
Limnology and Water Quality 
of Upper Saranac Lake
Update on the 2018 Field Season

Upper Saranac Lake is one of the most intensively studied lakes in the Adirondacks. The 
lake has been the subject of numerous scientific research projects, a 29-year water quality 
monitoring program, and an invasive plant management initiative that has served as a 
model for lakes around the world. The objective of this document is to provide an update 
on the lake monitoring program by summarizing the results from the 2018 field season 

and describing historical trends in key water quality indicators and milfoil density. 
Detailed description of the lake and its watershed, field and lab methodology, 

and guidelines for interpreting data can be found in the 2017 State of the Lake 
Report found on the websites of the Upper Saranac Foundation and the Paul 
Smith’s College Adirondack Watershed Institute. 
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North Basin
The north basin of Upper Saranac Lake is best classified as a mesotrophic, with moderate nutrient concentrations.  
Overall, the trophic status of the basin has improved since the early 1990’s.  The total phosphorus concentration in the 
surface water ranged from 6.6 to 10.6 µg/L in 2018, which is in line with the management goals established for the lake 
in 1998.  The amount of total phosphorus and the biomass of algae in the surface water of the basin have significantly 
decreased since 1993.  The transparency of the north basin continues to trend down despite substantial reductions in 
nutrients and algal biomass. 

The surface water of the lake was circumneutral in terms of its acidity, with an average pH of 6.6 units. The alkalinity 
of the lake averaged 5.5mg/L in the surface and 13.8 mg/L in the bottom strata, indicating that the lake is moderately 
buffered against changes in pH. 

The chemistry of the north basin is influenced by road salt application in the watershed. Sodium and chloride 
concentration averaged 9.0 and 5.6 mg/L, respectively. In 2018, the concentration of chloride in the north basin was 
approximately four times greater than it was in 1991, and 45 times greater than concentrations in nearby unimpacted 
lakes.

Oxygen depletion occured rapidly in the shallow north basin. The hypoxic zone of the lake expanded from 1 meter off 
the bottom in early July to 8 meters off the bottom in early September.  The removal of oxygen from the bottom strata 
created a reducing environment that allowed phosphorus to transfer from the lake sediment to the water column.  

WATER QUALITY INDICATOR Minimum Median Mean Maximum
Epilmnion (surface water)

Transparency (m) 2.5 2.9 2.9 3.5
Total Phosphorus (ug/L) 6.6 8.7 10.6 16.9
Chlorophyll-a (µg/L) 2.3 4.3 5.5 13.0
Lab pH 6.5 6.7 6.6 6.8
Lab Cond (uS/cm@25C) 46.6 51.3 51.3 56.5
Apparent  Color (Pt-Co) 24.6 35.9 39.1 56.8
Alkalinity (mg/L) 2.3 4.3 5.5 13.0
Total Nitrogen 139 174 181 247
Nitrate -N (ug/L) BDL BDL 5.0 74.1
Chloride (mg/L) 8.3 8.9 9.0 9.7
Sodium (mg/L) 5.0 5.1 5.3 5.6
Dissolved Oxygen (mg/L) 8.0 8.06 8.9 11.57

Hypolimnion (bottom water)
Total Phosphorus (ug/L) 12.0 42.6 34.4 50.0
Lab pH 6.2 6.3 6.3 6.6
Lab Specific Cond (uS/cm@25C) 50.6 55.5 58.1 73.5
Apparent  Color (Pt-Co) 53.6 148.5 165.1 298.1
Alkalinity (mg/L) 11.0 12.9 13.8 20.1
Total Nitrogen 268 359 399 691
Nitrate -N (ug/L) BDL 20.2 BDL 100
Chloride (mg/L) 8.8 9.1 9.1 9.6
Sodium (mg/L) 5.0 5.3 5.3 5.5
Dissolved Oxygen (mg/L) 0.2 0.6 2.8 4.7

Table 1. Descriptive statistics of the key water quality indicators for the north basin of Upper Saranac Lake, 2018 (n = 8). BDL = below detection 
level.

Figure 1. Time series of annual average water quality and trophic indicators for the surface water of the north basin of Upper Saranac Lake, 1989-
2018. Statistically significant trends are indicated with an upward or downward facing arrow.  

Figure 2. Temperature (left) and dissolved oxygen (right) profiles of the north basin of Upper Saranac Lake, 2018. 
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South Basin
The south basin of Upper Saranac Lake is mesotrophic, with moderate nutrient concentrations.  As with the north basin, 
the trophic status of the south basin has improved since the early 1990’s.  The total phosphorus concentration in the 
surface water averaged 11.0 µg/L in 2018, which is slightly above the management goals established for the lake in 1998.  
The amount of total phosphorus in the surface water of the basin has significantly decreased since 1993, while the algal 
biomass has remained highly variable.  The transparency of the south basin continues to trend down over the last 25 
years. 

The surface water of the lake ranged from slightly acidic to circumneutral, with an average pH of 6.5 units. The alkalinity 
of the lake averaged 11.4 mg/L in the surface and 13.5 mg/L in the bottom strata, indicating that the basin is adequately 
buffered against changes in pH. 

The chemistry of the south basin is influenced by road salt application in the watershed. Sodium and chloride 
concentration averaged 8.5 and 5.0 mg/L, respectively. In 2018, the concentration of chloride in the south basin was 
approximately four times greater than it was in 1991, and 45 times greater than concentrations in unimpacted lakes.

The hypolimnion of the south basin experienced oxygen depletion at a much slower rate than the north basin. The 
hypoxic zone of the basin expanded from 1 meter off the bottom in mid-August to 6 meters off the bottom in late 
October.  

WATER QUALITY INDICATOR Minimum Median Mean Maximum
Epilmnion (surface water)

Transparency (m) 2.8 3.1 3.1 3.6
Total Phosphorus (ug/L) 6.0 11.2 11.1 18.0
Chlorophyll-a (µg/L) 2.8 4.1 5.6 11.9
Lab pH 6.3 6.5 6.5 6.7
Lab Cond (uS/cm@25C) 46.5 47.7 49.3 54.0
Apparent  Color (Pt-Co) 27.9 31.1 35.9 56.8
Alkalinity (mg/L) 9.6 11.6 11.4 12.5
Total Nitrogen 142.0 167.0 184.0 292.0
Nitrate -N (ug/L) BDL BDL BDL 41.1
Chloride (mg/L) 7.2 8.6 8.5 9.2
Sodium (mg/L) 4.6 4.9 5.0 5.8
Dissolved Oxygen (mg/L) 7.5 8.7 8.8 12.45

Hypolimnion (bottom water)
Total Phosphorus (ug/L) 8.2 16.4 17.9 29.9
Lab pH 6.2 6.3 6.3 6.6
Lab Specific Cond (uS/cm@25C) 47.9 53.2 53.8 61.6
Apparent  Color (Pt-Co) 37.5 42.3 47.2 66.5
Alkalinity (mg/L) 10.1 13.3 13.5 17.3
Total Nitrogen 164.0 297.0 298.0 446.0
Nitrate -N (ug/L) 44.9 101.0 100.1 146.0
Chloride (mg/L) 8.5 8.6 8.7 8.8
Sodium (mg/L) 4.9 5.1 5.1 5.3
Dissolved Oxygen (mg/L) 0.4 5.1 5.0 10.3

Table 2. Descriptive statistics of the key water quality indicators for the south basin of Upper Saranac Lake, 2018 (n = 8). BDL = Below detection 
level.

Figure 3. Time series of annual average water quality and trophic indicators for the surface water of the south basin of Upper Saranac Lake, 1989-
2018. Statistically significant trends are indicated with an upward or downward facing arrow.  

Figure 4. Temperature (left) and dissolved oxygen (center), and chlorophyll-a (right) profiles of the south basin of Upper Saranac Lake, 2018.  Data is 
from the environmental monitoring platform and represents daily measurments taken at noon. 
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Eurasian Water-milfoil  Monitoring
The 15 years of management effort on Upper Saranac have been incredibly successful at reducing the distribution and 
abundance of Eurasian water-milfoil (EWM). In August of 2018, EWM was only detected at three of the 13 monitoring 
locations, at a stem density that ranged from 15 to 92 stems/acre. In 2005, EWM was encountered at 12 of the 13 
locations at densities that ranged from 22 to 1,039 stems/acre.  The stem densities have remained low throughout the 
entire maintenance period, and have been particularly low over the last six years. 

At the Fish Creek pond location, EWM was observed at an estimated density of 259 stems/acre, which was similar to the 
2017 observation of (280 stems/acre) and substantially lower than the maximum observed in 2014 (700 stems/acre). 

We encountered 19 species of submerged aquatic plants at the Upper Saranac Lake locations. The most frequent taxa 
encountered were Robbins pondweed (Potamogeton robbinsii), eel grass (Vallisneria americana), water nymph (Najas), 
and stonewort (Nitella). EWM is a rare plant in Upper Saranac as it was only observed on 1% of the 588 study segments.

At the Fish Creek Pond location, we encountered 12 species of submerged merged plants, with the most frequent taxa 
encountered being Robbins pondweed (Potamogeton robbinsii), stonewort (Nitella sp.), small pondweed (Potamogeton 
pussillus), and eelgrass (Vallisneria americana). EWM  was much more common at the Fish Creek Pond location, were we 
encountered the species on 15% of the 34 study segments.  An additional invasive plant, variable-leaf milfoil (VLM), has 
become just as common in Fish Creek Pond as EWM. 

Figure 5. Location of the underwater monitoring sites on Upper Saranac Lake and Fish Creek Pond (left). Eurasian water-milfoil density at the study 
locations during August of 2005 and 2018 (right).

Figure 6. Density of Eurasian water-milfoil at the Upper Saranac Lake (top panel) and Fish Creek Pond (bottom panel) study locations during the 
month of August, 2004-2018. 

Figure 7. Percent frequency of occurrence of plant species on the transects of Upper Saranac Lake (left panel) and Fish Creek Pond (right panel) 
during August of 2018. Species in red are non-native or species of concern. 



The Adirondack Watershed Institute is a component of Paul Smith’s College that conducts work broadly fo-
cused on conserving and protecting natural resources in the Adirondack region. The mission of the AWI is to 
create scientifically sound knowledge about terrestrial and aquatic ecosystems and human relationships with 
the environment, enhance educational opportunities for undergraduate students, and to engage the Adiron-
dack Community in ways to facilitate the stewardship of our natural resources. 

To find out more about the AWI visit www.adkwatershed.org

For more information on this report, please contact:
 Corey Laxson, Senior Research Associate. Paul Smith’s Adirondack Watershed Institute. 
(518) 327-6101, claxson@paulsmiths.edu
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