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About this report

The Cataraqui Region Conservation Authority (CRCA) is a non-profit organization that works with 
local communities across southeastern Ontario to conserve natural resources on a watershed basis.  
The 3,500 square kilometre area known as the Cataraqui Region extends from Brockville to  
Greater Napanee and from the Lake Ontario / St. Lawrence River coastline north to Athens,  
Westport and Sydenham. There are about 170 named inland lakes in the Cataraqui Region, and 
they are a defining feature of its landscape and economy. As part of its conservation mandate, the 
CRCA works with partners to understand, communicate and protect the health of the lakes.

The purpose of this document is to:
1. Outline the science and importance of lake monitoring by providing an explanation of chosen 

data parameters, field methods, and provincial standards in place for assessing lake health,
2. Where possible, comment on potential issues and analyze data for regional trends; and
3. Summarize the state of a subset of lakes within the Cataraqui Region to determine lake  

resilience and data gaps for future monitoring.

The following report includes regional lake data available from 2009 to 2015. In addition, it 
provides detailed descriptions of lake function and impacts of multiple stressors on lake health. 
Throughout the document, all italicized words refer to terms defined in the glossary found in  
Appendix 1.

The Cataraqui Region Conservation Authority used key parameters to assess lake health and  
resilience. They are each discussed below and include:
• Nutrients; 
• Water quality;
• Invasive species; and
• Acidification

For a summary of lake data sources within the Cataraqui Region, refer to Appendix 2: Detailed 
Summary of Lake Monitoring in the Cataraqui Region. A table listing the data availability per 
reported lake is also provided in Appendix 2-A: Cataraqui Region Lake Data Availability.

Nutrients

In the Cataraqui Region, a primary concern for lake health is nutrient loading. The right amount of 
nutrients is required to maintain a healthy, productive lake. Too little and life cannot be sustained; 
too much and water quality deteriorates. Phosphorus, nitrogen, and carbon are the major nutrients 
that impact lake water quality. 

Excess phosphorus in a lake environment can stimulate rapid algae growth resulting in altered 
oxygen levels, water clarity (transparency) and food web interactions. Cumulatively these changes 
affect the function and health of the lake. 
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In some lakes, small increases in nitrogen may also stimulate plant and algae growth, reducing the 
aquatic diversity by providing a competitive advantage to only a few specialized species. This can 
also impair food webs since phosphorus-limited algae are known to be poor quality food sources 
for zooplankton (Elser et al. 2009, Baron et al. 2011).  

Dissolved organic carbon is a form of carbon important to consider with regard to phosphorus 
measurements and transparency, since it reflects the degree to which nutrient-rich wetlands are 
present in the watershed and can play a major role in lake function.   

Phosphorus, nitrogen, transparency, and dissolved organic carbon are further explained below. 
Appendix 3: What’s in the Water? presents additional information about algae and other aquatic 
phenomenon commonly seen in lake environments. 

Phosphorus 
Phosphorus is often the limiting factor for biological growth in freshwater systems when compared 
to more abundant elements like carbon, hydrogen, nitrogen, oxygen and sulphur (Wetzel, 2001). 
However, in environments with excess phosphorus input, growth of aquatic plants and algae may 
increase to levels that become a concern for both aquatic life and recreation. This is often referred 
to as the “productivity” of the lake. 

Phosphorus can enter lakes from atmospheric deposition, runoff from adjacent upland and wet-
land areas, and nutrient cycling within the lake. Fertilizers, human and animal wastes, plant mat-
ter, and the natural weathering of rocks and soils all contribute phosphorus. In addition, internal 
changes to lake water quality such as reduced oxygen and pH, as well as organism movement, can 
trigger the release of phosphorus from bottom sediments into the water. 

The total amount of phosphorus entering a lake depends on the surrounding bedrock geology, 
soil type, and vegetation. Changes to soil acidity alter the ability of phosphorus to be retained on 
the upland areas surrounding lakes versus leaching into the lake (see Acidification for more detail) 
(Robertson et al. 1998, Robertson 2012). Soil type and the concentration of metal ions such as 
aluminum and iron determine how easily and how much phosphorus can be bound to the soil, or 
conversely enter a lake environment (Zanini et al. 1998). This is important, as many lakes in the 
Cataraqui Region are surrounded by calcareous soils or situated on limestone bedrock, providing 
an alkaline environment that inefficiently binds phosphorous. Between these areas, soil quality, 
acidity, nutrient concentrations, and ultimately a lake’s productivity levels are variable. 
   
Total phosphorus is measured in our lakes, as this includes all forms of the nutrient (i.e., dissolved 
and bound). Generally, phosphorus samples are taken at the deepest point in a lake. Most orga-
nizations take a composite sample at a water depth equal to or twice the Secchi disk depth. The 
CRCA follows the method prescribed by the Lake Partner Program whereby samples are taken 
from the Secchi disk depth to the surface. If shallow lakes are encountered, then it is necessary to 
ensure that the collection is at least one metre off the bottom to prevent the release of any phos-
phorus stored in the sediments. 

The CRCA uses laboratory prepared sample bottles provided by the Lake Partner Program which 
are filled and sent to Dorset Environmental Science Centre for analysis. 
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Guidelines have been established by both the Federal and Provincial governments to identify  
waterbodies that are nutrient rich or nutrient poor. Objectives and / or guidelines for all parameters 
discussed in this report can be found in Appendix 4: Water Quality Standards for Aquatic Life 
and Recreation. Nutrient rich lakes are the most productive and are called eutrophic, those with a 
moderate amount are mesotrophic, and those with the least amount of nutrients are oligotrophic. 
Table 1 below displays ranges of total phosphorus concentrations and the trophic status attributed 
to each. Phosphorus concentrations and the trophic status attributed to each.

Table 1: Trophic status guidelines based on total phosphorus concentrations
Provincial Water Quality Objectives Canadian Water Quality Guidelines for the 

Protection of Aquatic Life
Ultra-oligotrophic < 0.004 mg/L

Oligotrophic < 0.01 mg/L Oligotrophic 0.004 - < 0.010 mg/L
Mesotrophic 0.01 mg/L to 0.02 mg/L Mesotrophic 0.010 - < 0.020 mg/L
Eutrophic > 0.02 mg/L Meso-eutrophic 0.020 - < 0.035 mg/L

Eutrophic 0.035 - < 0.100 mg/L
Hyper-eutrophic > 0.100 mg/L

For Cataraqui Region lake assessments, the Provincial Water Quality Objectives (PWQOs) are  
applied to the samples from 2009 to 2015 tested for total phosphorous. The resulting classifica-
tions are a standard method to assess productivity; however, a more productive lake is not always 
an indication that the lake is affected by excessive nutrients from sources of pollution. Some lakes 
in the region are naturally high in phosphorus due to their physical characteristics. For example, a 
shallow lake dominated by wetlands near the bottom of a watershed would be expected to display 
higher nutrient levels than a deeper lake with few wetland areas near the headwaters.  

Whether a lake may be subject to excessive nutrient loading can be determined based on phos-
phorus level trends increasing or decreasing over 
time. An increasing trend could mean changes 
within the watershed are causing more nutrients 
to enter the lake, impacting the water quality and 
ultimately the types of plants and animals able to 
survive. For example, a shift from oligotrophic to 
mesotrophic conditions could result in lower oxy-
gen levels and a change in the fish community.  

Ninety-eight percent of the 45 lakes assessed within 
this report have at least one year of total phos-
phorus data from 2009-2015. Nineteen lakes had 
less than five years of data, six lakes had five to six 
years, and 18 lakes had seven consecutive years. 
Using this data, the trophic status of each lake was 
determined by comparing the seven year average 

concentrations to the Provincial Water Quality Objectives (Table 1). As depicted in Figure 1 and 
2, nine lakes were determined to be eutrophic (18%), 23 mesotrophic (53%), and 11 oligotrophic 

Figure1: Summary of trophic status findings 
for 45 lakes within the Cataraqui Region
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(24%). Two lakes had no total phosphorus data within the seven year period (Collins Lake and 
Singleton Lake).

The Mann-Kendall non-parametric statistical test for less than 10 data points (i.e. years) was  
applied at a 95% confidence level to determine whether a trend exists for average annual total 
phosphorus concentrations (Hirsch et al. 1982 and Gilbert 1987). It must be noted the trend analy-
sis was only applied to lakes with greater than four years of data.
 
The following list and Figure 3 provide a summary of the 45 reported lakes: 

• Decreasing Trend: Inverary Lake, Troy Lake, Loughborough Lake (east basin) 

• Increasing Trend: Loon Lake 

• Stable / No Trend: Bass Lake, Benson Lake, Buck Lake, Charleston Lake, Desert Lake, Devil 
Lake Dog, Lake, Gananoque Lake, Indian Lake, Killenbeck Lake, Knowlton Lake, Loughbor-
ough Lake (west basin), Lyndhusrt Lake, Lower Beverley Lake, Newboro Lake, North Otter 
Lake, Opinicon Lake, Red Horse Lake, Sand Lake, South Lake, Upper Beverley Lake, and 
White Fish Lake 

• Data Insufficient: Big Clear Lake, Birch Lake, Canoe Lake, Collins Lake, Colonel By Lake,  
Cranberry Lake, Elbow Lake, Fishing Lake, Graham Lake, Grippen Lake, Gould Lake,  
Guerley Lake, Higley Lake, Little Long Lake, Long (Fodey) Lake, Lower Rock Lake, Singleton 
Lake, Sydenham Lake, Temperance Lake, and Upper Rock Lake

 

Figure 3: Average total phosphorus trends over seven years for 45 lakes 
determined using the Mann-Kendall non-paramertic, one-tailed statistical test

 

Figure 1: Summary of trophic status findings for 45 lakes within the Cataraqui Region 

 

 

Figure 3: Average total phosphorous trends over seven years for 45 lakes determined using the Mann-
Kendall non-parametric, one-tailed statistical test 
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As monitoring efforts continue, additional data and lakes will be included in the subsequent assess-
ments to better understand trends in lake trophic status across the Cataraqui Region. This will help 
to provide an indication of lake resilience in relation to stressors such as development pressures 
and climate change.  

Nitrogen
Along with phosphorus, nitrogen is an essential nutrient to sustain biological growth; therefore, 
affecting the productivity of freshwater systems. Nitrogen can enter lakes through precipitation, 
groundwater discharge, bacteria fixation in the water and sediments, or by runoff from fertilizers 
(Wetzel, 2001). Like phosphorous, an overabundance of nitrogen in lakes can result in excessive 
plant growth, algae blooms (eutrophication), reduce water clarity, and cause changes in species 
diversity. 

Nitrate is the primary source of nitrogen for aquatic plants originating from soils, organic matter, 
fertilizers, animal waste, and wastewater effluent. It is measured and considered as an indicator 
for determining direct sources of pollution such as agricultural runoff or sewage. Natural levels of 
nitrate are usually less than 1 mg/L, and concentrations over 10 mg/L will have effects on aquatic 
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Figure 2: Trophic status map for 45 lakes within the Cataraqui Region



species (Nordin and Pommen 2009). Nitrite and ammonia concentrations are often measured with 
nitrate, as an excess of either nutrient can cause toxic conditions for aquatic species. 

Nitrogen concentrations in a lake are often noted as total nitrogen or the sum of Total Kjeldahl  
Nitrogen (ammonia, organic and reduced nitrogen), nitrate, and nitrite. The method used to collect 
nitrogen samples is the same for phosphorous. 

As previously noted, phosphorus is often the limiting resource in lakes; however, depth, tempera-
ture, and seasonal variation can impact whether a lake is phosphorus, or nitrogen limited (or co-
limited). In the summer months for example, denitrification may promote nitrogen limited condi-
tions favouring the growth of nitrogen-fixing algae such as cyanobacteria in shallow lakes (Parrish 
2014, Dolman et al., 2016). In deeper lakes with little temperature variation, phosphorus is often 
trapped in the sediments allowing for a greater concentration of nitrogen within the water column 
(Kolzau et al., 2014). An increase in nitrate late in the summer season can increase algae growth 
and reduce local diversity. A decrease in nitrate can reduce the capacity of a lake to resist changes 
in pH and may also reduce diversity (Baron et al. 2011). 

The nutrient ratio of total nitrogen to total phosphorus is therefore often considered to determine 
which one is the limiting nutrient. The nutrients present indicate pollution sources, nutrient  
cycling, and the algae species present, which can inform lake management recommendations.  It 
must be noted that total nitrogen concentrations and nutrient ratios are not available for most  
Cataraqui Region lakes; however, for instances where the data are available it has been consid-
ered. Out of 45 lakes, 17 lakes have total nitrogen concentration data for at least one year and 
suggest that total phosphorus is the limiting nutrient. This is often the case where the majority of 
nutrients within lakes are from natural sources.    

Transparency  
Transparency is often the first measurement taken during lake monitoring. Transparency is a mea-
sure of the depth to which sunlight penetrates the water column and is used as an indicator of lake 
productivity and nutrient abundance. Generally, transparency is greater in lakes with lower produc-
tivity because fewer algae are present to block sunlight in the water column. Deeper lakes tend to 
have greater transparency, in part, because shallow lakes experience more frequent mixing due to 
wind and wave action with a consequence of increased turbidity (suspended soil particles). 

The degree of transparency is important for aesthetics, as well as for predators that rely on sight 
for feeding. Along with the relative abundance of algae, turbidity and colour can also affect light 
penetration. Light and heat from solar (UV) radiation is a key factor in determining which organism 
communities will be found in a lake. The intensity and overall effect of transparency on tempera-
ture is dependent on a lake’s physical features and surrounding land use influences. A low degree 
of transparency often results in aquatic plants not receiving enough sunlight for photosynthesis, 
maintains excess nutrients within the water column, and reduces visibility for predators. High tur-
bidity can be caused by soil erosion, increased sedimentation near wetlands, waste discharge into 
the lake, urban runoff, and excessive algae growth. Some bottom-feeding fish such as the common 
carp can also increase turbidity, as they disturb sediments while feeding and during spawning sea-
sons (Badiou and Goldsborough 2006, Kloskowski 2011). 
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A Secchi disk is used to measure transparency. The 
CRCA follows the Lake Partner Program’s method-
ology for determining the Secchi disk depth. On a 
calm day, between 10 AM and 4 PM at the off-shore 
deep spot within a lake, a 20 centimeter black and 
white disk is lowered into the water on the shady 
side of the boat (Figure 4). The Disk is lowered until 
it can no longer be seen (without sunglasses), then it 
is slowly pulled back up until it reappears; these two 
depth measurements are averaged to determine the 
depth of transparency. Low Secchi disk depths indi-
cate more productive, turbid or coloured water, and 
high Secchi disk readings indicate clearer water. Val-
ues are then compared to water quality guidelines.  

The Provincial Water Quality Objectives include two 
guidelines related to transparency:
(1) Secchi disk depth should be greater than 1.2  
     meters so that the bottom is visible at beaches.
(2) The “natural” Secchi disk reading should not be     
     altered by more than 10 percent.

The natural Secchi disk readings for Cataraqui Region lakes are generally unknown; therefore,  
assessment of transparency instead focuses on the objective for water clarity at beaches and ap-
plying trophic classifications used by the Ontario Ministry of the Environment and Climate Change 
(MOECC). Given that Secchi disk depth readings have a strong relationship to algal biomass, they 
can be used as an indicator of the trophic status or nutrient concentrations in a lake (Table 2). 

Table 2: Trophic status Secchi Disk depth ranges as depicted by the Lake Partner Program
Trophic Status Secchi Disk Depth (m)

Oligotrophic > 5

Mesotrophic 3-5

Eutrophic < 3

The PWQO for beaches as well as the trophic status classification are applied to every lake in the 
Cataraqui Region where Secchi disk depth measurements are taken.

As provided by the Lake Partner Program, 84% of 45 lakes within this report have Secchi disk 
depths for at least one sampling year from 2009-2015. The following list and Figure 5 present the 
Secchi disk depth trophic status of the 45 reported lakes as per Table 2:
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Figure 4: A Secchi Disk is used to monitor 
for transparency in the water column.



• Eutrophic: Benson Lake, Colonel By, Cranberry Lake (Seeley’s Bay), Dog Lake (except for north 
end), Elbow Lake, Graham Lake, Gould Lake, Inverary Lake, Little Long Lake, Lower Beverly 
Lake (Oak Bay), Lyndhurst Lake, South Lake, Temperance Lake, Troy Lake, Upper Beverly Lake; 

• Mesotrophic: Birch Lake, Buck Lake, Cranberry Lake (except Seeley’s Bay), Desert Lake, 
Devil Lake (northeast and southwest corners), 
Fishing Lake, Gananoque Lake, Killenbeck 
Lake, Long Lake, Loughborough Lake (East 
Basin), Lower Beverly Lake (except for Oak 
Bay), Lower Rock Lake, Newboro Lake (Leisure 
Point), Opinicon Lake, Red Horse Lake, Upper 
Rock Lake, Whitefish Lake;  

• Oligotrophic: Bass Lake, Big Clear Lake, 
Charleston Lake, Devil Lake, Grippen Lake, 
Higley Lake, Indian Lake, Loon Lake, Newboro 
Lake (Hungry Bay), Otter Lake, Sand Lake, 
Desert Lake, Loughborough Lake (West Basin), 
North Otter Lake, Dog Lake (north end), Guer-
ley Lake; 

• No data: Canoe Lake, Collins Lake, Knowlton Lake, Little Long Lake, Singleton Lake.

Using the same method as average total phosphorus (see Phosphorus section), the Mann-Kendall 
non-parametric statistical test was applied to average lake Secchi disk depths to determine a poten-
tial trend. As with phosphorus, the analysis was only applied to lakes with greater than four years of 
data.

Out of 45 lakes, results were found to be significant for five (see Figure 6):

• Decreasing Trend (reduced transparency): Opinicon Lake, Red Horse Lake, Upper Beverley 
Lake; 

• Increasing Trend (improving transparency): Loughborough Lake (East and West Basin); 

• Stable / No trend: Bass Lake, Buck Lake, Charleston Lake, Desert Lake, Devil Lake, Ganan-
oque Lake, Inverary Lake, Killenbeck Lake, Lower Beverley Lake, Lyndhurst Lake, Newboro 
Lake, North Otter Lake, Sand Lake, South Lake, Troy Lake, Whitefish Lake; 

• Data Insufficient: Benson Lake, Big Clear Lake, Birch Lake, Dog Lake, Canoe Lake, Collins 
Lake, Colonel By Lake, Cranberry Lake, Elbow Lake, Fishing Lake, Gould Lake, Graham Lake, 
Grippen Lake, Guerley Lake, Higley Lake, Indian Lake, Knowlton Lake, Little Long Lake, Long 
(Fodey Lake), Loon Lake, Lower Rock Lake, Singleton Lake, Sydenham Lake, Temperance Lake, 
Upper Rock Lake.
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Figure 5: Trophic status of 45 lakes within 
the Cataraqui Region based on Secchi Dish 



 

Figure 5: Trophic status of 45 lakes within the Cataraqui Region based on Secchi disk depths 

 

Figure 6: Trends analysis for Secchi disk depths recorded for 45 lakes from 2009-2015. Increasing 
indicates improved transparency, while decreasing suggests reduced transparency  
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Figure 6: Trend analysis for Secchi Dish Depths recorded for 45 lakes from 2009-2015. 
Increasing indicates improved clarity, while decreasing suggests reduced transparency

It is often the scenario where Secchi disk depths and average total phosphorus concentrations do 
not produce the same trophic status classification. As such, transparency is used as an initial obser-
vation for determining water quality influences and status, with total phosphorus concentrations 
depicting a more accurate representation of nutrient abundance.

Dissolved Organic Carbon
Dissolved organic carbon (DOC) is a mixture of yellow, brown, and black organic carbon com-
pounds that are naturally found in all waterbodies. Levels of organic carbon can have profound 
effects on a lake’s health, as water transparency, acidity, light penetration, and primary production 
can be affected by varying concentrations (Wetzel 2001, Sobek et al. 2007). The proportion of 
nearby wetlands and upstream lakes, elevation above sea level, bank slopes, surrounding vegeta-
tion, climate, soil type, and runoff frequency all impact the concentration of organic carbon within 
a lake environment. Most organic carbon comes from the surrounding catchment or drainage 
area of a lake via runoff from soils and wetlands. Wetlands provide the largest source of dissolved 
organic carbon inputs into lakes and streams (Gergel et al. 1998). As water passes through a wet-
land area, tannins are released from the plants which enhance the brown colour. This may also be 
noted during the fall as decaying leaves enter the lake. 

Thirty-one lakes within the Cataraqui Region have available data for dissolved organic carbon. Of 
the reported lakes, 15 have data from 2012 or 2013 sampling events provided by Queen’s Univer-
sity. Since data is from less than five sampling events, no results or further analysis were included.
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Water Quality

Lake water quality is dependent on a number of factors; some are natural influences while others 
relate to human activities. In addition to the nutrients previously discussed, temperature, dissolved 
oxygen, chloride and acidity are considered, where available, for each of the reported lakes in the 
Cataraqui Region.       
 

Temperature
Temperature is the measure of the intensity of heat stored in water and is one of the most influen-
tial physical water quality parameters affecting the health of a lake (Wetzel 2001). Heat can enter 
a lake from direct absorption of solar radiation, transfer from air, release from sediments, runoff, 
groundwater or precipitation, and is conveyed throughout the lake by wind energy. Lake tempera-
tures can be reduced by evaporation or from cooler waters flowing into the lake (Wetzel, 2001). 
Water quality and species diversity are processes that are affected by changes in temperature 
(Table 3).

Table 3: Effect of temperature on lake parameters and processes
Temperature Influences Effect
In-lake Processes Higher temperature increases rate of chemical reactions, metabolism, 

growth and reproduction
Dissolved Oxygen Solubility increases as water temperature decreases (i.e. highest oxygen 

concentration is found in the coldest temperatures)
Density Maximum water density at 4°C: as temperature fluctuates, changes can 

lead to stratification (i.e. thermal layering)
Species Composition Diversity is dependent on tolerance levels to varying temperature
Environmental Cues Temperature changes impact chemical signalling for aquatic insects and 

fish to emerge or spawn

As air temperatures fluctuate throughout the year, lakes too undergo seasonal changes.  Since  
water density differs with temperature (i.e. water is heavier as it approaches 4° C), the lake stratifies 
throughout the seasons creating different layers. Figure 7 illustrates the effects of lake temperature 
and the sections below provide an explanation. 
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Winter
In the winter, the lake remains at its maximum density (at 4°C) except for the surface waters that 
generally freeze at 0°C forming a layer of ice (Figure 7A). Unless the top snow layer is thick, solar 
radiation allows photosynthesis to occur throughout the surface layers keeping the dissolved oxy-
gen at a consistent concentration, and temperatures may increase above 4°C (Wetzel 2001). 

Spring and Fall
In the spring and fall, lake mixing occurs at times when the temperature remains at 4°C throughout 
the entire water column (Figure 7B). This process is referred to as lake turnover (Wetzel 2001). 
Generally, dissolved oxygen and nutrients remain consistent throughout the lake. Timing and tem-
perature ranges during lake turnover are variable depending on climate conditions such as water 
levels and the frequency and strength of wind currents. Seasons with reduced wind events mini-
mize water circulation and temperature stability, therefore the bottom lake temperatures are often 
unable to acquire heat from the surface and remain at colder ranges. 

Summer
In the summer, the surface waters are heated, altering water density and isolating colder, deeper 
lake sections from mixing (Figure 7C). This splits the lake into three main sections: 

• Epilimnion - the warmest layer that readily mixes due to low density water in contact with wind
• Metalimnion - the middle region separating the top and bottom layers with a temperature dif-

ference of at least 1°C (thermocline)
• Hypolimnion - the coldest and deepest layer with limited mixing (Figure 8) (Wetzel 2001). 

It should be noted that not all lakes behave the same with regards to dissolved oxygen, nutrients, 
and temperature throughout the year. For example, in oligotrophic lakes with low nutrients, the 
dissolved oxygen is often higher in the hypolimnion versus high nutrient eutrophic lakes where 
there is often little to no oxygen present near the bottom sediments (Müller et al. 2012). In deeper 
lakes, light does not penetrate to the hypolimnion. Through decomposition on the lake bottom, 
bacteria reduce the oxygen content, increasing the solubility of phosphorus and nitrogen from the 
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Figure 7: Seasonal lake changes due to temperature and water density. Adapted from  
Dennis Nyberg at the University of Illinois at Chicago.



sediments. This can have a large effect on water quality, aquatic diversity, and algae growth (Müller 
et al. 2012).

Monitoring and Reporting
Ideally temperature is recorded two to three times per year during spring turnover, in the summer 
when the lake is stratified, and again during fall turnover. Measurements are taken at the off-shore 
deep point of a lake every metre from the surface to the lake bottom using a hand-held dissolved 
oxygen and temperature meter. 

Seventeen lakes within the Cataraqui Region have been monitored for temperature throughout the 
summer during stratification. These data are important to create temperature profiles (Figure 8). 
Lakes can then be classified as warmwater, coolwater or coldwater. These classifications are known 
as a lake’s thermal regime and provide an understanding of the average habitat and potential  
species present within a lake.

Dissolved Oxygen
Dissolved oxygen is the amount of oxygen in the water. It is essential for the metabolism of aquatic 
organisms (Wetzel 2001). Dissolved oxygen is used as an indicator of suitable fish habitat, as many 
species cannot survive in low oxygen environments. Photosynthesis and wave action are oxygen 
sources for lakes. The amount of oxygen in the water affects the solubility and availability of many 
nutrients, which in turn impacts productivity, species diversity, and lake health.  

The level of dissolved oxygen in a system is dependent on temperature, time of day, season, depth, 
elevation above sea level, and flow rate. Oxygen is at its lowest concentration in freshwater sys-
tems when temperatures and altitudes are high, and during the night, when plants produce carbon 
dioxide instead of oxygen (i.e. respiration). 

A dissolved oxygen gradient indicating optimal survival of aquatic species can be seen in Table 4. 
As with temperature, a further explanation of seasonal variation and monitoring techniques is out-
lined below.
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Figure 8: Layers of lake stratification during summer months



Table 4: Levels of dissolved oxygen in relation to aquatic species survival requirements. 
    Adapted from Behar 1997.

Dissolved Oxygen Level (mg/L) Surviving Capacity
0-2 Not enough oxygen to support life
2-4 Only a few species of fish and aquatic insects can survive
4-7 Good for many aquatic species, low for cold water fish
> 7 Favourable range for the majority of aquatic species

Seasonal Variations
During the summer, warmer temperatures at the lake surface reduce the amount of oxygen avail-
able. Therefore, fish and other organisms migrate to deeper, more oxygen rich parts of the lake. 
During the spring and fall, water temperatures mix and the entire lake has equal dissolved oxygen 
levels. In the winter, many shallow, productive lakes with an average depth of less than three  
metres exhibit winterkill or the mortality of organisms due to reduced oxygen levels under the ice 
and snow from minimal photosynthesis (Wetzel 2001). 

Monitoring and Reporting
Dissolved oxygen is measured in milligrams per litre (mg/L) using a probe that is calibrated to maxi-
mum saturation in ambient air at 25°C prior to measurement. Lake water temperature readings are 
often taken at the off-shore deep point of the lake at one metre intervals, stopping at one metre 
from the bottom sediments. The information collected can be used to construct a dissolved oxygen 
– temperature profile which is used to identify the water layers and determine preferable aquatic 
habitats. 

Fifteen lakes within the Cataraqui Region have been monitored for dissolved oxygen. Of the  
reported lakes, 13 (29%) have data from one sampling event between 2009-2015. Since data is 
from less than five sampling events, no results or further analysis were included.

Invasive Species

Lakes in the Cataraqui Region are susceptible to colonization by a variety of plants and animals 
that are not native to our local ecosystems. Species that originate from other places and are prolific 
reproducers can disrupt food chains, change water quality, and are collectively called invasive spe-
cies. This report is focused on invasive mussels, owing to the available data and their relationship 
with water quality. For more information about invasive species that may be affecting lakes in the 
region refer to Appendix 5: Invasive Species of the Cataraqui Region. 

Each Lake Summary Report includes information about reported sightings of zebra mussels (Ontar-
io Federation of Anglers and Hunters Invasive Species Watch Program). It also presents information 
about whether calcium conditions in the lake are favourable to colonization by invasive mussels.

Calcium is necessary for the physical structure of all organisms and is of particular importance to 
mussels and snails. Table 5 displays calcium concentration ranges for the survival of invasive mussel 
species. 
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Zebra mussels (Dreissena polymorpha) (Figure 9) are an invasive species that have colonized many 
lakes in the Cataraqui Region. They are voracious feeders, nudge other native mussels out of their 
niche, can change nutrient cycling and light penetration, clog water intake pipes and make shore-
lines unsafe for swimming and wading due to their sharp shells.

Quagga mussels (Dreissena bugensis) (Figure 9) are a second invasive mussel spreading through-
out Ontario. Studies show that the calcium requirements of the quagga are similar to those of the 
zebra mussel (Table 5) (Whittier et. al., 2008).

Table 5: Calcium concentration thresholds for the survival and establishment of zebra and 
quagga mussel populations. Data adapted from Therriault et al. 2012.

Category Definition Zebra Mussel 
Ca <mg/L)

Quagga Mussel
Ca (mg/L)

Very Low No adult survival  < 12 < 12
Moderate Evidence that both adult survival AND reproduc-

tion are supported at a minimum level
12-19 NA

High Evidence that good sized populations are support-
ed in terms of both survival and reproduction

19-25 12-32

Very High Very close to or at optimal range for all stages of 
the mussel life history; usually supports high to 
very high level of infestation

> 25 > 32

Like other water quality parameters, calcium samples are taken at the deepest point in a lake via 
a composite sample at the Secchi disk depth, as prescribed by the Lake Partner Program. The 
CRCA uses sample bottles provided by the Lake Partner Program which are filled and sent to the 
Dorset Environmental Science Centre for laboratory analysis. Calcium concentrations are then used 
to determine the buffering capacity of the lake as well as the likelihood of native and non-native 
species surviving in lakes across the Cataraqui Region.

The data available from the Invading Species Watch Program, CRCA staff observation, Parks Can-
ada, Queen’s University, lake associations, and results from published papers (Nienhius et al. 2014, 
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Figure 9: Quagga  
mussel (left) versus  
zebra mussel (right).

http://desc.ca/programs/LPP
www.invadingspecies.com/get-involved/invading-species-watch-program/


Cohen and Weinstein 2001), provides zebra mussel monitoring information for approximately 75% 
of the reported lakes across the Cataraqui Region (Table 6). Spiny water flea has also been moni-
tored by the program at 16 lakes within the Cataraqui Region, with no observed sightings to 2015. 

Table 6: Cataraqui Region lakes with reported presence and absence of zebra mussels (to 2015) 
 

Zebra Mussels
Present Absent

Bass Lake Loon Lake Desert Lake
Benson Lake Lower Beverley Lake Elbow Lake

Big Clear Lake Loughborough Lake Fishing Lake
Birch Lake Lyndhurst Lake Gould Lake
Buck Lake Newboro Lake Graham Lake

Charleston Lake Opinicon Lake Grippen Lake
Collins Lake Red Horse Lake Guerley Lake

Colonel By Lake Sand Lake Killenbeck Lake
Devil Lake Singleton Lake Long (Fodey) Lake
Dog Lake South Lake

Gananoque Lake Sydenham Lake
Indian Lake Whitefish Lake

Acidification

Acidification is the process of lakes reducing in pH. The preferred pH range in freshwater systems 
is 6.5-8.5 (Table 7) (Behar 1997). This range encompasses natural variation within the water col-
umn, as photosynthesis, respiration, and decomposition all have an impact on a lake’s pH. The 
unit pH is often measured at the deepest off-shore point in a lake using a YSI instrument at one 
meter intervals. Below is a description of the importance of acidity and alkalinity in determining 
lake health. It should be noted that lakes in the Cataraqui Region are not at risk of acidification 
due to high buffering capacities. 

Table 7: Acidification status of lakes based on pH values. Adapted from Laxson et al. 2016.

Lake Acidity Status
pH less than 5 Acidic: critically impaired
pH 5-6 Acidic: threatened
pH 6.5-8.5 Not-impacted: natural range
pH > 8.5 Alkaline: non-impacted
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Acidity and Alkalinity
Lake acidity is largely dependent on inputs from the surrounding environment, such as the weath-
ering of rocks, pollution and soil quality. It can have a significant effect on nutrient concentrations 
and the related productivity of a lake (Hellström 2012). Research has shown acidic soils are far 
more effective in binding phosphate, a form of phosphorous, compared to soils with greater con-
centrations of calcium carbonate (Robertson 1998). In acidic soils, metal ions such as aluminum 
and iron readily react and bind with phosphates preventing leaching into the lake environment. 
Understanding both soil and water acidity (i.e. pH) across a watershed is therefore important to 
determine the sensitivity of lakes to external inputs. 

Alkalinity is the ability of a waterbody to neutralize acids and resist changes in pH, also known as 
the buffering capacity. It is influenced by the amount of calcium carbonate (CaCO3), phosphates 
and silicates in the water. The levels of these parameters differ depending on the types of soil and 
bedrock within a watershed (Oram 2014). For example, in areas of limestone (rich in carbonate) 
lakes generally have high alkalinity and high buffering capacity. Within the Cataraqui Region, lime-
stone formations are prevalent in two watersheds: Millhaven Creek and Collins Creek. In contrast, 
lakes in regions of granite tend to have lower alkalinity and reduced buffering capacity. It must also 
be noted that calcareous soils have been identified along the transition zone between the lime-
stone and granite areas within the region, thus presenting higher alkalinity than would normally 
be found in a granite-dominated area (Castro 2017). A higher buffering capacity is important for 
fish and aquatic life, as it protects the surface waters from rapid changes in pH from events such as 
acid rain. For the protection of aquatic communities, the buffering capacity should remain at an al-
kalinity of at least 20 mg/L (Oram 2014). Alkalinity levels below 10mg/L are considered very poor, 
while concentrations above 20 mg/L are considered high with little chance that pH will change 
(Murphy 2007).

The Ontario Ministry of Natural Resources and Forestry has previously assessed the acidification 
risk of 26 lakes within the Cataraqui Region, and has noted all 26 to be resilient or have very low 
sensitivity to changes in acidity based on pH and high alkalinity concentrations (MNRF 1989). The 
data presented by the MNRF (1989) was compared to average total calcium and pH levels for the 
45 lakes reported where data are available. Results indicate there is a very low risk to lake acidifi-
cation across the region.

Thirty-three lakes within the Cataraqui Region have been monitored for pH. Of the reported lakes, 
19 (42%) have a pH reading from at least one sampling event from 2009-2015. Since the data 
includes less than five sampling events, no further analysis was included. Alkalinity is only reported 
for Charleston Lake.  

Summary - Lake Health in the cataraqui Region

Reported lakes within the Cataraqui Region are generally healthy with suitable conditions to sup-
port aquatic communities, resist changes in pH, and adapt to external stresses such as changes in 
shoreline habitat. However, eight lakes within the Region have eutrophic conditions and over 40% 
have been invaded by zebra mussels. For information about best practices to maintain and im-
prove lake heath, refer to Appendix 6.    
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Many data gaps remain and should be considered when prioritizing new monitoring programs. 
Consecutive data for Secchi disk depths and total phosphorus are improving; however, multiple 
lakes have less than five readings over the past seven years. There is little dissolved oxygen and 
temperature data available for the majority of lakes in the Cataraqui Region. This will be increas-
ingly important in the context of a changing climate, the introduction of new invasive species and 
ongoing shoreline development around the lakes. Table 8 summarizes lake data for trophic sta-
tus, significant average total phosphorus concentration trends, and the presence of zebra mussels. 
CRCA water quality sampling for 2016 included Collins, Colonel By, Lower Rock, Singleton, and 
Upper Rock Lakes. Appendix 7 is a list of all named lakes within the Cataraqui Region that can be 
referenced when compiling data for additional reporting. 

For any specific questions on information presented in this report or about lakes within the  
Cataraqui Region, contact the Cataraqui Region Conservation Authority or your local lake associa-
tion (Appendix 8). 

Table 8: Summary of Cataraqui Region lake condition results from 2009-2015. 

Lake Name Trophic Status Trophic Trend Invasive Species
Bass Lake Oligotrophic Stable/No trend Yes - zebra mussels
Benson Lake Eutrophic Stable/No trend Yes - zebra mussels
Big Clear Lake Mesotrophic Data insufficient Yes - zebra mussels
Birch Lake Mesotrophic Data insufficient Yes - zebra mussels
Buck Lake Oligotrophic Decreasing Yes - zebra mussels (south branch 

only)
Canoe Lake Oligotrophic Data insufficient None reported
Charleston Lake Oligotrophic Stable/No trend Yes - zebra mussels
Collins Lake No data Data insufficient Yes - zebra mussels
Colonel By Lake No data Data insufficient Yes - zebra mussels
Cranberry Lake Eutrophic Data insufficient None reported
Crow Lake Mesotrophic Increasing Absent (confirmed by survey)
Desert Lake Oligotrophic Stable/No trend Absent (confirmed by survey)
Devil Lake Oligotrophic Decreasing Yes - zebra mussels
Dog Lake Eutrophic Stable/No trend Yes - zebra mussels
Elbow Lake Mesotrophic Data insufficient Absent (confirmed by survey)
Fishing Lake Mesotrophic Data insufficient Absent (confirmed by survey)
Gananoque Lake Eutrophic Increasing Yes - zebra mussels
Gould Lake Oligotrophic Data insufficient Absent confirmed by survey)
Graham Lake Mesotrophic Data insufficient Absent (confirmed by survey)
Green Lake Oligotrophic Stable/No trend Absent (confirmed by survey)
Grippen Lake Mesotrophic Data insufficient Absent (confirmed by survey)
Guerley Lake Mesotrophic Data insufficient Absent (confirmed by survey)
Higley Lake Mesotrophic Data insufficient None reported
Indian Lake Mesotrophic Stable/No trend Yes - zebra mussels
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Inverary Lake Mesotrophic Decreasing None reported
Killenbeck Lake Mesotrophic Stable/No trend Absent (confirmed by survey)
Knowlton Lake Oligotrophic Stable/No trend None reported
Little Long Lake Mesotrophic Data insufficient None reported
Long (Fodey) Lake Mesotrophic Data insufficient Absent (confirmed by survey)
Loon Lake Mesotrophic Increasing Yes - zebra mussels
Loughborough Lake West - Oligotrophic

East - Mesotrophic
Decreasing Yes - zebra mussels

Lower Beverley Lake Mesotrophic Decreasing Yes - zebra mussels
Lower Rock Lake Oligotrophic Data insufficient None reported
Lyndhurst Lake Eutrophic Stable/No trend Yes - zebra mussels
Mink Lake Oligotrophic Stable/No trend None reported
Newboro Lake Mesotrophic Stable/No trend Yes - zebra mussels
North Otter Lake Oligotrophic Stable/No trend None reported
Lake Name Trophic Status Trophic Trend Invasive Species
Opinicon Lake Mesotrophic Increasing Yes - zebra mussels
Otter (South) Lake Mesotrophic Stable/No trend Yes - zebra mussels
Red Horse Lake Mesotrophic Stable/No trend Yes - zebra mussels
Sand Lake Mesotrophic Stable/No trend Yes - zebra mussels
Singleton Lake No data Data insufficient Yes - zebra mussels
South Lake Eutrophic Stable/No trend Yes - zebra mussels
Spectacle Lake Mesotrophic Increasing Absent (confirmed by survey)
Sydenham Lake Mesotrophic Data insufficient Yes - zebra mussels
Temperance Lake Mesotrophic Data insufficient None reported
Troy Lake Eutrophic Decreasing None reported
Upper Beverley Lake Mesotrophic Stable/No trend None reported
Upper Rock Lake Oligotrophic Data insufficient None reported
Whitefish Lake Mesotrophic Stable/No trend Yes - zebra mussels
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Acidification: the process of a substance becoming acidic (pH<7)

Algae Blooms: mats or floating clumps on the surface or within the water column of a waterbody 
formed by the accelerated and excessive growth of algae and often producing odours

Algal Biomass: the amount of algae organic matter in a given area or volume

Atmospheric Deposition: process of pollutant transport from land sources into the atmosphere, 
further processed, and released or deposited on land or waterbodies at distances further away

Bacteria fixation: the process of bacteria converting nitrogen from the atmosphere into ammonia

Basin: a natural depression in the land surface that often drains into a lake

Buffering Capacity: the ability of a waterbody to neutralize acids and resist changes to pH

Catchment (drainage basin): an area of land where surface water from precipitation events drains 
to a single point

Calcareous: mostly or partly composed of calcium carbonate

Cyanobacteria: a type of bacteria found in lakes with high nutrients and warm temperatures re-
quiring photosynthesis for survival. Also referred to as blue-green algae and may contain toxins.

Denitrification: the process of microbial breakdown changing nitrate to molecular nitrogen for 
plant uptake

Dissolved oxygen-temperature profile: a line graph depicting depth along the y-axis (with the 
surface depth of 0 meters at the top), compared to temperature and dissolved oxygen on the x-axis 
to represent changes in both parameters within the water column of a lake

Drowned-lands: a man-made area that has been flooded to create a reservoir, pond, or lake

Ecozone: a large area of land or water displaying unique biotic and abiotic characteristics

Ecoregion: a major ecosystem containing a geographically distinct assemblage of species, natural 
communities and environmental conditions  

Epilimnion: the top or warmest layer of a lake that readily mixes due to low density and interac-
tion with wind currents

Eutrophic: a trophic classification inferring a water body has excessive nutrient and plant growth 
(reduced lake health)

Eutrophication: the process of accumulating excessive amounts of nutrients from external sources

Endangered species: means a wildlife species that is facing imminent extirpation or extinction

Glossary & Abbreviations
Appendix 1



Extirpated: a species that has been completely wiped out and no longer present from its natural 
environment

Groundwater discharge: the movement of water from the bottom layers of sediment (earth) to the 
surface (often into lakes and streams)

Groundwater recharge: the movement of water from lakes and streams (surface water) through 
the sediments into groundwater sources (usually aquifers)

Headwaters: the most upstream portion of a watershed

Hypolimnion: the deepest and coldest layer of a lake with limited mixing

Invasive Species: species that are non-native to an area and were introduced and established 
within a new environment

Lake Turnover: the process of seasonal lake mixing

Mesotrophic: a trophic classification of a waterbody inferring moderate plant and nutrient con-
centrations

Metalimnion: the middle section of a lake containing the thermocline where the temperature 
changes between layers by a minimum of 1°C

Niche: the role and interaction of an organism with the environment and community

Nitrogen-fixing: the ability to create nitrogen from the surrounding environment

Nutrient Loading: the process of nutrients entering an ecosystem within a given time frame

Oligotrophic: a trophic classification of a waterbody inferring low or poor nutrient concentrations

Organic matter: materials consisting of natural components derived from living things and often 
undergoing various stages of decomposition

pH: a measure of acidity and alkalinity, based on the concentration of hydrogen ions, using a loga-
rithmic scale ranging from 0-14. 7 represents neutral, less than 7 increases in acidity, and greater 
than 7 increases in alkaline conditions

Primary Producer: organisms in an ecosystem at the bottom of a food chain producing biomass or 
energy for other organisms (often photosynthetic organisms such as plants)

Primary Production: the process of converting light energy into food through photosynthesis

Secchi Disk: a black and white plate that is lowered into the water column for determining the 
depth of transparency

Secchi Disk Depth: the measurement reading in meters when the Secchi Disk disappears from 
view when lowered into the water



Shallow (versus deep): a waterbody where sunlight can reach the bottom sediments

Species of Special Concern: means a wildlife species that may become a threatened or an endan-
gered species because of a combination of biological characteristics and identified threats

Stratification (stratifies): seasonal changes of lake temperature, chemistry, and density whereby 
layers are formed within a waterbody

Tannins: a group of often yellow or brown compounds called polyphenols that naturally exist in 
many plant tissues (bark, grape skin) 

Thermal Regime: a classification of the average temperature of waterbodies throughout the year 
to be used for determining habitat suitability for sensitive species. Lakes and streams can be classi-
fied as coldwater or warmwater.

Threatened species: means a wildlife species that is likely to become an endangered species if 
nothing is done to reverse the factors leading to its extirpation or extinction

Total Kjeldahl Nitrogen: the sum of organic nitrogen, ammonia, and ammonium used as a param-
eter to analyze soil, water, and wastewater

Transparency: the visible depth to where light is able to penetrate the water column

Trophic: the nutrition or growth of a lake, often referred to as the “trophic state” or the amount of 
nutrients (predominantly phosphorus and nitrogen) in a waterbody

Turbidity: the degree of cloudiness in a fluid based on the number of individual particles present, 
measured in NTU (nephelometric turbidity unit) or FNU (formazine nephelometric unit) and often 
associated with colour

Watershed: an area of land and water that drains to a common outlet

Winterkill: reduced dissolved oxygen levels under ice and snow buildup that prevents light pen-
etration and photosynthesis, therefore killing of a number of species that cannot survive these new 
conditions

ANSI  Area of Natural and Scientific Interest
CCME  Canadian Council of Ministers of the Environment
CWQG Canadian Water Quality Guidelines
DFO  Fisheries and Oceans Canada
ISWP  Invasive Species Watch Program
LPP  Lake Partner Program
MNRF  Ministry of Natural Resources and Forestry
MOECC Ministry of the Environment and Climate Change
NCC  Nature Conservancy of Canada
OFAH  Ontario Federation of Anglers and Hunters
PWQO Provincial Water Quality Objectives
PSW  Provincially Significant Wetland



Data AvailableOrganization/Program Reported Lakes

Dorset Environmental Science Center
• Lake Partner Program

Water quality data from 1995 to 2015:
• Secchi Disk Depth
• Total phosphorus
• Calcium

Based on monitoring frequency. The following reported 
lakes have data from this source:
• Bass Lake
• Benson Lake
• Big Clear Lake
• Birch Lake
• Buck Lake
• Canoe Lake
• Charleston Lake
• Cranberry Lake
• Desert Lake
• Devil Lake
• Dog Lake
• Gananoque Lake
• Graham Lake
• Grippen Lake
• Higley Lake
• Indian Lake
• Inverary Lake
• Killenbeck Lake

• Knowlton Lake
• Little Long Lake
• Long Lake
• Loon Lake
• Loughborough Lake
• Lower Beverley Lake
• Lyndhurst Lake
• Newboro Lake
• North Otter Lake
• Opinicon Lake
• Red Horse Lake
• Sand Lake
• South Lake
• Sydenham Lake
• Temperance Lake
• Troy Lake
• Upper Beverley Lake 
• Whitefish Lake

The Cataraqui Region is home to over 170 inland lakes with multiple organizations collaborating to monitor, analyze and 
report on lake parameters and health. This report would not be possible without the collaboration and data made avail-
able from both government and non-government organizations. The table below is a summary of important data sources 
used to report on specific lakes.

Organizations and related data acquired for the reported lakes in the Cataraqui Region

cataraqui region detailed Lake 
monitoring data summary

Energy Ottawa Water levels Reported lakes:
• Buck Lake
• Canoe Lake
• Charleston Lake

• Desert Lake
• Devil Lake
• Loughborough Lake

Appendix 2
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Data AvailableOrganization/Program Reported Lakes

Fisheries and Oceans Canada

Lake Associations
(for a complete list see Appendix 7)

Ministry of Natural Resources and Forestry 
(Peterborough and Kemptville Districts)
• Broad Scale Monitoring Program
• Fish ON-line Interactive Map
• Species at Risk Interactive Map
• Dam Operations

Ministry of the Environment and Climate 
Change
• Lake Trout Monitoring Program
• Lake Trout Reports:
       - Southeastern Ontario (1999)
       - Lennox and Addington (2005)
       - Frontenac (2016)

Aquatic Species at Risk information and 
locations 
Dock Primer

Water level changes
Lake history
Aquatic diversity
Invasive species presence
Water quality data
Habitat surveys 
Shoreline development

Bathymetric maps
Lake statistics
Fish presence/absence
Fish stocking
Fisheries management 
Water quality data
Species at Risk by area
Vegetation surveys
Water level control
Water flow

Lake Trout population and fish surveys
Water quality data
Lake statistics

Water level control for:
• Delta Dam
• Graham Lake
• Lyndhurst Lake

All reported lakes

Reported lakes:
• Buck Lake
• Charleston Lake 

- Charleston Lake Plan (2006)
• Desert Lake
• Dog Lake
• Gananoque Lake and Lower Beverley Lake 

- Gananoque River Watershed Community Steward-
ship Project (2008-2010)

• Loughborough Lake
• Sydenham Lake
• Troy Lake 

- Troy Lake Water Report 2015

All reported lakes with levels of detail
Broad Scale Monitoring:
• Big Clear Lake
• Birch Lake
• Charleston Lake
• Sand Lake
• Sydenham Lake

Lake Trout present:
• Big Clear Lake
• Birch Lake
• Buck Lake 
• Charleston Lake
• Canoe Lake
• Desert Lake
• Devil Lake

• Dog Lake
• Gould Lake
• Knowlton Lake
• Loughborough Lake
• Red Horse Lake

http://www.web2.mnr.gov.on.ca/fish_online/fishing/fishingExplorer_en.html
https://www.ontario.ca/environment-and-energy/species-risk-area
https://archive.org/details/INLANDLAKETROUTM00SNSN07616.ome
https://archive.org/details/waterqualityandm00snsn21867
http://www.dfo-mpo.gc.ca/Library/337921.pdf
http://www.wlpp.ca/linked/charleston_lake_plan.pdf
http://www.a2acollaborative.org/uploads/7/6/8/5/7685208/grwproject_phase2.pdf
http://www.a2acollaborative.org/uploads/7/6/8/5/7685208/grwproject_phase2.pdf
http://www.troylake.org/resources


Data AvailableOrganization/Program Reported Lakes

Nature Conservancy of Canada

Navionics USA

Water quality data
Bathymetry data

Bathymetry data

Water level control for:
• Delta Dam
• Graham Lake
• Lyndhurst Lake

Reported lakes:
• Elbow Lake
• Fishing Lake

• Guerley Lake

Reported lakes:
• Big Clear Lake
• Birch Lake
• Benson Lake
• Canoe Lake
• Charleston Lake
• Colonel By Lake
• Cranberry Lake
• Desert Lake
• Devil Lake
• Dog Lake

• Gould Lake
• Indian Lake
• Knowlton Lake
• Loon Lake
• Loughborough Lake
• Newboro Lake
• Opinicon Lake
• Sand Lake
• Sydenham Lake
• Whitefish Lake

• Dog Lake
• Gould Lake
• Knowlton Lake
• Loughborough Lake
• Red Horse Lake

Ontario Federation of Anglers and Hunters
• Invading Species Watch Program 

- Annual Reports from 2011-2015
• Invasive Species Tracking System

Invasive species (i.e. zebra mussel and spiny water flea) 
presence and absence based on monitoring efforts
Invasive species information 

Reported lakes:
• Bass Lake
• Benson Lake
• Big Clear Lake
• Devil Lake
• Elbow Lake
• Gananoque Lake
• Grippen Lake
• Indian Lake

• Killenbeck Lake
• Long Lake
• Loughborough Lake
• Lyndhurst Lake
• Red Horse Lake
• South Lake
• Sydenham Lake

Ontario Freshwater Fishes Life History  
Database (Robert J. Eakins)

Fish characteristics, habitat, and life history 
information

Not specific to any reported lake

Parks Canada and Ontario Parks Water level control
History of lake level changes
Invasive Species presence
Water quality data
Trophic status information
Charleston Lake information:
• Charleston Lake Preliminary Manage-

ment Report (2007)

Reported lakes within the following locks:
• Chaffey’s Locks 

- Newboro Lake 
- Indian Lake 
- Mosquito Lake 
- Loon Lake 
- Benson Lake

• Davis Lock 
- Opinicon Lake

• Jones Fall Locks 
- Sand Lake

• Upper Brewers Locks 
- Cranberry Lake 
- Whitefish Lake 
- Dog Lake

• Kingston Mills 
- Colonel By Lake

http://www.invadingspecies.com/
http://www.invasivestrackingsystem.ca/index.php
http://www.ontariofishes.ca/home.htm
http://www.ontariofishes.ca/home.htm
http://files.ontario.ca/environment-and-energy/parks-and-protected-areas/mnr_bpp0334.pdf
http://files.ontario.ca/environment-and-energy/parks-and-protected-areas/mnr_bpp0334.pdf


Data AvailableOrganization/Program Reported Lakes

Queen’s University
• Queen’s University Biology Station
• Elbow Lake Environmental Education 

Center
• PEARL Lab
• Dr. Arnott Ecology Lab (2012 to 2014 

data)

Water quality data including:
• Secchi Disk Depth
• Calcium
• pH
• Total phosphorus
• TN:TP ratio
• Dissolved oxygen
• Temperature
Historical lake trends
Bathymetric maps

Reported lakes:
• Big Clear Lake
• Birch Lake
• Buck Lake
• Colonel By Lake
• Cranberry Lake
• Desert Lake
• Devil Lake
• Elbow Lake
• Gould Lake
• Indian Lake
• Loughborough Lake
• Lower Rock Lake
• Opinicon Lake
• Sand Lake
• South Otter Lake
• Upper Rock Lake
• Whitefish Lake

Historical trends for lakes 
above and additionally:
• Charleston Lake
• Collins Lake
• Dog Lake
• Gananoque Lake
• Grippen Lake
• Inverary Lake
• Knowlton Lake
• Loon Lake
• Lower Beverley Lake
• Lyndhurst Lake
• Red Horse Lake
• Singleton Lake
• South Lake
• Troy Lake

http://www.queensu.ca/qubs/home
https://elbowlakecentre.ca/
https://elbowlakecentre.ca/
http://post.queensu.ca/~pearl/
http://post.queensu.ca/~arnotts/Arnott_Lab_Website/Home.html


cataraqui region lake data availability

Below is a summary of data available for 45 lakes within the Cataraqui Region Conservation Authority jurisdiction from the years 2009-2015. Each 
highlighted cell represents a minimum of one sampling event throughout the year conducted by one or more organizations. Refer to the individual 
lake fact sheets for results and additional detailed data reference information.

Legend: 
* = CRCA sampled lakes in 2016 (no data between 2009-2015)
 = data available
 = no data available or accessible at the time of the report

Water Body Natural History Water Quality Aquatic Diversity
Lake Name Water Level 

Control
Physical 
Features

Bathymetry Secchi 
Disk 
Depth

Total 
Phosphorus

Total
Calcium

Dissolved
Oxygen

pH Additional
Parameters

Fisheries 
Data

Species at
Risk

Invasive
Species

Bass Lake Natural

Benson Lake

Big Clear Lake Natural

Birch Lake

Buck Lake

Canoe Lake

Charleston Lake

Collins Lake* Natural

Colonel By Lake*

Cranberry Lake

Desert Lake

Devil Lake

Dog Lake

Elbow Lake Natural

Fishing Lake Natural

Gananoque Lake

Gould Lake

Graham Lake
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Water Body Natural History Water Quality Aquatic Diversity
Lake Name Water Level 

Control
Physical 
Features

Bathymetry Secchi 
Disk 
Depth

Total 
Phospho-
rus

Total
Calcium

Dissolved
Oxygen

pH Additional
Parameters

Fisheries 
Data

Species at
Risk

Invasive
Species

Grippen Lake Natural

Guerley Lake Natural

Higley Lake Natural

Indian Lake

Inverary Lake Natural

Killenbeck Lake Natural

Knowlton Lake Natural

Little Long Lake Natural

Long Lake

Loon Lake

Loughborough 
Lake

Lower Beverley 
Lake

Lower Rock Lake Natural

Lyndhurst Lake Natural

Newboro Lake

North Otter Lake Natural

Opinicon Lake

Red Horse Lake

Sand Lake

Singleton Lake* Natural

South Lake Natural

Sydenham Lake

Temperance Lake

Troy Lake Natural

Upper Beverley 
Lake

Upper Rock Lake Natural

Whitefish Lake



Lakes are dynamic systems. Some of the seasonal changes and organisms 
can look strange and even concerning. Descriptions of phenomenon that 
often raise questions are described below. 

Oily Sheen
What may look like spilled petroleum may 
in fact be something else entirely. Some spe-
cies of bacteria rely on iron and manganese 
and may appear oily, slimy, black, red, or 
orange, as the metals start to solidify. In the 
spring and summer the oily sheen may also 
be insect skeletal cases that clump to form 
dark clouds with an oily sheen in the water. 
The best way to test whether petroleum is 
present is to dip a stick in the water. If the 
oily substance separates and quickly swirls 
back together after the stick is removed, 
petroleum is in the water. Otherwise, the 
sheen will disburse naturally when disturbed 
indicating the presence of bacteria.

Orange or reddish-brown 
slime
There is a group of bacteria that use iron as 
a source of energy and excrete orange mate-
rial as they grow and reproduce. This usually 
occurs in acidic environments, however it 
may also indicate pollution if large areas are 
covered. If the orange stain seems to be hard 
or crusty, this may be iron-rich groundwater 
that has been exposed to air once it reached 
the surface. Bacteria have a more fuzzy ap-
pearance. 

Yellow powder/dust
In the spring and early summer, pollen from pines and other trees 
can fall onto the water surface forming large yellow mats. Until the 
pollen becomes water-logged and sinks, it may collect on shoreline 
edges or float for long periods in open water. Sometimes yellow 
rings can be seen on rocks and docks as remnants of pollen patches 
during the summer.

what’s in the water?
Appendix 3



Foam
Although foam can indicate pollution, more 
often than not in the Cataraqui Region the 
foam is formed naturally as waves mix with 
the air. Organic material can disturb the 
water tension forming bubbles that are eas-
ily dispersed by wind and accumulate along 
shorelines. Sometimes a fish smell can also 
be present. Foam can be white, cream or 
various shades of brown. 

Green jelly blobs
Microscopic single-celled protozoans gather 
together and secrete a jelly-like substance 
that is green in colour due to algae that live 
in the cells. 

Green Mat
Particularly in wetland areas a green mat 
may be present on the water’s surface. If 
closely examined, the mat may be com-
posed of hundreds or thousands of tiny float-
ing plats. Both Duckweed and Watermeal 
often form these mats. 

Jelly-like clumps
From first glance these clumps might look 
like egg masses, however, they are actually 
Bryozoans, or small animals. They stick to 
woody debris, aquatic vegetation and docks. 
They are not harmful and in fact help filter 
the water to improve quality. They can also 
appear stringy and moss-like.



Algae
Algae are simple plants requiring sunlight, and nutrients for growth. They occur naturally in 
ponds, lakes, rivers, and streams, providing essential food and habitat for many aquatic food 
webs. Algae affect the pH and oxygen levels within a waterbody and vary widely in both 
size and form. 

In the Cataraqui Region it is common to see both filamentous and non-filamentous algae. 
Filamentous algae are composed of long green hair-like fibers. During the spring and fall 
lakes may appear greener as a result of green algae present in the water column during lake 
turnover.
 
In cases where there is an abundance of nutrients algae can reproduce to become both a 
nuisance and a water quality issue (i.e. an algae bloom). An algae bloom is an accumulation 
of algae forming a dense mat at the surface. Blooms are a natural occurrence in many lakes 
throughout the summer depending on the weather and water quality conditions.

Blue green algae blooms affect some lakes in the Cataraqui Region. These algae (cyanobac-
teria) can form extensive blooms within the surface and water column. Blue-green algae 
blooms often look like spilled paint or pea soup, but can vary in colour from olive green to 
red and may appear to form gelatinous masses within the water column. Some cyanobac-
teria contain toxins that are dangerous for human and animal consumption. If a bloom is 
spotted, always assume there are toxins present prior to further examination from the Min-
istry of Environment and Climate Change. Avoid swimming, inhaling, or ingesting the water, 
as toxins may cause itchiness or irritation. Dogs are particularly susceptible to becoming ill 
from toxic algae.  



What can you do about
algae blooms?

• Use phosphate-free products
• Maintain septic systems
• Reduce fertilizer use near water
• Read more about blue-green algae: www.ontario.ca/page/blue-green-algae
• Contact local Health Unit: 1-800-268-1154
• Report blue-green algae to the Ministry of Environment and Climate Change

University of Maine and Maine Department of Environmental Protection, C. Schmitt. May 2005. A Field Guide to Aquatic Phe-
nomena. http://umaine.edu/mitchellcenter/files/2012/06/Field_Guide-4.pdf 
Ontario Ministry of the Environment. Blue-green algae: Information for cottagers and home owners. May 2005.
Ontario Ministry of the Environment. Blue-green algae: Information for drinking water system owners and operators. May 2005.
Ontario Ministry of the Environment. Information about blue-green algae: background, potential impacts to human health and 
safety of drinking water. May 2005 https://www.ontario.ca/page/blue-green-algae

1641 Perth Rd. Glenburnie ON K0H 1S0
613-546-4228 | info@crca.ca | www.crca.ca

   

https://www.ontario.ca/page/blue-green-algae
http://umaine.edu/mitchellcenter/files/2012/06/Field_Guide-4.pdf
https://www.ontario.ca/page/blue-green-algae


Water Quality Standards for Aquatic Life & Recreation

Ammonia (unionized) 0.02 mg/L1 0.019 mg/L1

Total Nitrogen - - -

Nitrite (NO2) - 0.02 mg/L -

-

Total Phosphorus 0.03 mg/L (streams)
0.02 mg/L (lakes

Should:
 (i) Not exceed predefined trigger ranges  
 (see below); and
 (ii) Not increase more than 50% over the  
 baseline (reference) condition
Trigger Ranges:
Ultra-oligotrophic: < 0.004 mg/L
Oligotrophic: 0.004-0.010 mg/L
Mesotrophic: 0.010-0.020 mg/L
Meso-Eutrophic: 0.020-0.035 mg/L
Eutrophic: 0.035-.0100 mg/L
Hyper-eutrophic: > 0.100 mg/L

-

Nitrate (NO3) - Long-term Exposure: 13 mg/L
Short-term Exposure: 550 mg/L

-

Parameter Provincial Water
Quality Objectives Aquatic Life Recreation

Canadian water quality guidelines for protection of

Dissolved Oxygen Warm water: >5-8 mg/L
Cold water: >4-7 mg/L

Warm water: 6 mg/L (early life stages); 5.5 mg/L
Cold water: 9.5 mg/L (early life stages); 6.5 mg/L

Precise values not established

DOC - - -

pH 6.5-8.5 6.5-9 5.0-9.0

Turbidity Should not change the natural Secchi disc  
reading by > 10%

Clear-flow
 (i) Short-term exposure: Maximum  
 increase of 8 NTUs from background  
 levels
 (ii) Longer-term exposure: Maximum  
 increase of 2 NTUs from background  
 levels

50 NTU
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Parameter Provincial Water
Quality Objectives Aquatic Life Recreation

Canadian water quality guidelines for protection of

1 Standard is dependent on pH and temperature

Refrences

Canadian Water Quality Guidelines. 2008. pH ranges for the Protection of Aquatic Life. 
http://www.ccme.ca/files/Resources/supporting_scientific_documents/cwqg_pn_1040.pdf 

CCME (Canadian Council of Ministers of the Environment). 1999. Canadian Water Quality Guidelines for the Protection of Aquatic Life; Dissolved Oxygen (Freshwater) 
http://ceqg-rcqe.ccme.ca/download/en/177

CCME (Canadian Council of Ministers of the Environment). 2002. Canadian Water Quality Guidelines for the Protection of Aquatic Life; Total particulate matter. 
http://ceqg-rcqe.ccme.ca/download/en/217 

CCME (Canadian Council of Ministers of the Environment). 2004. Canadian Water Quality Guidelines for the Protection of Aquatic Life; Phosphorus: Canadian guidance  
framework for the management of freshwater systems. http://ceqg-rcqe.ccme.ca/download/en/205 

CCME (Canadian Council of Ministers of the Environment). 2010. Canadian Water Quality Guidelines for the Protection of Aquatic Life; Ammonia. 
http://ceqg-rcqe.ccme.ca/download/en/141 

CCME (Canadian Council of Ministers of the Environment). 2012. Canadian Water Quality Guidelines for the Protection of Aquatic Life; Nitrate ion. 
http://ceqg-rcqe.ccme.ca/download/en/197

Health Canada. 2012. Guidelines for Canadian Recreational Water Quality, (Third Edition). Water, Air and Climate Change bureau, Healthy Environments and Consumer Safety 
Branch, Health Canada, Ottawa, Ontario. Catalogue No H129-15/2012E. 
http://healthycanadians.gc.ca/publications/healthy-living-vie-saine/water-recreational-recreative-eau/alt/pdf/water-recreational-recreative-eau-eng.pdf

Ministry of Environment and Energy. 1994. Water Management: Policies, Guidelines, Provincial Water Quality Objectives of the Ministry of Environment and Energy. 
http://agrienvarchive.ca/download/water_qual_object94.pdf 

Water Clarity Secchi disc depth of at least 1.2 m - Secchi disc depth of at least 1.2 m

High-Flow
 (i) Maximum increase of 8 NTUs from  
 background levels at any one time when  
 background levels are between 8 and 80  
 NTUs
 (ii) Should not increase more than 10%  
 of background levels when background  
 is > 80 NTUs

http://www.ccme.ca/files/Resources/supporting_scientific_documents/cwqg_pn_1040.pdf
http://ceqg-rcqe.ccme.ca/download/en/177
http://ceqg-rcqe.ccme.ca/download/en/217 
http://ceqg-rcqe.ccme.ca/download/en/205
http://ceqg-rcqe.ccme.ca/download/en/141 
http://ceqg-rcqe.ccme.ca/download/en/197 
http://healthycanadians.gc.ca/publications/healthy-living-vie-saine/water-recreational-recreative-ea
http://agrienvarchive.ca/download/water_qual_object94.pdf  


Invasive species of the Cataraqui Region 

Species Photo  Distribution Description Impact

Aquatic Animal Invaders   

Zebra Mussel
Dreissena polymorpha

Quagga Mussel
Dreissena bugensis

Spiny Waterflea
Bythotrephes longimanus

Rusty Crayfish
Orconectes rusticus

First observed 1988 in Lake St. 
Clair and is now in all Great 
Lakes, St. Lawrence River, 
Trent-Severn and Rideau Canal. 
Native to Ponto-Caspian region 
of Eurasia.

First reported in 1989. Now in 
Lake Ontario, Huron, Simcoe, 
Rideau River and St. Lawrence 
River. Native to tributary of Black 
Sea, Ponto-Caspian region of 
Eurasia.

Found in all Great Lakes in 1987 
and occurs in 100 inland lakes in 
Ontario. Native to Eurasia.

Introduced in 1960s. Now found 
in southcentral and southeastern 
Ontario. Native to Ohio River 
System.

2-4 cm in length. “D” shaped 
shell with white or yellow stripes 
or zig-zag patterns. Attach to 
hard substrates in freshwater 
systems up to 12m in depth. 
Reproduce at >10°C.

Up to 3cm in length with round 
or triangular cross-section. Lives 
in freshwater areas (shallow, 
warm or deep, cold) and attaches 
to hard surfaces. Reproduces at 
4-9°C.

10mm in length with long tail 
spines. Prefers deep, clear, 
slightly eutrophic lakes and can 
tolerate temperatures up to 28°C.

Rust patches of shell and black 
bands on claw tips. Found in 
wetlands, ponds, lakes, rivers in 
areas of rock and woody debris.

Filter feeder that heavily com-
petes with other mussels for food 
and habitat. Increases water clar-
ity and contaminants to higher 
food chain species. 

High intensity filter feeder 
reduces food sources, increases 
water clarity, and competes for 
habitat. Food source of Round 
Goby (another invasive species).

Reduces plankton food source for 
fish. Difficult to consume as prey, 
therefore overabundant.

Competes with native fish and 
crayfish for food and habitat by 
consuming large amounts of veg-
etation and invertebrates.

Not yet established in the
Cataraqui Region, expected to 

thrive once they are introduced
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Species Photo  Distribution Description Impact

Aquatic Animal Invaders   

New Zealand Mud Snail
Potamopyrgus antipodarum

Round Goby
Neogobius melanostomus

Sea Lamprey
Petromyzon marinus

Silver Carp
Hypophthalmychtys molitrix

Asian Clam
Corbicula fluminea

First observed 1988 in Lake St. 
Clair and is now in all Great 
Lakes, St. Lawrence River, 
Trent-Severn and Rideau Canal. 
Native to Ponto-Caspian region 
of Eurasia. 

Found in all Great Lakes, Trent 
River, Rice Lake, Lake Simcoe, 
and Trent-Severn Waterway. Na-
tive to Black and Caspian Sea.

All Great Lakes, connected 
channels and rivers upstream of 
Niagara Falls. Native to Atlantic 
Canada, Lake Ontario, St. Law-
rence River, and Gulf of Mexico.

Not yet recorded in Ontario. 
Native to eastern China and Rus-
sian lowland rivers.

Not known to be in Ontario. 
Found in Lake Erie, Michigan and 
Superior along USA border, Que-
bec side of St. Lawrence River. 
Native to Southeast Asia, Turkey, 
Australia, Africa.

5-8mm in height with 5-8 whorls 
(shell turns). Favours silty sand 
sediments of freshwater systems. 
Cannot tolerate freezing waters 
but can survive at 0°C in low 
salinity. 

Black spot on dorsal fin with 
fused pelvic fins (under belly) and 
up to 250mm long. Lives in cob-
ble, sandy, and gravel substrates 
with or without vegetation, deep 
or shallow areas and with little 
oxygen.

Long, snake-like with sucking 
disc at mouth, no scales, and 2 
dorsal fins not connected. Young 
lampreys found in silt in rivers 
and streams, and adults found 
in open areas of large lakes and 
rivers.

Eyes large and very low on head. 
Large mouth tilted upwards. 
Found in large rivers and lakes 
in temperate & subtropical areas 
near the surface. Can be found at 
2.5°C in low oxygen.

Small (2.5-6.5cm) with thick 
yellow to black-brown shell. 
Found in all water systems with 
mud-sand bottoms, rocks, woody 
debris and gravel. Lives in >2°C 
water and reproduces at 16°C. 

Found in densities of up to 
300,000 mussels per square me-
tre in North America impacting 
habitat and food sources. 

Eats native small fish, eggs and 
larvae and threatens survival of 
many Lake Erie populations. Nu-
trient cycling may also be altered.

Parasitic, feeding on fish and 
often killing host. Reduce preda-
tory fish impacting prey on food 
web. Control measures extremely 
effective. 

Competes with native fish and 
invertebrates for food. Leap out 
of water when frightened creat-
ing a hazard.

Filter feeder increasing water 
clarity resulting to excess plant 
growth. Can clog pipes and irriga-
tion. May compete with native 
mussels.

Not yet established in the
Cataraqui Region, expected to 

thrive once they are introduced

Not yet established in the
Cataraqui Region, expected to 

thrive once they are introduced



Species Photo  Distribution Description Impact Impact

Aquatic Plant Invaders   

Flowering Rush
Butomus Umbellatus

Eurasian Water-Milfoil
Myriophyllum spicatum

Water Soldier
Stratiotes aloides

European Water Chestnut
Trapa natans

European Frog-Bit
Hydrocharis morsus-ranae

Lake Erie, St. Clair, west St. Law-
rence River, Severn River, south-
ern Quebec, Winnipeg River and 
Lake Ontario. Native to Eurasia. 

Occurs in the Great Lakes, south-
ern Ontario, coastal Georgian 
Bay, St. Lawrence River and 
southwestern Quebec. Native to 
Eurasia.

All Great Lakes, connected 
channels and rivers upstream of 
Niagara Falls. Native to Atlantic 
Canada, Lake Ontario, St. Law-
rence River, and Gulf of Mexico.

Trent-Severn waterway in Peter-
borough, Lake Ontario Coastline 
including near Kingston at the 
mouth of the Cataraqui River. 
Native to Asia and Northern Eu-
rope (as far west as Ireland).

Found in the St. Lawrence River, 
Lake Ontario, Kawartha Lakes, 
Rideau and Ottawa Rivers, Lake 
Erie, St. Claire and lower Cana-
dian Shield. Native to Eurasia.

Perennial aquatic plant < 2.7m 
long with small pink flowers 
produced in summer and fall 
seasons. Prefers shallow freshwa-
ter (2m depth) systems and often 
found in ditches. 

Most commonly found in 1-3m 
depths of freshwater systems but 
can be found as deep as 10m.

Flowering or non-flowering sub-
merged, perennial with no stalk. 
Favours low flow waters up to 
5m deep. Prefers ponds, ditches, 
inlets, and nutrient-rich water. 

Annual, rooted or free-floating 
plant. White flowers in sum-
mer until frost. Woody nut with 
3 spines. Lives in nutrient-rich 
water of 2-4m deep.

Floating leaves in round or hear-
shape up to 6cm wide. Flowers 
between spring and fall, white 
petals with yellow centre. Prefers 
slow-moving waters, shade, 
ditches, ponds and rivers.

Competes for habitat with native 
vegetation and reduces access to 
water.

Creates large mats at water’s 
surface impeding light and native 
vegetation growth. 

Forms large colonies competing 
with native species. Can reduce 
growth of phytoplankton and 
alter ion concentration in waters.

Large floating maps shade and 
crowd native plants and impedes 
boating.

Creates large mats reducing 
light penetration, competes with 
native flora, and impedes water 
flow. 



Species Photo  Distribution Description Impact

Aquatic Plant Invaders   

Purple Loosestrife
Lythrum salicaria

European Common Reed
Phragmites australis subsp.  

australis

Curly Leaved Pondweed
Potamageton crispus

Great Lakes basin, St. Lawrence 
River, Timmins and Rainy River 
in western Ontario. Native to 
Eurasia.

Found in southern Ontario, com-
mon through southern Quebec, 
Newfoundland, New Brunswick, 
Nova Scotia, British Columbia 
and Manitoba. Native to Eurasia.

Found in southern Ontario, 
southern Canadian Shield, Geor-
gian Bay-Severn River area and 
across western provinces. Native 
to Eurasia.

Reaching upwards to 2m tall with 
pink-purple flowers, emergent, 
and perennial with egg-shaped 
leaves. Found in marshes, flood-
plains, edges of waterbodies and 
ditches. 

Tall, perennial grass forming 
dense stands. Can grow from 
1-4m tall with long hairs at the 
tips. Prefers shallow waters in 
freshwater wetlands, stream 
banks, shorelines and ditches.

Perennial, submerged and 
rooted. Green to red-brown co-
lour with small red-brown flowers 
in May-June. Can be found in 
all water systems in silt, clay and 
sand.

Forms monocultures reducing 
diversity, harming native plants, 
changing nutrient cycling and 
removing habitat for birds and 
invertebrates.

Creates monocultures reducing 
native plant diversity and reduc-
ing habitat for wetland species at 
risk. 

Crowds out native species, re-
duces water flow, and may alter 
oxygen levels.

This resource was created using information from: Ministry of Natural Resources and Forestry. 2010. Field Guide to Aquatic Invasive Species, 3rd Edition. Queen’s Printer for  
Ontario and www.invadingspecies.com/download/Guides/27868_FieldGuide2010_FINAL.pdf

1641 Perth Rd. Glenburnie ON K0H 1S0
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How to protect your lake

Maintain a natural shoreline:  
Create a buffer zone by planting native spe-
cies to control erosion, increase habitat for 
wildlife, maintain cooler water temperatures 
(shade), protect from flooding and improve 
water quality.

Contact Watersheds Canada to learn more 
about their Natural Edge shoreline natural-
ization program.

Build low impact docks: 
Increase habitat and reduce sediment  
disruption. Examples of low impact docks 
include cantilever, floating or post styles.

Reduce runoff from pollutants: 
Use phosphate-free, biodegradable soaps 
and detergents at a distance from the lake 
and limit or eliminate fertilizers to decrease 
nutrient input. Limit the amount of hard sur-
faces to control runoff of pollutants entering 
the lake.

Handle and dispose of chemicals 
properly: Fuel motor craft responsibly to 
avoid spills and bring extra chemicals and 
storage containers to a hazardous waste 
depots. 

Manage animal waste and grazing ar-
eas: Avoid overgrazing as it can expose soil 
and increase erosion. Remove animal waste 
to avoid excess nutrients.

Maintain your septic system: 
Septic systems can last 15-25 years if  
properly maintained; pump out your septic 
tank every 3-5 years. Keep septic systems far 
from the shore to reduce risk of water pollu-
tion and limit damage.

Prevent the Spread of Invasive  
Species: Clean, drain, dry and disinfect 
any watercraft prior to entering the lake. Do 
not release live fishing bait or aquarium fish.

natural altered
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http://www.dfo-mpo.gc.ca/Library/337921.pdf
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Become a citizen scientist: 
Citizen science is a great way to learn and engage with nature. Volunteers 
provide valuable research that allow scientists to track environmental changes 
to a greater extent than if they were to do it alone. Learn how to get involved 
by visiting the sites below. 

  Invading Species Watch Program     www.invadingspecies.com  
  Lake Partner Program       www.desc.ca
  Loon Watch         www.birdscanada.org
  Nature Watch (frog, plant, ice, worm)    www.naturewatch.ca
  Ontario Reptile & Amphibian Atlas     www.ontarionature.org
  Water Rangers        www.waterrangers.ca

To report large blooms of algae:
KFL&A Public Health        1-800-267-7875
Leeds, Grenville & Lanark Health Unit    613-345-5685
Blue-Green Algae Bloom Sighting (MOECC)     1-800-268-6060

To report invasive species:
EDD Mapping System App       www.eddmaps.org/ontario
Invasive Species Hotline (OFAH)         1-800-563-7711 or info@invadingspecies.com

For more information:
Cataraqui Region Conservation Authority    1-877-956-2722 or 613-546-4228
Water Level Questions (MNRF)        1-800-667-1940

http://www.invadingspecies.com/get-involved/invading-species-watch-program/
http://desc.ca/programs/lpp
http://www.birdscanada.org/volunteers/clls/
http://www.naturewatch.ca
http://www.ontarionature.org/protect/species/herpetofaunal_atlas.php
http://www.waterrangers.ca/en/
http://www.eddmaps.org/ontario/


Named Lakes of the
Cataraqui Region

The Cataraqui Region is home to approximately 170 named waterbodies. To create a consolidated record 
of the named lakes within the region, Cataraqui Region Conservation Authority staff created a lake inven-
tory using topographic maps produced by Google Maps (2016), Natural Resources Canada (2009), and 
Ontario Ministry of Natural Resources and Forestry base maps and lake surveys, provided by Kemptville 
and Peterborough Ministry District Offices (see Table 1 below).

Table 1: List of named lakes in the Cataraqui Region with associated watershed and local municipality

Watershed Lake Name Municipality
Cataraqui River Arab Lake Township of South Frontenac

Cataraqui River Arkon Lake Township of South Frontenac

Cataraqui River Bear Lake Township of South Frontenac

Cataraqui River Bear Lake Township of South Frontenac

Cataraqui River Benson Lake Township of Rideau Lakes

Cataraqui River Big Clear Lake Township of South Frontenac

Cataraqui River Big Salmon Lake Township of South Frontenac

Cataraqui River Birch Lake Township of South Frontenac

Cataraqui River Black Lake Township of South Frontenac

Cataraqui River Brady Lake Township of South Frontenac

Cataraqui River Brewer Lake Township of South Frontenac

Cataraqui River Buck Lake Township of South Frontenac

Cataraqui River Camel Lake Township of South Frontenac

Cataraqui River Camerons Lake Township of South Frontenac

Cataraqui River Canoe Lake Township of South Frontenac

Cataraqui River Cedar Lake Township of South Frontenac

Cataraqui River Cedar lake Township of South Frontenac

Cataraqui River Christie Lake Township of South Frontenac

Cataraqui River Clear Lake Township of Rideau Lakes

Cataraqui River Clearwater Lake Township of South Frontenac

Cataraqui River Colonel By Lake City of Kingston

Cataraqui River Connels Lake Township of South Frontenac

Cataraqui River Cranberry Lake Township of South Frontenac

Cataraqui River Cranesnest Lake Township of South Frontenac

Cataraqui River Cronk Lake Township of South Frontenac

Cataraqui River Darling Lake Township of South Frontenac

Cataraqui River Davis Lake Township of South Frontenac

Cataraqui River Deline Lake Township of South Frontenac

Cataraqui River Desert Lake Township of South Frontenac
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Watershed Lake Name Municipality
Cataraqui River Devil Lake Township of South Frontenac
Cataraqui River Doe Lake Township of South Frontenac
Cataraqui River Dog Lake Township of South Frontenac
Cataraqui River Doubloon Lake Township of South Frontenac
Cataraqui River Draper Lake Township of South Frontenac
Cataraqui River Eel Lake Township of South Frontenac
Cataraqui River Elbow Lake Township of South Frontenac
Cataraqui River Fishing Lake Township of South Frontenac
Cataraqui River Folsom Lake Township of South Frontenac
Cataraqui River Freeman Lake Township of South Frontenac
Cataraqui River Gailhowie Pond Township of South Frontenac
Cataraqui River Garter Lake Township of South Frontenac
Cataraqui River Garter Lake Township of South Frontenac
Cataraqui River Gibson Lake Township of South Frontenac
Cataraqui River Glassy Lake Township of South Frontenac
Cataraqui River Goldfish Lake Township of South Frontenac
Cataraqui River Green Lake Township of South Frontenac
Cataraqui River Guerley Lake Township of South Frontenac
Cataraqui River Hamilton Lake Township of South Frontenac
Cataraqui River Hart Lake Township of South Frontenac
Cataraqui River Hemlock Lake Township of South Frontenac
Cataraqui River Hill Lake Township of South Frontenac
Cataraqui River Hinge Lake Township of South Frontenac
Cataraqui River Holleford Lake Township of South Frontenac
Cataraqui River Horseshoe Lake Township of South Frontenac
Cataraqui River Indian Lake Township of South Frontenac
Cataraqui River Indian Lake Township of Rideau Lakes
Cataraqui River Kingsford Lake Township of South Frontenac
Cataraqui River Knowlton Lake Township of South Frontenac
Cataraqui River Labelle Lake Township of South Frontenac
Cataraqui River Lacey Lake Township of South Frontenac
Cataraqui River Leo Lake City of Kingston
Cataraqui River Lindsay Lake Township of South Frontenac
Cataraqui River Little Bear Lake Township of South Frontenac
Cataraqui River Little Black Lake Township of South Frontenac
Cataraqui River Little Clear Lake Township of South Frontenac
Cataraqui River Little Cranberry Lake Township of South Frontenac
Cataraqui River Little Devil Lake Township of South Frontenac



Watershed Lake Name Municipality
Cataraqui River Little Franklin Lake Township of South Frontenac
Cataraqui River Little Lake Township of Rideau Lakes
Cataraqui River Little Mud Lake Township of South Frontenac
Cataraqui River Little Rock Lake Township of South Frontenac
Cataraqui River Little Salmon Lake Township of South Frontenac
Cataraqui River Long Lake Township of South Frontenac
Cataraqui River Loon Lake Township of Leeds and the Thousand Islands 

/ Township of South Frontenac
Cataraqui River Lost Lake Loyalist Township
Cataraqui River Loughborough Lake Township of South Frontenac
Cataraqui River Lower Awada Lake Township of South Frontenac
Cataraqui River Lower Peterson Lake Township of South Frontenac
Cataraqui River Lower ROck Lake Township of South Frontenac
Cataraqui River Lynch Lake Township of South Frontenac
Cataraqui River McGuinns Lake Township of South Frontenac
Cataraqui River Mica Lake Township of South Frontenac
Cataraqui River Milk Lake Township of South Frontenac
Cataraqui River Miner Lake Township of South Frontenac
Cataraqui River Mosquito Lake Township of Rideau Lakes
Cataraqui River Moulton Lake Township of South Frontenac
Cataraqui River Mountain Lake City of Kingston
Cataraqui River Mud Lake Township of South Frontenac
Cataraqui River Newboro Lake Township of Rideau Lakes
Cataraqui River North Otter Lake Township of South Frontenac
Cataraqui River Opinicon Lake Township of Rideau Lakes /

Township of South Frontenac
Cataraqui River Paddys Lake Township of South Frontenac
Cataraqui River Pearkes (Elbow) Lake Township of South Frontenac
Cataraqui River Pollywog Lake Township of Rideau Lakes
Cataraqui River Pond Hole Lake Township of South Frontenac
Cataraqui River Pond Lily Lake Township of South Frontenac
Cataraqui River Poole Lake Township of South Frontenac
Cataraqui River Pot Lake Township of South Frontenac
Cataraqui River Pothole Lake City of Kingston
Cataraqui River Rock Lake Township of South Frontenac
Cataraqui River Rothwell Lake Township of South Frontenac
Cataraqui River Round Lake Township of South Frontenac
Cataraqui River Round Lake Township of South Frontenac
Cataraqui River Rush Lake Township of South Frontenac



Watershed Lake Name Municipality
Cataraqui River Russel Lake Township of South Frontenac
Cataraqui River Sand Lake Township of South Frontenac
Cataraqui River Sand Lake Township of Rideau Lakes
Cataraqui River Slide Lake Township of South Frontenac
Cataraqui River South Otter Lake Township of South Frontenac
Cataraqui River Spectacle Lake Township of South Frontenac
Cataraqui River Spectacle Lake Township of South Frontenac
Cataraqui River Stonehouse Lake Township of South Frontenac
Cataraqui River Tetsmine Lake Township of South Frontenac
Cataraqui River Tims Lake Township of South Frontenac
Cataraqui River Traverse Lake Township of South Frontenac
Cataraqui River Troy Lake Township of Rideau Lakes
Cataraqui River Upper Awada Lake Township of South Frontenac
Cataraqui River Upper Peterson Lake Township of South Frontenac
Cataraqui River Upper Rock Lake Township of South Frontenac
Cataraqui River Warner Lake Township of South Frontenac
Cataraqui River Whitefish Lake Township of Rideau Lakes / 

Township of Leeds and the Thousand Islands
Cataraqui River Yankee Lake Township of South Frontenac
Collins Creek Collins Lake Township of South Frontenac
Collins Creek Inverary Lake Township of South Frontenac
Gananoque River Bass Lake Township of Leeds and the Thousand Islands
Gananoque River Basin Lake Township of Leeds and the Thousand Islands
Gananoque River Black Lake Township of Front of Yonge
Gananoque River Centre Lake Township of Elizabethtown-Kitley
Gananoque River Charleston Lake Township of Leeds and the Thousand Islands
Gananoque River Gananoque Lake Township of Leeds and the Thousand Islands
Gananoque River Graham Lake Township of Front of Yonge
Gananoque River Grippen Lake Township of Leeds and the Thousand Islands
Gananoque River Higley Lake Township of Leeds and the Thousand Islands
Gananoque River Howard Lake Township of Leeds and the Thousand Islands
Gananoque River Killenbeck Lake Township of Leeds and the Thousand Islands
Gananoque River Lake Eloida Township of Athens
Gananoque River Lambs Pond Township of Elizabethtown-Kitley
Gananoque River Lees Pond Township of Elizabethtown-Kitley
Gananoque River Lime Lake Township of Leeds and the Thousand Islands
Gananoque River Little Long Lake Township of Leeds and the Thousand Islands
Gananoque River Long (Fodey) Lake Township of Leeds and the Thousand Islands



Watershed Lake Name Municipality
Gananoque River Lower Beverley Lake Township of Rideau Lakes / 

Township of Leeds and the Thousand Islands
Gananoque River Lyndhurst Lake Township of Leeds and the Thousand Islands
Gananoque River Mink Lake Township of Leeds and the Thousand Islands
Gananoque River Mud Lake Township of Leeds and the Thousand Islands
Gananoque River Mud Lake Township of Athens
Gananoque River Mud Lake Township of Leeds and the Thousand Islands
Gananoque River Mud Lake Township of Rideau Lakes

Gananoque River Red Horse Lake Township of Leeds and the Thousand Islands
Gananoque River Singleton Lake Township of Leeds and the Thousand Islands
Gananoque River South Lake Township of Leeds and the Thousand Islands
Gananoque River Temerance Lake Township of Athens / 

Township of Front of Yonge
Gananoque River Upper Beverley Lake Township of Rideau Lakes / Township of 

Leeds and the Thousand Islands
Gananoque River Wiltse Lake Township of Athens
Millhaven Creek Blakes Lake Township of South Frontenac
Millhaven Creek Blue Lake Township of South Frontenac
Millhaven Creek Bulls Eye Lake Township of South Frontenac
Millhaven Creek Gould Lake Township of South Frontenac
Millhaven Creek Harves Lake Township of South Frontenac
Millhaven Creek Hogan Lake Township of South Frontenac
Millhaven Creek Little Long Lake Township of South Frontenac
Millhaven Creek Odessa Lake Township of Greater Napanee / 

Loyalist Township
Millhaven Creek Peters Lake Township of South Frontenac
Millhaven Creek Rosedale Lake Township of South Frontenac
Millhaven Creek Silvers Lake Township of South Frontenac
Millhaven Creek Sydenham Lake Township of South Frontenac

1641 Perth Rd. Glenburnie ON K0H 1S0
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The table below is a list of associations providing lake information within the Cataraqui  
Region. Names in bold are linked to external websites for more information.

Table 1: Associations within the Cataraqui Region

Lake Associations

Cottage/Property 
Associations

Lake Associations Environmental Centres

Birch Island Property 
Owners’ Association

Queen’s University Biology
Station (Opinicon Lake)

Battersea Loughborough Lake
Association

Buck Lake Association

Dog Lake Association

Gananoque River Waterway
Association

Colonel By Lake Association

Thousand Islands Association

Inverary Lake Association

Indian Lake Association

Garter Lake Association

Little Franklin Lake Association

Chaffey’s Area Lake Association

Charleston Lake Association

Hungry-Rosal Cottagers’
Association

Friends of Devil Lake

Desert Lake Property 
Owners’ Association

Troy Lake Rate Payers 
Association

Lower Beverley Lake
Association

Newboro-Loon Cottage
Owners’ Association

Sand Lake Estates Inc.

North Troy Lake Property
Association

Knowlton Lake Cottage
Association

Long Lake Property Owners’ 
Community

Opinicon Property Owners’
Community

Opinicon East Cottager’s 
Association

West Devil Lake Property 
Owners’ Group Inc.

Elbow Lake Environmental
Education Centre
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http://www.birchisland.info/
http://www.birchisland.info/
http://www.queensu.ca/qubs/home
http://www.queensu.ca/qubs/home
http://www.loughboroughlake.org/
http://www.loughboroughlake.org/
http://www.bucklake.ca/
http://www.doglakeassociation.ca/
http://www.new.grwa.ca/
http://www.new.grwa.ca/
http://colonelbylake.org/
http://www.1000islandsassociation.net/
http://www.charlestonlakeassociation.ca/
http://desertlakepoa.blogspot.ca/p/about-us.html
http://desertlakepoa.blogspot.ca/p/about-us.html
http://www.troylake.org/resources
http://www.troylake.org/resources
http://www.lbla.net
http://www.lbla.net
https://www.facebook.com/newboro/
https://www.facebook.com/newboro/
http://www.sandlakeestates.ca/main.html
https://elbowlakecentre.ca/
https://elbowlakecentre.ca/


Cottage/Property 
Associations

Lake Associations Environmental Centres

North and South Otter Lake
Association

Sydenham Lake
Association

https://nsola.org/
https://nsola.org/
http://sydenhamlake.ca/news/
http://sydenhamlake.ca/news/
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