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About Kawartha Conservation 

Who we are 

We are a watershed-based organization that uses planning, stewardship, science, and conservation lands 
management to protect and sustain outstanding water quality and quantity supported by healthy landscapes.   

Why is watershed management important? 

Abundant, clean water is the lifeblood of the Kawarthas. It is essential for our quality of life, health, and 
continued prosperity. It supplies our drinking water, maintains property values, sustains an agricultural industry, 
and contributes to a tourism-based economy that relies on recreational boating, fishing, and swimming. Our 
programs and services promote an integrated watershed approach that balance human, environmental, and 
economic needs. 

The community we support 

We focus our programs and services within the natural boundaries of the Kawartha watershed, which extend 
from Lake Scugog in the southwest and Pigeon Lake in the east, to Balsam Lake in the northwest and Crystal 
Lake in the northeast ς a total of 2,563 square kilometers.   

Our history and governance 

In 1979, we were established by our municipal partners under the Ontario Conservation Authorities Act.  

The natural boundaries of our watershed overlap the six municipalities that govern Kawartha Conservation 
through representation on our Board of Directors. Our municipal partners include the City of Kawartha Lakes, 
Region of Durham, Township of Scugog, Township of Brock, Municipality of Clarington, Municipality of Trent 
Lakes, and Township of Cavan Monaghan. 
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Executive Summary 
 

The purpose of the Head Lake Watershed Characterization Report is to provide a 

technical, comprehensive report on the current state of Head Lake and its 

subwatersheds that supports the development of a Head Lake Stewardship Plan. 

Emphasis has been placed on characterizing the immediate drainage area around Head 

[ŀƪŜ όƛƴŎƭǳŘƛƴƎ ǘƘŜ ƭŀƪŜ ƛǘǎŜƭŦύΦ ¢Ƙƛǎ ŀǊŜŀ ƛǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ ΨŎƻǊŜ ǇƭŀƴƴƛƴƎ ŀǊŜŀΩΦ 

Information within the core planning area is presented within several themes including: 

introduction, socio-economics, land use, climate, water quantity, water quality, aquatic 

ecosystems, and terrestrial ecology. The following is a summary of the key observations, 

issues, and information gaps within each main theme. 

Introduction 

The Head Lake watershed occupies a small area (121.9km2) located to the north west of 

YŀǿŀǊǘƘŀ /ƻƴǎŜǊǾŀǘƛƻƴΩǎ ƧǳǊƛǎŘƛŎǘƛƻƴ ǿƛǘƘƛƴ ǘƘŜ ƳǳƴƛŎƛǇŀƭƛǘȅ ƻŦ ǘƘŜ /ƛǘȅ ƻŦ YŀǿŀǊǘƘŀ 

Lakes.  Head Lake is a relatively small lake with a surface area of 9.38 km2 located at the 

headwater portion of the Head River. Further downstream the Head River converges 

with the Black River that, in turns, flows into the Severn River and, consequently, into 

Georgian Bay.   

Three sub-watersheds have been delineated within the Head Lake Planning Area:  Fishog 

River; Head Lake Central and the Rush Lake sub watersheds. The Fishog River sub-

watershed extends north from the mouth of the Fishog River; the Head Lake Central sub-

watershed includes lands that immediately surround the lake; and the Rush Lake sub-

watershed covers the southern portion of the study area. 

Socio-economics 

The Head Lake Watershed has an estimated year round population of approximately 

200. Seasonal residents and visitors to this area increase greatly during the summer 

months adding increased pressure to the total watershed and a positive impact on the 

economy. There are many private businesses in the vicinity of Head Lake that support 

the tourist industry and water-based recreation. Boating and fishing accounted for 15% 

and 12%, respectively of the total person visits to the Kawartha Lakes Region. These 

businesses benefit from the recreation opportunities the lakes provide, and help re-

circulate money into the local economy. 

Land Use 

Almost the entire land area north of Head Lake within the Queen Elizabeth II Wildlands 

and consists of shallow lakes, wetlands, and forests. There are no large communities 

located near Head Lake, though numerous cottages, homes and two trailer parks are 

located by the lakeshore. As of 1994, the total building count around Head Lake was 389. 

With a shoreline distance of 19.3 km, the building density around the lake is a moderate 
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20.2 buildings/km. The majority of the land area within the Head Lake Planning Area 

south, east, and west of Head Lake is forested, with a few smaller, isolated wetlands, 

most notably surrounding a small tributary that flow into Head Lake from Duck Lake and 

Rush Lake to the south. The contrast between near-shore land use and land use further 

inland is striking at Head Lake. Within 100 meters from the shoreline 58.6% of the land is 

used for rural development and roads, with forests and wetlands covering the majority 

of the remaining land at 23.6% and 10.5% respectively. However, when the land use 

1000 meters from the shore of Head Lake is evaluated, only 11.8% of the land is used for 

roads and rural development, with forests covering over half the area (55%), and 

wetlands (12.4%) and meadows (11.1%) combining to cover almost a quarter of the land. 

The Head Lake watershed lies within a geological transition area between the Canadian 

Shield (a region characterized by relatively hard, Precambrian bedrock with bare or 

shallow soils), and the St. Lawrence Lowlands (a region characterized by relatively soft, 

sedimentary bedrock with shallow to deep soils).  

Climate 

The climate conditions of the Head Lake core planning area is classified as a moist 

continental mid-latitude climate (Dfb climate category) with warm to cool summers and 

cold winters, as categorized by the Köppen Climate Classification System. Climate 

conditions are currently projected to change as a result of the global climate change 

process, shifting towards warmer air and water temperatures, changes in precipitation 

patterns, and more frequent and severe storms events. 

Water Quantity 

Head Lake is a regulated water body. A dam that affects water level of the lake is located 

approximately  ~5.5 km downstream of the lake, on the Head River. It is a concrete 

structure with two stop-log operated sluiceways and an adjoining weir. The dam was 

constructed in mid-1960th with the primary purpose of raising water levels to facilitate 

construction of the cottages at the north end of the lake.  Secondary considerations for 

the dam were improvement of navigation and recreation use of the lake. Operation of 

the dam includes removing two sets of stop-logs before the winter preparing for the 

spring freshet. During summer, the stop-logs are returned to the dam to hold the 

elevated water levels in Head Lake. 

Head Lake, on average, receives 59.88 million m3 of water inflow every year. Majority of 

the inflow, 42.55 mln of cubic metres or 71% comes from the Fishog River. Precipitation 

encounters for ~15% of total water inflow, while 12.7% of water comes from the Rush 

Creek at the southern portion of the study area. Inflow from the central portion of the 

watershed, where very few watercourses exists, is almost negligible, less than 1% of total 

on average.  
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Water Quality 

Head Lake can be characterized as a mesotrophic (moderate productivity) water body 

with excellent water quality. Water quality concerns in the Head Lake watershed are 

negligible.  All parameters studied have concentrations far below the corresponding 

PWQOs or CWQGs and do not currently present any threat to aquatic life or human 

health. The majority of phosphorus enters the lake during the spring, when elevated 

runoff caused by snowmelt and precipitation carries large quantities of nutrients into the 

lake.  

There were zero exceedences of the PWQO for phosphorus during the three year study 

period. Further analysis will determine the significance of winter TP loading as a result of 

the number of frost free days and available loading from the snow melt and soil-snow 

interface as a result of thawing.  

The Haliburton, Kawartha, Pine Ridge District Health Unit beach posting data (due to 

elevated E. coli concentrations) shows that the public beach on Head Lake has been 

posted at least once per season during the monitoring years of 2011-2017.  

Aquatic Ecosystems 

There are no bathymetry data for Rush Lake upon release of this report. The greatest 

depths in Head Lake are within the south-east part of the lake, in-and-around Armstrong 

LǎƭŀƴŘΣ ŀƴŘ ƛƳƳŜŘƛŀǘŜƭȅ ƴƻǊǘƘ ƻŦ IƛƭǘƻƴΩǎ tƻƛƴǘ όCƛƎǳǊŜ сΦмύΦ ¢ƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǘƘŜ ƭŀƪŜ 

(approx. 66% of its surface area) is at or less then 3m deep. Most of the shoreline has 

relatively gradually sloping nearshore areas, except for the southeast shore along Sunset 

Beach Rd. and the southwest shore along Monck Rd. which have relatively narrow and 

steep nearshore areas. There is limited data available regarding substrates on the 

lakebed, and aquatic plants. 

 

Approximately 13 fish species have been documented within Head Lake, most of which 

are large-bodied fishes recorded through 2 sampling events within the last 10 years. 

There are no fish community data for Rush Lake. According to the most recent available 

data (2015), the large-bodied fish community in Head Lake consists of warm- and cool-

water species dominated by walleye, yellow perch, white sucker, pumpkinseed, rock 

bass, and muskellunge. Several fishes are important in supporting a small, but apparently 

viable recreational fishery particularly walleye, smallmouth bass, and muskellunge. 

Walleye populations are considered one of the most significant of all similar-sized lakes 

within the management zone (Zone 17). No known fish species listed as Special Concern, 

Threatened or Endangered have been documented. 

 

Several key information gaps have been noted including: limited understanding of how 

stressors such as climate change, cumulative development and invasive species will 

impact the aquatic ecosystem, limited understanding of coldwater aquatic habitat and 

communities, very limited benthic community data within the subwatersheds due in 

large part to the remoteness of aquatic habitat within those areas.  
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Terrestrial Ecology 

The area surrounding Head Lake contains large tracts of forests and some areas of 

wetlands, providing not only habitat for many species, but also helping to maintain good 

water quality through mitigating runoff, providing filtering and uptake of nutrients and 

solids, and creating connections between the lake and the natural areas to the north, 

particularly the unique features of the Land Between. The entire Head Lake watershed 

contains 108 km2 of natural cover, representing 88% of the total watershed area. This 

includes only areas classified as forest, wetland, rock barren and open water. There is a 

further 7% cover found in meadows, thickets, woodlots and plantations.   

Cultural meadows and cultural plantations are separated out from natural cover because 

they do not represent natural cover areas, but rather areas that are under recent human 

influence. A number of natural heritage features exist in the Head Lake watershed that 

may be considered locally significant; however they are not afforded any legislative 

protection.  Ab{LΩǎΣ Provincially Significant Wetlands and Provincially Significant 

Woodlands, all of which can be found in the Head Lake watershed, are afforded 

protection due to their provincial significance. There are a number of other natural 

heritage features that are important locally that have not yet been identified or set aside 

for protection. 

Head Lake is fortunate to have the Queen Elizabeth II Wildlands Provincial Park directly 

to the North.  This is reflected in the Head Lake watershed by the fact that the dominant 

natural area type is forest and that coniferous, mixed and deciduous forests account for 

over 55% of the Head Lake landscape.  

The entire Head Lake watershed is currently 25% higher than the target of 30% forest 

cover for Areas of Concern watersheds within the great lakes basin (Environment 

Canada, 2004), and Head Lake is 20% higher than the Conservation Ontario target 

(Conservation Ontario, 2011) of 35% forest cover for watersheds in Ontario. No sub-

watershed in the Head Lake study area falls below 51% forest cover. 

 

Five Species at Risk have been identified in the Head Lake study area and include the  

Blandings Turtle (Emydoidea blandingii), Eastern Meadowlark (Sturnella magna),  

Eastern Whip-poor-will (Caprimulgus vociferous), Loggerhead Shrike (Lanius 

ludovicianus), Snapping Turtle (Chelydra serpentina) and Butternut Tree (Juglans 

cinerea). Of the five species, two are dependent on the lake and/or its tributaries for 

ǎǳǊǾƛǾŀƭΤ ǘƘŜ .ƭŀƴŘƛƴƎΩǎ ŀƴŘ {ƴŀǇǇƛƴƎ ¢ǳǊǘƭŜǎΦ  Also of note are is the population of 

Common Terns (Sterna hirundo) that nest on the Islands in Head Lake and the return of 

the Bald Eagle( Haliaeetus leucocephalus) to the area. 
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1.0 Introduction 
Summary of Observations/Key Issues/Information Gaps 
 
Observations 

¶ The Head Lake watershed occupies a small area (121.9km2) located to the north west of 

YŀǿŀǊǘƘŀ /ƻƴǎŜǊǾŀǘƛƻƴΩǎ ƧǳǊƛǎŘƛŎǘƛƻƴ ǿƛǘƘƛƴ ǘƘŜ ƳǳƴƛŎƛǇŀƭƛǘȅ ƻŦ ǘƘŜ /ƛǘȅ ƻŦ YŀǿŀǊǘƘŀ [ŀƪŜǎΦ  

Head Lake is a relatively small lake with a surface area of 9.38 km2 located at the headwater 

portion of the Head River. Further downstream the Head River converges with the Black River 

that, in turns, flows into the Severn River and, consequently, into Georgian Bay.   

Key Issues 

¶ The majority of the development around Head Lake is situated along the shoreline. This may 

pose risks to water quality from septic outputs, and residential pollutants such as gasoline 

spills, stormwater runoff, sediment loading from poor construction practices, excessive tree 

removal and the hardening of shorelines etc. 

Information Gaps 

¶ There is a lack of data on Rush Lake 

¶ There is a lack of data on seasonal versus year round population. 

 

Project History 

¢ƘŜ IŜŀŘ [ŀƪŜ ŀƴŘ wǳǎƘ [ŀƪŜ ǿŀǘŜǊǎƘŜŘǎ ŀǊŜ ƭƻŎŀǘŜŘ ǘƻ ǘƘŜ ƴƻǊǘƘ ǿŜǎǘ ƻŦ YŀǿŀǊǘƘŀ /ƻƴǎŜǊǾŀǘƛƻƴΩǎ 

jurisdiction within the municipality of the City of Kawartha Lakes. Similar to other local lakes, for the 

most of the 20th century, the lake serves as a vacation destination for residents of the southern 

Ontario and Greater Toronto Area (GTA). Over time, more and more people converted their seasonal 

cottages into year-round homes.  To create the framework for the future management of Head Lake, 

including best management practice recommendations, the City of Kawartha Lakes (CKL) initiated the 

development of the Head Lake Stewardship Plan (HLSP) as a continuation of the Kawartha watershed-

wide lake management initiative. The first phase of watershed-wide Lake Management Planning in the 

City of Kawartha Lakes was initiated in 2010. During that year, Kawartha Conservation and the City of 

Kawartha Lakes, recognizing the importance of the environmental health of Sturgeon Lake, and with 

support from multiple citizen groups and partner organizations, commenced the Sturgeon Lake 

Management Plan (SLMP). This plan was completed in 2014. In 2011, the Balsam and Cameron Lake 

Management Plan (BCLMP) was started and completed in 2015. The Pigeon Lake Management Plan 

(PLMP) followed and was initiated in 2012 and has been completed, but final approval is currently 
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stalled until First Nations Consultations have been completed. The Four Mile Lake plan was completed 

in 2016 and is in the finalizing steps of being approved by the Board of Directors and then the City of 

Kawartha Lakes Council. 

The Watershed Characterization Report is an overview of the current state of the aquatic and 

terrestrial ecosystems within the Head and Rush Lakes core planning area. The core planning area 

includes all of the subwatersheds that drain directly into Head and Rush Lakes. This report includes 

information on geology and physiography, climate and hydrology, terrestrial and aquatic ecology of 

the watershed, land use and economic activities within the watershed, as well as characterization of 

the current water quality in the lakes and their receiving tributaries. It provides the findings from our 

scientific research and environmental monitoring for the three-year period from June 2014 to June 

2017. Additionally, it includes information and data from previous studies dating back to the 1980s 

and early 2000s.  

The information gathered will help to further understand the issues and stressors impacting the lakes, 

provide an overview of watershed health, to ultimately inform the Head and Rush Lakes Stewardship 

Plans in terms of developing effective recommendations for protecting and enhancing lake health. 

 

Study Area 

The Head Lake watershed (including Rush Lake) occupies a small area (130.91km2) located to the north 

east of Kawartha ConservatiƻƴΩǎ ƧǳǊƛǎŘƛŎǘƛƻƴ Ƴƻǎǘƭȅ within the municipality of the City of Kawartha 

Lakes, but includes a small portion in Minden Hills.  The majority of the land area within the Head Lake 

Planning Area south, east, and west of Head Lake is forested, with a few smaller, isolated wetlands, 

most notably surrounding a small tributary that flow into Head Lake from Duck Lake and Rush Lake to 

the south. The study area for the Head and Rush Lakes Management Plan is defined as three sub-

watersheds which have been delineated as: the Fishog River sub-watershed extends north from the 

mouth of the Fishog River; the Head Lake Central sub-watershed includes lands that immediately 

surround the lake; and the Rush Lake sub-study area. 
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Figure 1.1. The Head and Rush Lakes study area. 
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1.4 History 
 
 Prior to European settlement, the Head Lake area was settled by First Nations.  In the area, Indigenous 

Peoples were the first peoples to occupy the Head Lake region. In the past, three different First Nation 

communities were present in the region: the Huron, the Iroquois and the Mississaugas (Kirkconnel, 1921). The 

Huron people were believed to first occupy the Head Lake region through much of the 1400s and 1500s and 

participated in agriculture (LeCraw, 1967). Archeological evidence has found early tools and weapons in this 

region and four early Huron communities (prior to the settlement of the Mississauga first nations in the 1700s) 

were identified in the former townships of Laxton (to the south of Head Lake) and Digby (to the north of Head 

Lake). These communities were located (Kirkconnel, 1921): 

1. On the southern shore of Beech Lake, 3-4 km east of Head Lake (in Laxton) 

2. Adjacent to Oak Lake, 1-2 km east of Head Lake (in Laxton) 

3. 250 m east of Head Lake, on a portage route from the Gull River (in Laxton) 

4. 3 km North of Head Lake on the Head River (in Digby) 

In the late 1500s and 1600s the Iroquois First Nation entered the region from what is now New York State and 

war ensued between the Iroquois and Hurons (LeCraw, 1967). Jesuit priests were present in this area in the late 

1500s and reported two Huron groups located near Head Lake named the Rock and the Deer people (LeCraw, 

1967). With the attack from the Iroquois, the Rock and Deer people fled the region in approximately 1590 and 

1610 respectively to join up with the Lake Simcoe tribe in defense against the Iroquois (LeCraw, 1967). The 

Iroquois wiped out the Huron first nations between 1649 and 1650 and retreated southeast, leaving the Head 

Lake Region absent of First Nations settlements for over 100 years (LeCraw, 1967).  

 In the early 1700s the Mississauga First Nation living near Sault St. Marie sent people south to fight the 

Iroquois but, had little success against the Iroquios at this point (LeCraw, 1967). In 1740 the Algonquin council of 

war was formed and larger scale attacks on the Iroquois ensued with significant battles just outside what is now 

Coboconk (southeast of Head Lake) and at Indian Point (north of Balsam Lake) (LeCraw, 1967). The Mississauga 

First Nation proved victorious and settled in the Head Lake region.  

 Samuel de Champlain was the first European to explore the Kawarthas in 1615, though European 

settlement in the area did not occur for some time afterward (Kirkconnel, 1921). Shortly after the British took 

over control of Canada in 1790, the former area of Victoria County was sold to the British from the Mississauga 

First Nation in 1818 at Port Hope (LeCraw, 1967). Also during this time the British government sent out survey 

parties throughout southern/central Ontario with the intention of findings a safe passage from Ottawa to 

Georgian Bay that was south of the French River (LeCraw, 1967). The intense surveying was spurred by 

numerous threats from the United States at this time including the American Revolution, the War of 1812, and 

the Oregon Boundary Dispute (LeCraw, 1967). In 1819 Lt. J. P. Catty and a party of surveyors left Lake Simcoe 

and found Balsam Lake, where they travelled north along the Gull River to find Shadow Lake, just east of Head 

Lake (LeCraw, 1967). Coboconk, south of Shadow Lake was settled in 1852 and extensive logging took place in 

both the Head and Shadow Lake regions at this time (LeCraw, 1967). The first home was built on Head Lake in 
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1861 by the Riley family, followed by numerous other families of British, Irish, and Scottish descent (LeCraw, 

1967). Shortly afterwards a lodge and Union Church were built on Head Lake in 1867 and 1888 respectively 

(LeCraw, 1967). Today, little logging still occurs in the area and Head Lake is now used primarily for recreation 

and cottages.    

 Head Lake is currently located entirely within the City of Kawartha Lakes, formed in 2001, but formerly 

Head Lake transversed the boundaries between the townships of Digby (to the north) and Laxton (to the south) 

as a part of Victoria County. As the township of Digby and Longford (north of Digby) had so few residents (the 

population in Digby is less than 100), they united with the township of Laxton for municipal and consensual 

purposes (Kirkconnel, 1921). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



HEAD LAKE WATERSHED CHARACTERIZATION REPORT ς 2018 
KAWARTHA CONSERVATION 

16 
 

2.0 Land Use 

Summary of Observations, Key Issues, and Information Gaps 

Observations 

¶ Almost the entire land area north of Head Lake within the Queen Elizabeth II Wildlands and 

consists of shallow lakes, wetlands, and forests. There are no large communities located near 

Head Lake, though numerous cottages, homes and two trailer parks are located by the 

lakeshore. 

Key Issues 

¶ Bedrock aquifers dominate groundwater storage and transport, are highly vulnerable to 

contamination due to thin overburden depths and widespread bedrock fracturing. 

Contaminates entering bedrock aquifers around Head Lake may be quickly transported to the 

lake through the fracture network. 

¶ Head Lake is located within the Land Between which contains unique ecosystems 

characteristics of overlapping flora and fauna populations, as well as containing species 

unique to the Land Between. It is therefore important to preserve natural land in this region. 

¶ Steep slopes on the east side of the lake may be easily eroded or destabilized if the land is 

cleared for logging or construction. 

¶ While the primary water inputs into Head Lake come from the Canadian Shield, the majority 

of the lake is underlain by limestone giving it a higher buffering capacity than lakes entirely 

within the Canadian Shield 

Information Gaps 

¶ There is a need to determine the magnitude of groundwater inputs into the lake 

¶ There is little information on bedrock conductivity around the lake. This is of importance for 

contaminate transport rates. 

2.1 Land Use 
 
Head Lake is located approximately 11 km NNE from Balsam Lake, and the northern shore of Head Lake borders 

the Queen Elizabeth II Wildlands (Figure 2.1).  Almost the entire land area north of Head Lake is within the 

Queen Elizabeth II Wildlands and consists of shallow lakes, wetlands, and forests (Figure 2.2). There are no large 

communities located near Head Lake, though numerous cottages and homes are located by the lakeshore. As of 

1994, the total building count around Head Lake was 389. With a shoreline distance of 19.3 km, the building 

density around the lake is a moderate 20.2 buildings/km. The majority of the land area within the Head Lake 



HEAD LAKE WATERSHED CHARACTERIZATION REPORT ς 2018 
KAWARTHA CONSERVATION 

17 
 

Planning Area south, east, and west of Head Lake is forested, with a few smaller, isolated wetlands, most 

notably surrounding a small tributary that flow into Head Lake from Duck Lake and Rush Lake to the south 

(Figures  2.1, 2.2). The wetland surrounding the tributary entering Head Lake from Duck Lake and Rush Lake to 

the south has been identified as a Provincially Significant Wetland (Figure 2.3).  

 

Figure 2.1. Queen Elizabeth II Wildlands Provincial Park and its vicinity to the Head Lake study area. 
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Figure 2.2. Map of land use in the Head Lake study area. Note the large tracks of natural areas. 
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Figure 2.3. Map of wetlands (evaluated and unevaluated) within the study area of Head Lake. 


