  

The process is very messy leaving fragments in the area harvested and the lane to the offloading site. 

Mechanically harvesting Eurasian milfoil greatly spreads the plant around the lake by the fragments left 

by the machine.  A Eurasian milfoil plant has its primary source of growth at the tip of the shoot (typically, 

the active growing shoot tip is bright red).  When the top couple of feet of the shoot removed by 

harvesting the plants are stimulated to form branches and more shoots. Mechanically harvesting Eurasian 

milfoil over many years forms thick monocultures that replace all native species.  Prior to 2008 curly-leaf 

pondweed was allowed to mature and die back each year.  Curly-leaf spreads by production of overwinter 

buds at the ends of each branch.  The buds, or turions, break off and begin to float round the lake, they 

can sprout immediately or sink to the bottom to germinate at a later time.  In this way, if left to mature, 

the plant can spread exponentially.   

Initially, herbicides were used in June to control curly-leaf pondweed and Eurasian milfoil.  In 2015, a 

second treatment in July as added to control spiny naiad (brittle naiad-Najas minor) which begins growing 

later in the season well after any residual effects of the first treatment.  Treatments are now made to 

control the native, narrow-leaf pondweed (Potamogeton pusillus).  Eurasian milfoil population appears to 

be dwindling, so appears not be a direct focus of treatments in recent years, the primary focus being curly-

leaf pondweed, brittle naiad, and narrow-leaf pondweed. 

Water chestnut has been targeted with a successful hand removal campaign that has effectively gotten 

ahead of the plant.  Water chestnut is propagated by germination of its nutlets.  The plant is spread to 

lakes by Great blue herons that pick up the nutlets and transport them to new locations.  Nutlets can 

remain viable in the sediments for an unknown length of time, possibly indefinitely.  Once the nutlet bank 

in the sediments has been exhausted by repeatedly removing germinating plants each year, new plants 

can be brought to the lake again by herons.   

Brittle naiad is a non-native species that doesn’t retain overwinter growth. Because all new growth is from 

germinated seeds it is nearly impossible to predict when all for that season have started to grow.  Although 

the bulk probably germinate at roughly the same time due to some environmental clue like degree days, 

seeds could continue to germinate for the rest of the season.  This means that no matter when the plants 

are treated there will probably be some plants that reach maturity and produce seeds.  Brittle naiad like 

all naiads is most likely spread by waterfowl ingesting the seeds when feeding on the plant.  Seeds remain 

undigested and perhaps even scarified in the gut of the ducks.  

 
2 Taken from; Pontoosuc Lake Herbicide NOI Narrative, Appendix A Summary of 14-year History. Lee Hauge. 20220 
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Management Recommendations  

There are 3 invasive aquatic plant species that have become established enough to require annual 

herbicide treatments; curly-leaf pondweed, brittle naiad, and Eurasian milfoil.  A fourth invasive, water 

chestnut, has been brought under control by an active hand removal operation.  Eurasian milfoil has 

significantly declined in numbers so is now an accessory to the principal targeted invasive, curly-leaf 

pondweed in the spring treatment. The summer treatment targeting brittle naiad probably also provides 

control over sporadic Eurasian milfoil plants.  At this point in time, the herbicide Diquat remains the best 

choice because both target plants are annuals. A suggested treatment plan for curly-leaf pondweed is 

shown in Map 7 where 51.7 acres have been designated for herbicide application.  A similar map should 

be prepared after the spring 2023 survey.  A mid-season treatment of Endothall could be made to control 

narrow-leaf pondweed since there were no protected pondweeds found during this survey or have been 

reported in past surveys. 

Map 9: Suggested treatment areas 51.7 acres for control of Curly-leaf Pondweed in Pontoosuc Lake. 
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The existing aquatic plant management plan includes surveying the population of target species at the 

time of the year most appropriate to get the best estimate of coverage.  An early May survey is made to 

determine the treatment areas for curly-leaf pondweed.  At that time, any Eurasian milfoil plants are 

noted and included in the treatment areas.  The plan calls for treatment of curly-leaf pondweed before it 

becomes mature and forms turions.  A second survey is conducted in July to assess the populations of 

brittle naiad and narrow-leaf pondweed.  It may make sense to switch the second treatment to use an 

Endothol herbicide due to the superior pondweed control, this product would also be effective on the 

naiad. The third survey is an end of season or post-treatment survey designed to quantify the success of 

the treatments and assess the population of native plants in the lake. 

The plan is generally sufficient for managing the target plants in Pontoosuc Lake, and keeping track of the 

native populations.  The plan can be improved with the addition of higher resolution plant surveys, and 

switching to an Endothall product.  The spring and summer surveys should be essentially a curly-leaf 

pondweed census in the spring and a brittle naiad census in the summer, which is an attempt to find all 

the plants in the lake.  It is not important to find all the narrow-leaf pondweed plants because the 

treatment is not designed to eliminate that pondweed from the lake but instead to control it in high use 

areas. 

 

 

 

 

 

 


