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INTRODUCTION 

By 1981 public opinion concerning the impaired use of Saratoga Lake as a result 
of dense growth of aquatic vegetation caused the initiation of a Clean Lakes Phase I 
Diagnostic Feasibility Study and Management Plan (Hardt et al., 1983). Quantitative and 
qualitative vegetation mapping and assessment were conducted in 1981 and 1982 as part 
of the feasibility study. Two species of aquatic plants were identified as the primary 
nuisance, Curly-leaf pondweed (Potamogeton crispus) and Eurasian watermilfoil 
(Myriophyllum spicatum). In 1984, an aquatic plant management program targeting 
dense growth of these two nuisance species was initiated for Saratoga Lake. 

Management of aquatic vegetation is currently based on mechanical 
cuttinglharvesting and annual winter water level drawdown. Mechanical cutting and 
harvesting has been conducted annually since 1984, utilizing two weed harvesters which 
operate from May through September. The harvesters are capable of cutting vegetation to 
a depth of 1.5 meters below the lake surface, and annually harvest approximately 540 to 
720 acres (220 to 290 hectares) of nuisance vegetation. In 1994, harvesting activities 
focused on the north, east and south sides of the lake, based on the occurrence of dense 
stands of Eurasian watennilfoil and Curly-leaf pondweed reaching the water surface in 
these areas. 

Annual winter lake level drawdown has occurred since 1984. The outlet structure 
on the lake and prevailing climatic conditions allow a drawdown of approximately 2 feet 
(0.6 meters). Water levels are maintained at these reduced levels throughout the winter 
months. Aquatic plant management is affected by freezing, dislocation and desiccation of 
plants root masses in the exposed areas of the lake at this time. 

In 1994, the Saratoga Lake Protection and Improvement District initiated a project 
to evaluate the current status of aquatic vegetation in Saratoga Lake following eleven 
years of aquatic plant management. This report provides the results of that evaluation. 

METHODS 

In order to quantify the aquatic plant populations of Saratoga Lake and provide 
comparable data to existing information, the following methods were employed. 

Frequency of Sampling 
Data collection occurred at two times during the summer of 1994, June 23 & 24 

and September 15. These two sampling dates were selected to address the seasonality of 
growth of the two major nuisance species in the lake, Curly-leaf pondweed and Eurasian 
watermilfoil. Peak abundance (biomass) of Curly-leaf pond weed occurs early in the 
season (June) while milfoil peaks much later (August-September). In order to 
characterize the level of infestation of these two nuisance species, two sampling dates 
were necessary. 
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Aerial Photography 
Two aerial flyovers of the lake were made in June and September in an effort to 

visually demarcate the lake surface extent of aquatic plants from the shoreline. A fixed 
wing aircraft was used in which the copilot seat was removed and a hole cut in the bottom 
of the plane to facilitate the placement ofa 3S-mm camera in the hole (perry Condon, 
South Albany Airport, Selkirk). In June three flights were made over the lake at 
approximately 1000 feet elevation. The camera was set on a IS-second exposure interval. 
In September the aircraft was flown at 600 feet elevation and the film exposures were 
made at IO-second intervals. Kodacolor 200 film was used to generate a set of prints to 
allow mapping of the lake perimeter. 

Plant Surveys 
Eight locations were surveyed by SCUBA diver survey to measure percent cover, 

while four of these sites were used to collect biomass samples. A summary of tasks 
completed at each location is given in Table 1. The eight survey sites duplicated biomass 
collection sites from the 1981-82 survey (Hardt et al., 1983). This duplication of site 
selection was conducted to supply data that would be comparable concerning macrophyte 
distributions. 

Diver swimover transects were completed at each site in order to characterize the 
macrophyte community present. Divers skilled in plant identification estimated the 
abundance of all aquatic plant species in each 1 meter depth interval (0-1 m, 1-2 m, etc.) 
using the following abundance classes: 

Class ~ % Cover Ranle Centroid 
Abundant A greater than SO% cover 7S.0% 
Common C 2S% to SO% cover 37.S% 
Present P IS% to 25% cover 20.0% 
Occasional 0 5% to IS% cover 10.0% 
Rare R less than S% cover 2.5% 

Percent cover data provides both the average depth distribution of the plants present and 
an estimate of the relative abundance of species. 

Biomass samples were collected at four of the transects used for percent cover. 
The sites were chosen to represent the various sediment types around the shoreline. 
Biomass samples were collected randomly within each I-meter depth interval at the depths 
where macrophytes were observed. At each site biomass samples were collected by a 
SCUBA diver using a 0.1 m2 frame within which all plants were removed. These plants 
were then separated by species, dried, and quantified. 
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Table 1. Sites selected for plant survey quantification. 

Site Name Transect # Management- Percent Biomass Sediment Type 
Cover 

Franklins Beach 1 Y Y Y sand-gravel 
OakRidge 2 Y Y N gravel-rock 
Meadow Shore 3 Y Y Y sand-muck 
Stony Point 4 Y Y N rock 
Silver Beach 5 Y Y Y sand-rock-muck 
Rileys Cove 6 Y Y N rock-muck 
Sailing Club 7 Y Y Y sand-muck 
Manning Cove 8 N Y N sand-muck 

*Mechanical harvesting 

Figure 1. Location of percent cover and biomass collection transects. 
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RESULTS AND DISCUSSION 

The submersed vegetation of Saratoga Lake in June and September of 1994, with 
particular reference to Eurasian watermilfoil and Curly-leaf pondweed, will be discussed in 
this section. Percent cover, biomass and aerial photography of the aquatic plant 
populations of Saratoga Lake were conducted on June 23-24 and September 15, 1994. 
First, the plant species observed in the lake will be reviewed. Second, the results of the 
quantitative vegetation transects will be examined, followed by a summarization of this 
data in tenns of plant relative abundance and depth distribution. Third, the distribution 
patterns of Eurasian watermilfoil will be discussed. Finally, aquatic plant management 
activities will be reviewed in light of the distribution and density of Eurasian watermilfoil 
in Saratoga Lake. 

Submersed Plant Species 

A list of all submersed and floating-leaved aquatic plant species observed in 
Saratoga Lake is given in Table 1. A total of24 species were observed in 1994. Of these 
species, one is a macroscopic alga, or charophyte (CharaINitella), two are floating-leaved 
species (Nuphar and Trapa), and the remaining 21 are submersed. The large number of 
species observed indicates diversity typical of low-elevation Northeastern lakes (Madsen 
et al" 1989). For instance, Lake George has 47 submersed species (RFWI et aI., 1988) 
and 28 have been observed in Lake Luzerne (Eichler and Madsen, 1990). 

Aquatic plant surveys of Saratoga Lake conducted in 1981-82 (Hardt et aI., 1983) 
found 21 species, of which 15 were submersed species. Only two of the submersed 
species observed in 1981-82, Potamogeton antplifolius and Najas minor, were not found 
in the 1994 survey. These species were listed as sparse and rare, respectively, in 1981-82. 
Nine species not reported in 1981-82 were reported in the 1994 survey (see Table 1). 
Two of these were relatively common, Najas flexilis and a narrow-leaved Potamogeton 
species, which was probably Potamogeton pusillus. N. flexilis was reported in Saratoga 
Lake in a 1969 survey (Dean, 1969). The Potamogeton species was abundant at one site 
(T7) and is only identified to genus because of the lack of flowers or fruits in the voucher 
specimens. An additional species not listed in 1981-82 survey results, Potamogeton 
zosteriformis was observed in biomass samples from Mannings Cove in 1982. One of the 
species listed in 1994, Waterchestnut (Trapa natans), was not observed at any of the 
transects in 1982. A brief visual inspection of the delta area ofKayadeross Creek in June 
found sparsely scattered specimens of this species. This species was first observed in 
Saratoga Lake prior to 1980, and has been the subject of ongoing management efforts (1. 
Swart, NYS DEC, personal communication). 

One important factor to account for during the permitting process for an aquatic 
plant management program is the occurrence and abundance of rare plant species that 
might be affected by a given management technique. None of the plant species observed 
in Saratoga Lake is on the New York State Rare Plant list (Mitchell, 1986; Clemants, 
1989). 
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Table 2. Aquatic plant species list for Saratoga Lake for 1994. 

Scientific name Common name Hardt et aI., 1983 
Survey 

P = Present 
Bidens beclai Water Marigold 
CharaINitella Stonewort P 
Ceratophyllum demersum Coontail P 
Elodea canadensis WatelWeed P 
Eriocaulon septangulare Pipewort 
Heteranthera dubia Water Stargrass P 
Lemna trisulca Duckweed ? 
Myriophyllum spicatum Eurasian watennilfoil P 
Najas jlexilis Water Naiad 
Nuphar luteum Yellow Water Lily P 
Najas guadalupensis Southern Naiad P 
Potamogeton gramineus Variable Pondweed 
Potamogeton crispus Curly·Ieaf pondweed P 
Potamogeton pectinatus Sago Pondweed P 
Potamogeton praelongus Large LeafPondweed 
Potamogeton sp (possibly pusillus) Small LeafPondweed P 
Potamogeton richardson;; - Richardson's Pondweed P 
Potamogeton robbins;; Robbin's Pondweed P 
Potamogeton zosteriformis Flatstem Pondweed P 
Ranunculus longirostris Buttercup 
Sagittaria graminea Slender Arrowhead P 
Sparganium sp. Burreed 
Trapa natans Water Chestnut 
Vallisneria americana Duck Celery P 

The composition of the species list for Saratoga Lake was similar to that of other 
nearby lakes. For instance, all of the species observed have been noted for other regional 
lakes (Madsen et aI., 1989). The two dominant species, Myriophyllum spicatum and 
Potamogeton crispus, however, are classified as nonnative species and both are prone to 
nuisance growth levels once they have been introduced. 

Vegetation Transects 
The locations of the eight transects examined around the lake are indicated in 

Figure 1. Sites were selected that had both shallow and moderately steep slopes, and 
sediment conditions ranging from rocky substrate to sand, gravel or soft silt. Transect 
locations were designed to duplicate sites evaluated in the more comprehensive aquatic 
plant assessment program conducted in 1981-82 (Hardt et aI., 1983). 
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The depth distribution and average percent cover, listed in order of relative 
abundance, for all aquatic plants recorded for Saratoga Lake is shown in Table 2. The 
littoral zone or area where rooted plants can grow has a maximum depth of between 4.0 
and 4.5 meters. This depth distribution of rooted aquatic plants is comparable to that 
reported for 1981 and 1982 (Hardt et al., 1983). Maximum density of aquatic plant 
growth, as evidenced by percent cover, is found between 1 and 4 meters depth. Depth 
distribution and cumulative percent cover for the ten most common species are provided 
for June (Figure 2) and September (Figure 3). 

Table 3. Average percent cover data for all aquatic plant species observed in 
Saratoga Lake in 1994. Species are listed by relative abundance. 

Deptb Range in Meters 
Species 0-1 1-2 2-3 3-4 4-5 All 

deptbs 

Myriophyllum spicatum 1.9 10.2 32.3 35.8 9.5 17.9 
Vallisneria americana 10.5 20.5 12.8 7.2 4.2 11.0 
Potamogeton crispus 1.6 6.7 7.0 11.9 2.7 6.0 
Heteranthera dubia 3.1 7.2 7.8 2.7 0.6 4.3 
Najas quadalupensis 1.7 6.6 2.7 2.0 0.2 2.6 
Najas flexilis 3.1 3.3 4.0 1.4 0.0 2.4 
Potamogeton sp. 0.5 5.6 2.8 0.8 0.0 1.9 
Potamogeton richardson;; 3.8 1.9 0.5 0.0 0.0 1.2 
Ceratophyllum demersum 0.5 0.8 1.1 2.0 0.3 0.9 
Bidens beckii 1.1 2.2 0.8 0.2 0.0 0.8 
Potamogeton zosterijonnis 0.2 1.4 0.5 0.9 0.0 0.6 
Charasp. 0.9 0.9 0.8 0.0 0.0 0.5 
Potamogeton praelongus 0.2 0.8 1.4 0.0 0.0 0.5 
Nuphar luteum 1.4 0.0 0.0 0.0 0.0 0.3 
Potamogeton pectinatus 0.9 0.2 0.2 0.0 0.0 0.3 
Lemna trisulca 0.3 0.5 0.3 0.0 0.0 0.2 
Potamogeton gramineus 0.3 0.3 0.2 0.0 0.0 0.2 
Elodea canadensis 0.2 0.3 0.2 0.0 0.0 0.1 
Ranunculus longirostris 0.0 0.2 0.3 0.0 0.0 0.1 
Potamogeton robbinsii 0.0 0.0 0.3 0.0 0.0 0.1 
Sagittaria graminea 0.0 0.2 0.0 0.0 0.0 0.0 
Eriocaulon septangulare 0.0 0.2 0.0 0.0 0.0 0.0 

Total percent cover 32.0 69.7 75.9 64.8 17.5 

Myriophyllum spicatum, by relative percent cover, was the dominant species in 
Saratoga Lake, with maximum abundance from 2.0 to 4.0 m depth. In water depths less 
than 1.5 meters and greater than 4.0 meters, M. spicatum growth was limited to scattered 
plants. Myriophyllum spicatum was observed at all transects; however, dense growth was 
prevalent only on the eastern side of the lake from Franklins Beach at the north to 
Meadow Shore at the south end of the Jake. Transects located on the west side of the lake 
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showed only limited growth of M spicatum, with the exception of a narrow band of dense 
growth observed in the Silver Beach and Rileys Cove transects in September. Moderate 
density growth of M spicatum was also observed in 3 to 4 meters depth at the Mannings 
Cove transect in September. Growth ofM spicatum reached the surface from depths of3 
meters in June and 4 meters in September. Canopy formation by M spicatum was 
generally not observed and growth of both M spicatum and P. crispus to the lake surface 
was clearly reduced by mechanical harvesting. 

Figure 2. Depth distribution by average percent cover of the ten most common 
aquatic plant species in Saratoga Lake in June, 1994. 
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Potamogeton crispus was abundant in June, sharing dominance with M spicatum 
by relative percent cover (Figure 2). Growth of P. crispus was primarily at the outer 
margins of dense milfoil growth, in water depths of 3 to 4 meters. As with M spicatum, 
large areas of dense growth of P. crispus were primarily at the northern and southern ends 
of the lake. Dense stands of P. crispus were produced on the eastern shore as seen in the 
Franklins Beach and Oak Ridge transects, and across the southern end of the lake at the 
Meadow Shore site. Scattered popUlations of P. crispus persisted in September. These 
were generally short plants associated with overwintering buds (turions), and 
characteristic of the regrowth cycle of this species. This is typical of the annual cycle of P. 
crispus with similar observations in September of 1982. 
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Figure 3. Depth distribution by average percent cover of the ten most common 
aquatic plant species in Saratoga Lake in September, 1994. 
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In water depths less than 2 meters, Vallisneria americana was the dominant 
species, with a number of other species common including Heteranthera dubia, Najas 
guadalupensis, Potamogeton richardson;; and Ceratophyllum demersum. These species 
were all listed as abundant or common in 1981 and 1982 surveys. Najas flexilis was also 
commonly observed in 1994, ranking as the 6th most abundant species. This species was 
recorded in a 1969 survey (Dean, 1969); however, it was not observed in 1981 or 1982. 

Temporal changes in plant relative abundance were observed (compare Figures 2 
and 3). The most notable is the decline in P. crispus from June to September, a condition 
typical of the growth cycle of this species. Eurasian watermilfoil increased in relative 
abundance between the June and September sample collections. This increase was a result 
of increases both within and across depth ranges. Vallisneria americana and Najas 
guadalupensis also increased in relative percent cover generally as a result of seasonal 
growth of these species throughout the depth ranges surveyed. 

While quantitative data on percent cover by species was not collected in past 
surveys, frequency or the number of species per transect can be compared between the 
survey of 1982 and the current survey (Figure 4). Frequency defines the diversity of the 
plant community. In seven of the eight transects which are comparable between surveys, 
the number of species per transect increased, in both June and September, between the 
1982 survey and the current survey. In 1982, the average number ofspedes per transect 
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was 3.3 ± 1.8 (SD) in June and 4.1 ± 2.2 (SD) in September. This compares to 9.5 ± 4.5 
and 9.1 ± 4.7 in 1994 for June and September, respectively. 

Increased frequency of species is most likely related to light availability, either 
through greater water clarity or a reduction in shading due to reduced milfoil canopy 
effects. Light availability is the principal controlling factor in determining the amount of 
lake area covered as well as the amount of plant biomass (Duarte et al., 1986). Eurasian 
watermilfoil frequently grows to the water surface and forms a canopy which reduces light 
penetration and can be a major factor in reducing the frequency of occurrence of native 
species (Madsen et al., 1989). Supression of canopy formation through mechanical 
harvesting may allow for light penetration and thus the survival of plant species in areas of 
dense milfoil growth. Greater numbers of species were reported in harvested plots in the 
second season of a pilot mechanical harvesting project for Saratoga Lake (Hardt et al., 
1983). 

Reduced Eurasian watermilfoil density in shallow waters possibly as a result of 
winter drawdown and ice scour may also provide areas for colonization of species 

Figure 4. Average numbers of species per transect in 1982 and 1994. 
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resistant to winter drawdown. One species commonly observed in 1994 but absent in 
1982 was Najas flexilis, a native species reported to frequently increase in abundance 
following overwinter drawdown (Cooke et aI., 1993). 

Biomass 

Lakewide mean biomass was 177 g/m2 ± 189 (SD), with results for June sampling 
(135 g/m2 ± 127) lower than September (218 g/m2 ± 226). Greatest standing crop was 
observed at Franklins Beach at the north end of the lake in June and Meadow Shore at the 
south end of the lake in September. Biomass values for milfoil at the Franklins Beach site 
reached a maximum of378 81m2 in June and 725 g/m2 in September. Both of these areas 
supported extensive populations of both M spicatum and P. crispus. In transects on the 
west side of the lake (Silver Beach and the Sailing Club), where milfoil did not dominate, 
the plant populations generally produced lower total biomass levels, however biomass 
values for all sites and dates were within one standard deviation of the mean. 

Figure 5. Average biomass by site an~ date for 1994. Error bars are 1 standard 
deviation of the mean. 
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The mean biomass values for M. spicatum samples collected from dense beds in 
1994,263 g/m2 ± 205 (SD) are comparable to biomass values presented for M. spicatum 
in Saratoga Lake (Mikol, 1984) during 1981 (272 g/m2) and 1982 (104 glm\ Hardt et al. 
(1983) also report comparable biomass in beds of M. spicatum in Saratoga Lake in 1982, 
with a range from 326 to 444 g/m2. Biomass values for bed growth ofM. spicatum in 
other lakes range from 220 glm2 in Lake Wingra (Adams and McCracken, 1974), to 263 
glm2 in Lake George (Madsen et al., 1989), and to 360 g/m2 in Melton Hill Reservoir 
(Stanley et al., 1976). Biomass values for beds of Curly-leaf pondweed in Saratoga Lake 
were 119 glm2 ± 77 (SD) in June of 1994 which is comparable to values reported for 1982 
of72 glm2 ± 70 (SD). 

In Table 4, the range of biomass observed in 1982 and 1994 is compared. Biomass ranges 
are generally similar for species observed in both surveys, except for Vallisneria 
americana which was found as dense beds in 1 to 2 meters depth at Meadow Shore in 
September 1994. A total of16 species were found in biomass samples in 1994 compared 
to 7 species in 1981 and 1982. Total biomass however was dominated by a comparable 
number of species. 

Table 4. Biomass range comparison by species for 1982 vs 1994. All results are in 
glm1 for the most common species. 

Species 1982 (Hardt et ai., 1983) 1994 Survey 

Myriophyllum spicatum 39 - 1029 0-725 
Potamogeton crispus 1 - 168 0-252 
Najas guadalupensis 5 - 383 0-457 
Vallisneria americana <1 - 41 0-618 
Heteranthera dubia <1 - 142 0-32 
Ceratophyllum demersum <1 - 33 0-74 
Potamogeton sp. (pusiIlus?) ND 0-122 
Bidens beclai NO 0-45 
Potamogeton zosteriformis NO 0-42 
Potamogeton richardsonii ND 0-25 

Najas flexilis ND 0-7 

Elodea canadensis 1-12 <1 

ND = Not Detected 

The distribution of biomass between M. spicatum, P. crispus and other species is 
described in Figure 6. At Franklins Beach and Meadow Shore, biomass is dominated by 
Eurasian watermilfoil, with P. crispus contributing a substantial portion of total biomass in 
June. For Meadow Shore, the large proportion of total biomass attributed to other species 
in September is the result of biomass samples in 1 to 2 meters water depth dominated by 
Vallisneria americana (maximum biomass 618 glm2

). At Silver Beach and the Sailing 
Club sites, biomass was dominated by plant species other than M. spicatum and P. crispus. 

11 



For the Silver Beach transect, Vallisneria americana and Bidens becldi were abundant, 
and accounted for 40 to 90% of the total biomass.. A single sample at the Silver Beach 
site was dominated by Najas guadalupensis (457 g/m2). At the Sailing Club, Vallisneria 
americana, Najas guadalupensis and Potamogeton sp. were abundant. accounting for 60 
to 80% of the total biomass at this location. 

Figure 6. A comparison of biomass derived from M spicatum, P. crispus and other 
species by transect and date. 
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Eurasian watermilfoil and Curly-leaf pondweed in Saratoga Lake 
Aerial photography, percent cover data, lake bathymetry and visual observations 

were used to estimate the aerial extent of dense bed growth of Eurasian watermilfoil and 
Curly-leafpondweed in Saratoga Lake. In 1994, dense aquatic plant growth was defined 
as percent cover exceeding 30%. Aerial photographs were interpreted as dense growth if 
the target species reached the lake surface. Depth of water penetration for photographic 
images was approximately 1.0 meter, thus plant growth needed to approach the lake 
surface to be identifiable. Mechanical harvesting further complicated estimates of bed area 
by reducing canopy production by Eurasian watermilfoil and Curly-leaf pondweed. All of 
these factors make aeriaJ estimation of dense plant growth SUbjective. With the exception 
of the influence of mechanical harvesting, similar limitations would have been experienced 
in the 1982 survey. 
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Figure 8. Distribution of dense growth of Eurasian watermilfoil and Curly-leaf 
pondweed in June and September, 1994. 
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The results of estimates of dense bed growth of Eurasian watennilfoil and CurIy
leafpondweed are presented in Figure 8. Dense bed growth of Curly-leaf pond weed is 
restricted to the spring of the year due to the growth cycle of this species. Dense beds of 
Curly-leaf pondweed were found at the outer margin of Eurasian watennilfoil growth at 
the north and south ends of the lake. This condition is similar to that reported in prior 
surveys. In June 1982, dense growth of Curly-leaf pond weed was estimated to cover 86 
hectares. In June of 1994, dense growth of Curly-leaf pondweed was reported in 50 
hectares of lake surface. Given the subjective nature of dense growth estimates in both 
surveys, the two areal estimates may not be statistically different. 

Eurasian watermilfoil plants were found throughout the littoral zone (area of 
rooted aquatic plants) of Saratoga Lake. The depth distribution of Eurasian watennilfoil 
(see Table 2) indicates that this species is present from the waters edge to a depth of 4.5 
meters. Eurasian watennilfoil reached its maximum abundance in waters of 2 to 4 meters 
depth where it dominates the aquatic plant population. Estimates of the areal extent of 
this dense growth for 1982 are between 300 and 350 hectares oflake surface area. In 
1994, dense growth of Eurasian watennilfoil was estimated to cover approximately 180 
hectares. Large areas of moderate and low density growth of Eurasian watennilfoil were 
observed peripheral to dense growth. 

The reduction in areal extent of dense growth of Eurasian watennilfoil between 
1982 and 1994 is primarily in the 0.5 to 1.0 meter depth range, and on the western shore 
of the lake. As discussed previously, overwinter lake level drawdown may be responsible 
for limited densities of Eurasian watermilfoil observed in water depths less than 1.5 meters 
in 1994. The western shore of the lake has some of the largest areas oflake surface with 
water depths less than 1.0 meter, particularly in the areas of Silver Beach, Rileys Cove and 
Mannings Cove. The surface area of Saratoga Lake with water depth of 1 meter or less 
was estimated to cover 103 hectares (6.3% ofthe total). Reduction of Eurasian 
watennilfoil densities in these shallow areas can account for a major portion of the 
difference in total dense bed areas between 1982 and 1994. 

Annual climatic conditions can also have a major affect on aquatic plant 
populations. Water level fluctuations, snow and ice cover affect the amount of Eurasian 
watennilfoil and Curly-leaf pond weed biomass that overwinters and are thus important in 
controlling the densities produced in following seasons. In 1994, ice out was recorded on 
April 16, which is approximately 1 week later than normal. Substantial snowpack on top 
of the ice persisted through most of the winter, with snowpack recorded at the Glens Falls 
Airport from December 21 through April 12, 1994 (NOAA). Heavy rains and snowmelt 
combined in the spring of the year to raise water levels to 206.3 ft in mid-April, about 3 
feet above summer lake levels (mean = 203.3 ft; personal communication, David 
Wallingford). These conditions may have combined to reduce the overall abundance of 
Eurasian watennilfoil and Curly-leaf pondweed, which overwinter in a vegetative state. 
Substantial changes in plant distribution however, can only be detennined by longer term 
monitoring. 
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Eurasian watennilfoil dense bed growth continues to cover large areas of the 
littoral zone of Saratoga Lake. The most extensive areas of dense Eurasian watennilfoil 
growth are found along the northeastern shore (Franklins Beach to Oak Ridge) and the 
southern end (Meadow Shore) of the lake. A narrow band of dense milfoil growth also 
occurs on the eastern shoreline (excluding Snake Hill), and on the western side of the lake 
from Stony Point to Rileys Cove. Patchy dense bed growth was also observed in 
Mannings Cove and the channel leading to Fish Creek. There is no indication of a natural 
decline in Eurasian watennilfoil populations in Saratoga Lake. 

CONCLUSIONS/OVERVIEW 

Eurasian watennilfoil and Curly-leaf pondweed continue to dominate the aquatic 
plant population of Saratoga Lake. Dense stands of Eurasian watennilfoil are found from 
1 to 4 meters depth throughout much of the littoral zone of the lake. Curly-leaf pondweed 
forms a band of dense growth in the spring of the year at the outer margin of Eurasian 
watennilfoil growth in 3 to 4 meters depth. Extensive growth of both of these species is 
observed in the northern and southern ends of the lake. Other common species include 
Vallisneria americana, Najas guadalupensis. Najasflexilis, Heteranthera dubia, 
Potamogeton richardsonii and Ceratophyllum demersum. 

Waterchestnut (Trapa natans), a species which is prone to nuisance levels of 
growth, was also reported in 1994. First observed in Saratoga Lake prior to 1980, 
waterchestnut has been the subject of ongoing management efforts. A limited number of 
specimens of water chestnut were observed on the delta ofKayadeross Creek. 

A number of differences in the aquatic plant popUlation of Saratoga Lake were 
noted between comparable surveys conducted in 1981-82 and 1994. Principle differences 
included: 

• A greater number of species lakewide and per transect were reported in 1994 than 
in 1982. 

• The minimum depth range for dense growth of Eurasian watermilfoil has increased 
from approximately 0.5 meters reported in 1982 to approximately 1.5 meters 
observed in 1994. 

• Areal estimates of dense growth of Eurasian watennilfoil were lower in 1994 than 
in 1982, particularly along the western shore of the lake and in the shallow end of 
the range of dense growth. . 

Increased frequency of species is most likely related to light availability, either 
through greater water clarity or a reduction in shading due to reduced milfoil canopy 
effects. Supression of canopy formation through mechanical harvesting may allow for 
light penetration and thus the survival of plant species in areas of dense milfoil growth. 
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Reduced Eurasian waterrnilfoil density in shallow waters possibly as a result of winter 
drawdown and ice scour may also provide areas for colonization of species resistant to 
winter drawdown. One species commonly observed in 1994 but absent in 1982 was Najas 
jlexilis, a native species reported to frequently increase in abundance following overwinter 
drawdown. 

In water depths less than 1.5 meters, Eurasian watermilfoil and Curly-leaf 
pondweed are largely absent. Native species richness is also highest in this range. Similar 
findings were reported in 1981-82 surveys; however, the area of reduced growth of these 
two nuisance species was restricted to water depths less than 0.5 meters. Reduction in 
dense growth of Eurasian waterrnilfoil between 1982 and 1994 may be attributed to winter 
lake level drawdown. Since 1984, annual winter lake level drawdown of approximately 2 
feet (0.6 meters) has occurred. In most cases, overwinter drawdown has been shown to 
be an effective method of aquatic plant control, with declines in abundance of Eurasian 
waterrnilfoil generally reported. Drawdown may also alter sediment characteristics by 
compaction of exposed sediments and relocation of fine-grained materials during periods 
of water level change. While an analysis of sediment characteristics was not a part of the 
current survey, general observations on sediment character were recorded. These 
observations suggest that sediments underlying shallow waters are firmer with less soft silt 
than reported in 1982. 

Management of nuisance levels of aquatic plants in Saratoga Lake has been based 
on winter lake level drawdown and mechanical cutting. These two practices were 
instituted in 1984 and continued on an annual basis. Mechanical cuttinglharvesting is 
generally considered a short term (within a growing season) management tool designed to 
remove plants interfering with recreational access to the lake waters. While declines in 
aquatic vegetation in the long term (more than 1 year) have been reported for this 
technique, it is generally considered to be effective only in the short term. In evaluations 
conducted in 1982 in Saratoga Lake, regrowth of Eurasian waterrnilfoil to preharvest 
levels was generally observed within 30 days. Biomass and percent cover comparisons 
indicate that dense bed Eurasian waterrnilfoil growth is relatively unchanged from 1982 in 
the heavily harvested northern and southern ends of the lake. While long term reductions 
in biomass are not apparent, benefits of mechanical harvesting may include reduced 
canopy formation of both Curly-Ieafpondweed and Eurasian waterrnilfoil. Lack of 
canopy formation and limited growth of Eurasian waterrnilfoil to the surface are apparent 
in aerial photographs. This technique also provides timely removal of plant growth to 
provide access to the lake for recreational users. 

While differences in spatial distribution of Eurasian waterrnilfoil were observed, 
there is no indication of a lakewide decline in either Eurasian watermilfoil or Curly-leaf 
pondweed in Saratoga Lake. Spatial changes in dense growth of Eurasian watermilfoil 
and Curly-leaf pondweed can generally be attributed to reduced abundance in the shallow 
end its depth range. These reductions are most likely the result of overwinter drawdown. 
Mechanical harvesting efforts to date appear to have improved recreational access to the 
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open waters of the lake through reduction of near surface growth of Eurasian watermilfoil 
and Curly-leaf pondweed. 
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APPENDIX A. Percent Cover at Vegetation Transects 

The locations of the eight transects examined are indicated in Figure 1. Sites were 
selected that had both shallow and moderately steep slopes, and sediment conditions 
ranging from rocky substrate to sand, gravel or soft silt. Transect locations were designed 
to duplicate sites evaluated in an aquatic plant assessment program conducted in 1981-82 
(Hardt et al., 1983). 

Transect 1 - Franklins Beach 

Percent cover data for Transect 1 are indicated in Tables 2a (June) and 2b (September). 
This transect has been referred to as Franklin's Beach. The transect was located at the 
northern end of the lake (see Figure 1). Bottom slope was gradual with sand and gravel 
sediment observed in depths of 0 to 2 meters. Silty/muddy sediments were present at 
greater depths. During the June survey plant cover was very limited in the shallow zone 
(0-1 m), with scattered Vallisneria americana, Myriophyllum spicatum and several 
pondweed species. In 1 to 2 meters depth, V. americana and Potamogeton richardsonii 
were most common. From 2 to 4 meters depth, Eurasian watermilfoil was clearly 
dominant with dense growth throughout this depth range. A band of dense growth of 
Potamogeton crispus was observed at the outer margin of plant growth in water depths of 
3.5 to 4 meters. No plants were observed beyond 4 meters depth. 

Table 2a. Average percent cover for all species in quadrats surveyed on transect 
1 in June. Species are ranked alphabetically. 

Depth Interval 
(m) 

SPECIES 0-1 1-2 2-3 3-4 4-5 

Ceratophyllum demersum 6/23/94 2.5 2.5 
Chara sp. 6/23/94 2.5 
Heteranthera dubia 6/23/94 2.5 37.5 
Myriophyllum spicatum 6/23/94 2.5 37.5 75 
Najas flexilis 6/23/94 2.5 2.5 
Potamogeton crispus 6/23/94 2.5 2.5 37.5 
Potamogeton gramineus 6/23/94 2.5 2.5 
Potamogeton pectinatus 6/23/94 2.5 2.5 
Potamogeton richardsonii 6/23/94 2.5 10 
Potamogeton zosteriformis 6/23/94 2.5 
Sagittaria graminea 6/23/94 2.5 
Vallisneria americana 6/23/94 2.5 10 20 2.5 

In the September survey (Table 2b), V. americana was the most common species in 
shallow waters, less than 2 meters deep. Beyond a depth of 2 meters, Myriophyllum 
spicatum was clearly dominant. Growth of M spicatum was frequently to the water 
surface in the 2 to 3.5 meter depth range. Mechanical harvesting activities were obvious 
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with many paths cut. Only a limited number of species were able to survive beneath the 
canopy created by this species. The outer margin of mil foil growth was at 4.5 m depth. 

Table 2b. Average percent cover for all species in quadrats surveyed on transect 
1 in September. Species are ranked alphabetically. 

Depth Interval 
(m) 

SPECIES 0-1 1-2 2-3 34 4-5 

Ceratophyllum demersum 9/15/94 2.5 2.5 2.5 2.5 
Heteranthera dubia 9/15/94 20 20 
Myriophyllum spicatum 9/15/94 10 10 75 75 75 
Potamogeton praelongus 9/15/94 10 20 
Potamogeton richardsonii 9/15/94 20 10 2.5 
Potamogeton crisp us 9/15/94 2.5 
Vallisneria americana 9/15/94 37.5 37.5 37.5 10 10 

Transect 2 - Oak Ridge 

Observations for Transect 2 are shown in Tables 3a and 3b. This sandy shoreline on the 
northeast shore sloped rapidly to the edge of the lake. Bottom slopes within the lake were 
gradual, with sediments composed of sand and gravels to a water depth of 2 meters. Soft 
silt sediments were observed in deeper waters. During the June survey, Vallisneria 
americana and Potamogeton pectinatus were most abundant in water depths less than 1 
meter however, total plant community cover was limited. From 1 to 2 meters depth, M. 
spicatum, Heteranthera dubia, and V. americana were the most common plants. 
Distribution within this depth range was patchy. Myriophyllum spicatum dominated from 

Table 3a. Average percent cover for all species in quadrats surveyed on transect 
2 in June. Species are ranked alphabetically. 

Depth Interval 
(m) 

SPECIES 0-1 1-2 2-3 34 4-5 

Chara sp. 6/23/94 2.5 
Heteranthera dubia 6/23/94 20 10 
Myriophyllum spicatum 6/23/94 2.5 20 37.5 37.5 
Najas f/exilis 6/23/94 2.5 2.5 
Potamogeton pectinatus 6/23/94 10 2.5 
Potamogeton richardsonii 6/23/94 2.5 2.5 
Potamogeton crispus 6/23/94 2.5 10 37.5 
Vallisneria americana 6/23/94 10 37.5 
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2 to 4 meters, however Potamogeton crisp us was locally abundant at the outer margin of 
plant growth (3.5 to 4 meters depth). 

In the September survey (Table 3b), Eurasian watermilfoil dominated the plant community 
at Oak Ridge in depths of 1 to 4.5 meters. M spicatum growth frequently reached the 
lake surface but canopy formation was limited. Reduced plant height as a result of 
mechanical harvesting was apparent. V. americana, H. dubia and Najas guadalupensis 
were commonly found as understory species beneath the dense growth ofM. spicatum in 
this range. In water depths less than 1 meter, overall aquatic plant cover remained low 
with V. americana, Potamogeton richardsonii and N. guadalupensis the most abundant 
species. Diversity in the form of frequency of occurrence of species, however was 
generally highest in this depth range. 

Table 3b. Average percent cover for all species in quadrats surveyed on transect 
2 in September. Species are ranked alphabetically. 

SPECIES 

Ceratophyllum demersum 
Heteranthera dubia 
Myriophyllum spicatum 
Najas quadalupensis 
Najas f/exilis 
Potamogeton pectinatus 
Potamogeton pusillus 
Potamogeton richardsonii 
Potamogeton zosteriformis 
Potamogeton crispus 
Ranunculus longirostris 
Vallisneria americana 

Transect 3 - (Browns Beach) 

0-1 

9/15/94 
9/15/94 2.5 
9/15/94 2.5 
9/15/94 10 
9/15/94 2.5 
9/15/94 2.5 
9/15/94 2.5 
9/15/94 10 
9/15/94. 2.5 
9/15/94 
9/15/94 
9/15/94 20 

Depth Interval 
(m) 

1-2 2-3 3-4 

2.5 2.5 
10 10 10 
75 75 75 
2.5 2.5 10 
2.5 2.5 

2.5 
2.5 
10 

2.5 2.5 
2.5 2.5 

2.5 10 20 

4-5 

2.5 
10 
75 
2.5 

2.5 

20 

A flat sloped site with sand near shore (0 - 1.5 meters depth) changing to sand and silt in 
deeper water was examined at Transect 3 (Tables 4a and 4b). This transect was located at 
the northern end of Browns Beach. Dominant species in the June survey from 1 to 4 
meters included Potamogeton crispus and M spicatum. Eurasian watermilfoil reached its 
peak abundance in 1 to 3 meters depth with distribution patchy in conjunction with 
Potamogeton crispus. Dense growth of Potamogeton crispus was observed from 2 to 4 
meters depth, with plants reaching the surface from a depth of 3 .5 meters. No plants were 
observed in water depths greater than 4 meters. 
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Table 4a. Average percent cover for all species in quadrats surveyed on transect 
3 in June. Species are ranked alphabetically. 

Depth Interval 
(m) 

SPECIES 0-1 1-2 2-3 3-4 4-5 

Ceratophyllum demersum 6/23/94 2.5 2.5 
Heteranthera dubia 6/23/94 2.5 2.5 
Myriophyllum spicatum 6/23/94 2.5 10 20 20 
Najas flexilis 6/23/94 2.5 2.5 
Potamogeton richardsonii 6/23/94 2.5 2.5 
Potamogeton crispus 6/23/94 2.5 75 75 75 
Vallisneria americana 6/23/94 2.5 10 

In the September survey, V. americana was the most abundant species in water depths 
less than 2 meters, with dense beds of this species in 1 to 2 meters depth. Eurasian 
watermilfoil dominated from 2 to 4 meters depth, with V. americana present as a 
understory species. Heteranthera dubia was also relatively common from 0.5 to 3 meters 
depth. Potamogeton crispus, generally in the form oflow growing plants occurred in 
limited numbers at all d~pths. 

Table 4b. Average percent cover for all species in quadrats surveyed on transect 
3 in September. Species are ranked alphabetically. 

Depth Interval 
(m) 

SPECIES 0-1 1-2 2-3 3-4 4-5 

Ceratophyllum demersum 9/15/94 2.5 2.5 2.5 
Heteranthera dubia 9/15/94 10 10 10 2.5 
Myriophyllum spicatum 9/15/94 2.5 10 75 75 
Najas quadalupensis 9/15194 10 2.5 2.5 2.5 
Najas flexilis 9/15/94 10 2.5 
Potamogeton praelongus 9/15/94 
Potamogeton richardsonii 9/15/94 10 2.5 
Potamogeton zosteriformis 9/15/94 2.5 2.5 2.5 
Potamogeton crispus 9/15/94 10 10 2.5 2.5 
Vallisneria americana 9/15/94 37.5 75 37.5 2.5 

Transect 4 - Stony Point 

Observations along Transect 4 are recorded in Tables Sa. At this location, the bottom 
sloped gradually and was primarily cobblestone and rock outcrops. Very few plants were 
observed at this site in June and no plants were found in September. Those observed were 
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generally found as isolated specimens growing in sediment filled cracks in the rocky 
bottom. Species at this location included M spicatum, Potamogeton crispus and Najas 
flexilis. 

Table Sa. Average percent cover for all species in quadrats surveyed on transect 
4 in June. Species are ranked alphabetically. 

Depth Interval 
(m) 

SPECIES 0-1 1-2 2-3 3-4 4-5 

Myriophyllum spicatum 
Najas f1exilis 
Potamogeton crisp us 

Transect 5 - Silver Beach 

6/23/94 
6/23/94 2.5 
6/23/94 

2.5 2.5 

2.5 2.5 

Transect 5 was a flat sloped site, with sand and silt sediments dominant at depths ofless 
than 2 meters. A rocky ridge crossed the transect at water depths of 2 meters. Soft 
sediments were typical in 2 to 3 meters water depth. Beyond 3 meters water depth rock 
outcrops were the bottom type. In June, the area with water depths of 2 to 2.5 meters 
supported moderate growth ofM spicatum (Table 6a). A mixed community of plants 
was observed in depths less than 2 meters, and included Bidens hecldi, Myriophyllum 
spicatum, Najas flexilis and Vallisneria americana as common species. 

Table 6a. Average percent cover for all species in quadrats surveyed on transect 
5 in June. Species are ranked alphabetically. 

Depth Interval 
(m) 

SPECIES 0-1 1-2 2-3 3-4 4-5 

Bidens beckii 6/23/94 10 20 10 
Ceratophyllum demersum 6/23/94 2.5 
Chara sp. 6123/94 10 10 
Heteranthera dubia 6/23/94 2.5 10 
Lemna trisulca 6/23/94 2.5 2.5 
Myriophyllum spicatum 6/23/94 10 20 
Najas quadalupensis 6/23194 2.5 2.5 
Najas f1exilis 6/23/94 2.5 10 10 
Potamogeton praelongus 6/23/94 2.5 2.5 
Potamogeton pusillus 6/23/94 2.5 
Potamogeton crispus 6123/94 2.5 2.5 
Vallisneria americana 6/23/94 20 20 10 
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In September (Table 6b), Heteranthera dubia and Vallisneria americana were common in 
water depths less than 1 meter although overall community percent cover was low. In 1 
to 2 meters depth, M spicatum, H. dubia, N. guadalupensis, B. beclai and V. americana 
were common. From 2 to 3 meters depth, M spicatum dominated in a narrow band 
bordered by the rock ridge at 2 meters depth and hard bottom at 3 m~ters depth. 

Table 6b. Average percent cover for all species in quadrats surveyed on transect 
5 in September. Species are ranked alphabetically. 

Depth Interval 
(m) 

SPECIES 0-1 1-2 2-3 3-4 4-5 

Bidens beckii 9/15/94 2.5 10 
Ceratophyllum demersum 9/15/94 2.5 
Heteranthera dubia 9/15/94 10 10 
Myriophyllum spicatum 9/15/94 2.5 20 75 75 
Najas quadalupensis 9/15194 2.5 20 
Nuphar luteum 9/15/94 2.5 
Potamogeton richardsonii 9/15/94 2.5 2.5 
Potamogeton crisp us 9/15/94 2.5 2.5 
Val/isneria americana 9115/94 10 37.5 2.5 

Transect 6 - IDleys Cove 

Observations for Transect 6 are included in Tables 7a and 7b. Bottom slope at this site 
was very gradual and the bottom was rocky. In June, aquatic plants were sparsely 
scattered from 0 to 2 meters. M spicatum was present from 2 to 3.5 meters depth, but 

Table 7a. Average percent cover for all species in quadrats surveyed on transect 
6 in June. Species are ranked alphabetically. 

Depth Interval 
(m) 

SPECIES 0-1 1-2 2-3 3-4 4-5 

Bidens beckii 6/23/942.5 
Heteranthera dubia 6/23/942.5 2.5 
Myriophyllum spicatum 6/23/942.5 20 20 
Najas flexilis 6/23/942.5 2.5 
Potamogeton pusillus 6/23/942.5 
Potamogeton richardson;; 6/23/942.5 
Potamogeton zosteriformis 6/23/94 2.5 
Potamogeton crispus 6/23/942.5 2.5 10 
Vallisnerj;:~ americana 6/231942.5 
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growth was patchy with large areas of exposed sediment. Potamogeton crispus was 
present in limited numbers at the outer margin of milfoil growth in 3.5 meters depth. 

In September, M spicatum reached moderate densities in depths of 2 to 4 meters. 
Heteranthera dubia was also present as a common understory species. Hard substrate 
limited overall abundance of plant populations in water depth of less than 2 meters. 

Table 7b. Average percent cover for all species in quadrats surveyed on transect 
6 in September. Species are ranked alphabetically. 

Depth Interval 
(m) 

SPECIES 0-1 1-2 2-3 3-4 4-5 

Ceratophyllum demersum 9/15/94 2.5 
Heteranthera dubia 9/15/94 2.5 2.5 2.5 20 
Lemna trisulca 9/15/94 2.5 
Myriophyllum spicatum 9/15/94 20 37.5 
Najas flexilis 9/15/94 2.5 
Potamogeton pusillus 9/15/94 2.5 
Vallisneria americana 9/15/94 2.5 

Transect 7 - Sailing Club 

Transect 7 was a moderately sloped site with sandy sediments from 0 to 1 meters depth 
and sand/silt dominant in deeper waters. Common species included V. americana, H. 
dubia and N. jlexilis. In waters of 1 to 3 meters depth, a Potamogeton species dominated. 
Verification of the identification of this species is incomplete because of the lack of seeds 
or flowering structures in any ofthe voucher specimens. Vallisneria americana was also 
common in this depth range. M spicatum and Potamogeton crispus were present as 
scattered plants at this site. 

In September (Table 8b), Najas guadalupensis and V. americana were the most common 
species, present from the waters edge to a depth of 4 meters. Myriophyllum spicatum was 
also present at all depth ranges, but did not dominate as at other locations. 
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Table 8a. Average percent cover for all species in quadrats surveyed on transect 
7 in June. Species are ranked alphabetically. 

Depth Interval 
(m) 

SPECIES 0·1 1·2 2-3 3-4 4-5 

Bidens beckii 6/23/94 2.5 
Ceratophyllum demersum 6/23/94 2.5 2.5 
Chara sp. 6/23/94 2.5 2.5 2.5 
Elodea canadensis 6/23/94 2.5 2.5 
Heteranthera dubia 6/23/94 10 10 
Lemna trisulca 6/23/94 2.5 2.5 
Myriophyllum spicatum 6/23/94 2.5 2.5 10 
Najas quadalupensis 6/23194 2.5 
Najas flexilis 6/23/94 10 2.5 20 
Nuphar luteum 6/23/94 10 
Potamogeton praelongus 6/23/94 2.5 
Potamogeton sp. 6/23/94 75 37.5 
Potamogeton richardsonii 6/23/94 2.5 2.5 
Potamogeton zosteriformis 6/23/94 2.5 2.5 
Potamogeton crispus 6/23/94 2.5 10 10 10 
Ranunculus longirostris 6/23/94 2.5 2.5 
Sparganium sp. 6/23/94 2.5 2.5 
Vallisneria americana 6/23/94 10 20 10 2.5 

Transect 8 - Mannings Cove 

Transect 8 was a flat sloped site with coarse sandy sediments to a depth of2 meters. 
Beyond 2 meters depth, bottom slope increased to moderate and sediments were a mixture 
of sand and silt. Overall plant distribution at this site was very limited by the coarse sandy 
sediments. Only scattered plants were observed in June to a depth of3 meters (Table 9a) 
with M spicatum the most common. Potamogeton crispus was not observed at this site. 
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Table 8b. Average percent cover for all species in quadrats surveyed on transect 
7 in September. Species are ranked alphabetically. 

Depth Interval 
(m) 

SPECIES 0-1 1·2 2-3 3-4 4-5 

Bidens beckii 9/15/94 2.5 2.5 2.5 2.5 
Chara sp. 9/15/94 2.5 
Elodea canadensis 9/15/94 2.5 2.5 
Heteranthera dubia 9/15/94 10 10 10 
Lemna trisulca 9/15/94 2.5 2.5 
Myriophyllum spicatum 9/15/94 2.5 10 10 2.5 
N. quadalupensis 9/15194 2.5 75 37.5 20 
Najas flexilis 9/15/94 10 2.5 10 2.5 
Nuphar luteum 9/15/94 10 
Potamogeton pusillus 9/15/94 2.5 2.5 2.5 
Potamogeton richardsonii 9/15/94 2.5 
Potamogeton robbinsii 9/15/94 2.5 
Potamogettm vasey; 9/15/94 2.5 2.5 2.5 
Potamogeton zosteriformis 9/15/94 2.5 2.5 10 
Potamogeton crispus 9/15/94 2.5 2.5 2.5 
Vallisneria americana 9/15/94 10 37.5 37.5 37.5 

Table 9a. Average percent cover for all species in quadrats surveyed on transect 
8 in June. Species are ranked alphabetically. 

Depth Interval 
(m) 

SPECIES 0-1 1-2 2-3 3-4 4-5 

Chara sp. 6/23/94 2.5 
Eriocaulon septangulare 6/23/94 2.5 
Heteranthera dubia 6/23/94 2.5 2.5 
Myriophyllum spicatum 6/23/94 2.5 10 
Najas flexilis 6/23/94 2.5 2.5 
Potamogeton richardsonii 6/23/94 2.5 2.5 
Potamogeton gramineus 6/23/94 2.5 
Vallisneria americana 6/23/94 2.5 2.5 2.5 

In September (Table 9b). plant populations were more diverse with V. americana the most 
common species from 1 to 4 meters depth. Other common species included M spicatum, 
H. duMa and N flexilis. 
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Table 9b. Average percent cover for all species in quadrats surveyed on transect 
8 in September. Species are ranked alphabetically. 

Depth Interval 
(m) 

SPECIES 0-1 1-2 2-3 3-4 4-5 

Ceratophyllum demersum 9/15/94 2.5 2.5 2.5 20 
Chara sp. 9/15/94 2.5 2.5 
Heteranthera dubia 9/15/94 10 2.5 10 
Myriophyllum spicatum 9/15/94 2.5 10 20 
Najas flexilis 9/15/94 20 20 20 
Potamogeton gramineus 9/15/94 2.5 2.5 
Potamogeton pusillus 9/15/94 10 2.5 10 
Potamogeton richardsonii 9/15/94 2.5 2.5 2.5 
Potamogeton robbins;; 9/15/94 2.5 
Potamogeton zosteriformis 9/15/94 2.5 
Potamogeton crispus 9/15/94 2.5 2.5 
Vallisneria americana 9/15/94 2.5 37.5 37.5 37.5 37.5 
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Appendix B: Saratoga Lake Biomass Data 1994 

T# Date Depth Species Biomass T# Date Depth Species Biomass 
(m) (91m2) (m) (91m2) 

1 6/24/94 0-1 S. graminea 2.8 7 6124/94 0-1 V. americana 1.6 ' 
1 6/24/94 2-3 P. crispus 4.3 7 6/24/94 0-1 N.f1exilis -0.1 
1 6/24/94 2-3 C. demersum 13.1 7 6/24/94 0-1 P. pusillus 0.3 
1 6124/94 2-3 M. spicatum 377.8 7 6/24/94 0-1 N.luteum 159.1 
1 6/24/94 3-4 P.crispus 156.9 7 6124/94 1-2 V. americana 29.9 
1 6/24/94 3-4 C. demersum 7.2 7 6/24/94 1-2 P. zosteriformis 0.4 
1 6/24/94 3-4 M. spicatum 135.3 7 6/24/94 1-2 P. pusillus 1.7 
1 6/24/94 3-4 H. dubia 3.6 7 6/24/94 1-2b V. americana 6.3 
1 6/24/94 4-5 P. crisp us 56.5 7 6/24/94 1-2b P. zosteriform is 6.5 
1 6/24/94 4-5 M. spicatum 205.7 7 6/24/94 1-2b P. pusillus 59.5 

7 6/24/94 1-2b P.crispus 2.7 
3 6123/94 0-1 0.0 7 6/24/94 2-3 V. americana 5.0 
3 6/24/94 1-2 H. dubia 3.0 7 6/24/94 2-3 N.f1exiJis 0.2 
3 6/24/94 1-2 M. spicatum 21.4 7 6/24/94 2-3 P. pusillus 16.3 
3 6/24/94 1-2 P. pusillus 0.3 7 6/24/94 2-3 P. zosteriformis 2.5 
3 6/24/94 1-2 C. demersum 1.2 7 6/24/94 2-3 C. demersum 2.9 
3 6/24/94 2-3 P. crispus 63.7 7 6/24/94 2-3b V. americana 21.6 
3 6/24/94 2-3 C. demersum 11.6 7 6/24/94 2-3b P. pusillus 121.6 
3 6/24/94 2-3 M. spicatum 178.5 7 6/24/94 2-3b P.crispus 7.2 
3 6/24/94 3-4 P.crispus 252.0 7 6/24/94 2-3b H. dubia 0.8 
3 6/24/94 3-4 M. spicatum 103.4 
3 6/24/94 3-4b P. crispus 50.3 
3 6/24/94 3-4b M. spicatum 171.3 
3 6/24/94 3-4c P.crispus 79.8 
3 6/24/94 3-4c C. demersum 0.6 
3 6/24/94 3-4c M. spicatum 103.0 

5 6/23/94 0-1 0.0 

5 6/24/94 1-2 P. pusillus -0.1 

5 6/24/94 1-2 V. americana 6.3 

5 6/24/94 1-2 M. spicatum 16.9 

5 6/24/94 1-2 N.f1exilis -0.1 
5 6124/94 1-2 B. beckii 5.3 
5 6/24/94 1-2b H. dubia 0.6 
5 6/24/94 1-2b B. beckii 21.9 

5 6/24/94 2-3a V. americana 1.8 
5 6/24/94 2-3a B. beckii 34.2 

5 6/23/94 2-3b Chara/Nitelia 0.4 

5 6/23/94 2-3b B. beckii 4.9 

5 6/23/94 2-3b V. americana 15.1 
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Appendix B: Saratoga Lake Biomass Data 1994 

T# Date Depth Species Biomass Ttl Date Depth Species Biomass 
(m) (g/m2) (m) (g/m2) 

1 9115/94 ()"1 V. americana 22.9 5 9/15/94 ()"1 M. spicatum 0.6 
1 9/15/94 0-1 H. dubia 13.8 5 9/15/94 0-1 N.t1exilis 4.0 
1 9/15/94 0-1 M. spicatum 0.9 5 9/15/94 ()"1 P. richardsonii 4.2 
1 9/15/94 0-1 P. zosteriform is 3.2 5 9/15/94 0-1 V. americana 43.5 
1 9/15/94 ()"1 b P. richardsonii 6.9 5 9/15/94 0-1b H. dubia 0.9 
1 9/15/94 0-1b V. americana 8.0 5 9/15/94 0-1b N. f1exilis 6.8 
1 9/15/94 1-2 C. demersum 8.3 5 9/15/94 0-1b V. americana 30.4 
1 9/15/94 1-2 M. spicatum 75.0 5 9/15/94 1-2 N.f1exilis 6.7 
1 9/15/94 1-2 V. americana 31.9 5 9/15/94 1-2 P.crispus 3.8 
1 9/15/94 2-3 C. demersum 73.8 5 9/15/94 1-2 V. americana 66.5 
1 9/15/94 2-3 M. spicatum 269.2 5 9/15/94 1-2b V. americana 120.7 
1 9/15/94 2-3 P. crispus 6.5 5 9/15/94 2-3 B. beckii 44.6 
1 9115194 3-4 M. spicatum 725.2 5 9/15/94 2-3 C. demersum 18.8 
1 9/15/94 3-4 P. zosteriform is 3.9 5 9/15/94 2-3 H. dubia 2.9 

5 9/15/94 2-3 M. spicatum 16.2 
3 9/15/94 0-1 Chara 3.2 5 9/15/94 2-3 N. quadalupensis 457.0 
3 9/15/94 0-1 N. quadalupensis 1.5 
3 9/15/94 0-1 V. americana 53.1 7 9/15/94 0-1 Chara 0.2 
3 9/15/94 ()"1 b N. quadalupensis 1.8 7 9/15/94 0-1 L. trisulca -0.1 
3 9/15/94 ()"1 b P. richardsonii 24.7 7 9/15/94 0-1 M. spicatum 2.1 
3 9/15/94 0-1b V. americana 36.3 7 9/15/94 0-1 P. crispus 0.1 
3 9/15/94 1-2 P. crispus 30.3 7 9/15/94 0-1 V. americana 0.1 
3 9/15/94 1-2 V. americana 307.7 7 9/15/94 1-2 H. dubia 32.3 
3 9115/94 1-2b P. crispus 11.2 7 9/15/94 1-2 N.flexilis 1.1 
3 9/15/94 1-2b V. americana 617.8 7 9/15/94 1-2 V. americana 14.2 

3 9/15/94 2-3 C. demersum 29.3 7 9/15/94 1-2b B. beckii 2.5 , 
. "556.4 9/15/94 E. canadensis 3 9/15/94 2-3 M. spicatum 7 1-2b 0.4 

3 9/15/94 2-3 P.crispus 15.3 7 9/15/94 1-2b H. dubia 1.2 

3 9/15/94 2-3 V. americana 1.5 7 9/15/94 1-2b N. quadalupensis 109.0 

3 9/15/94 3-4 M. spicatum 486.0 7 9/15/94 1-2b P. richardsonii 0.1 

3 9/15/94 3-4 V. americana 23.0 7 9/15/94 1-2b P. zosteriform is 6.5 
7 9/15/94 1-2b V. americana 16.8 
7 9/15/94 2-3 B. beckii 13.5 
7 9/15/94 2-3 N. quadalupensis 31.0 
7 9/15/94 2-3 P. zosteriform is 42.0 
7 9/15/94 2-3 V. americana 165.9 

7 9/15/94 2-3b N. quadalupensis 2.9 
7 9/15/94 2-3b P. crispus 8.3 
7 9/15/94 2-3b P. zosteriformis 10.0 

7 9/15/94 2-3b V. americana 128.0 
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