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Executive Summary 
 
This document, completed for the Tay River watershed (tributary of the Rideau River), 
reviews the current status of fish habitat and outlines possible enhancement projects to 
improve aquatic resources.  The steering committee for the development of this document 
consisted of the following government agencies: 
• Ontario Ministry of Natural Resources (OMNR Kemptville and Kingston Districts); 
• Fisheries and Oceans Canada (DFO) (Ontario - Great Lakes Area, Prescott); 
• Rideau Valley Conservation Authority (RVCA); 
• Parks Canada (Rideau Canal). 
In addition, stewardship organizations, Cottage and Lake Associations, and Fish and 
Game clubs active in the Tay River watershed provided information and advice to the 
content of the document. All government, non-government organizations, and private 
citizens have a role in the protection and restoration of fish habitat.  To this end, the 
present document is not designed as a ‘plan’ for any one agency, but rather a strategy for 
all agencies and partners to collectively assess, protect, and improve fish habitat within 
the Tay River watershed.  The basis of this document stems from recommendations of the 
Tay River Watershed Management Plan, and various planning documents composed by 
the above government agencies. 
 
This document provides detailed background information pertaining to natural features, 
fish, and fisheries of the Tay River watershed.  General roles and impacts of 
sedimentation, nutrients, temperature, dissolved oxygen, and water control structures in 
relation to fish habitat are discussed.  This background information is designed to provide 
an introduction to fish, fish habitat, and threats to fish habitat, to illustrate the importance 
and the role of various agencies and partners in fish habitat protection.  In addition, this 
report reminds interested partners and members of the public to follow all regulations and 
provide the necessary documentation to aid the above resource management agencies in 
project planning.  Such practices will ensure that fish habitat and other watershed 
phenomenon are not damaged prior to any undertaking in or around water. 
 
As a continuation of the Tay River Watershed Management Plan, this document is 
designed to satisfy selected goals and objectives stated in the plan and act as an 
implementation strategy for fish habitat improvement within the watershed.  To 
contribute to achieving the goals and objectives of the Tay River Watershed Management 
Plan, the steering committee recommended the following four objectives for this Fish 
Habitat strategy: 

1) Identify and map areas of critical and sensitive fish habitat present in the Tay 
River watershed; 

2) Document degraded habitat and issues that contribute to aquatic habitat 
destruction; 

3) Develop and prioritize recommendations to protect and/or enhance fish habitat in 
the watershed; and 

4) Promote education and resource stewardship. 
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In order to achieve these objectives, fish habitat was assessed, summarized and mapped 
during the summer of 2001.  Observations of problems affecting these habitats were 
documented and solutions were recommended and prioritized within the report. 
Information on land use, fish community, issues, available information, data gaps, fish 
habitat summaries, and priority fish habitat enhancement projects are described for 14 
sub-watersheds.  Through fieldwork, literature research, and contact with various 
partners, the following threats to fish habitat were identified in the watershed: 

a) Lack of buffer strips and shoreline destruction;  
b) Nutrient loading- agriculture, urban, and cottage sources; 
c) Blockages of streams by dams, perched culverts, roads, etc.; 
d) Loss of littoral habitat critical for fish spawning and nursery;  
e) Loss or alterations to wetland habitat; 
f) Fluctuating water levels; 
g) Water quality; 
h) Water quantity; 
i) Exotic species- Zebra mussels, Eurasian milfoil, purple loosestrife, etc. 

Enhancement and rehabilitation projects that are suggested within the report are designed 
under the following rationale:  

i. mitigate impacts commonly observed throughout the watershed; 
ii. contribute to resolving multiple issues (as identified above); 
iii. are easily implemented and provide direct, noticeable results to the groups 

conducting the work; and 
iv. will promote the productivity of native and naturalized self sustaining fish 

populations. 
 
In summary, this project identified 23 shoreline and livestock access sites requiring 
management, 12 walleye spawning habitat rehabilitation projects, 6 lake trout spawning 
shoal enhancements, 2 major wetland habitat improvements, and several clean-up 
initiatives.   
To establish priority for enhancement, each sub-watershed within the Tay River basin 
was evaluated using the following criteria:  

1. fish habitat status and capability; 
2. sensitivity of the resource; 
3. current land use stress; and 
4. number and scale of enhancement opportunities. 

Using this scoring system, sub-watersheds are broken-down into three classes of 
priorities (high, medium, and low).  The T3 and T6 sub-watersheds ranked as Priority 1 
(high) based on the above criteria.  High priority was given to the T3 sub-watershed due 
to cold water, sensitive lake trout habitat, reservoir for system (ie. fluctuating water 
levels), number and scale of enhancement opportunities, and community interest 
(Bobs/Crow Lake Association past habitat work).  The T6 sub-watershed exhibits several 
critical spawning beds for resident Tay River walleye and Christie Lake walleye.  The 
sensitivity of this resource, land use stress, community interest, and education and 
partnership building placed this area under Priority 1 (high), as well.  Although the sub-
watersheds ranked under Priority 2 (medium) provide substantial fish habitat they tend to 
exhibit relatively fewer enhancement opportunities or have less sensitive resources.  
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Generally, those sub-watersheds ranked as Priority 3 (low) display relatively untouched 
resources, are less sensitive, and have few enhancement opportunities. 
 
Prioritization is further broken-down by ‘key stone’ issues described below.   The report 
identifies the sub-watersheds as the most critical under each ‘key stone issue’. 
The five ‘keystone issues’ and their accompanying top priority sub-watersheds are: 

a) lake trout and walleye spawning bed creation and improvements, and nursery 
area preservation: Walleye- Tay River (T6 sub-watershed), Lake trout- Bobs 
and Crow Lake (T3 sub-watershed); 

b) assessment, repair and maintenance of water control structures- Tay River (T7 
sub-watershed); 

c) restoration of riparian and shoreline vegetation (buffer strips)- Grant’s Creek 
(G2 sub-watershed); 

d) fencing of stream banks and lake shorelines to prevent livestock access- 
Grant’s Creek (G2 sub-watershed); and 

e) wetland protection and enhancement- Grant’s Creek (G2 sub-watershed). 
 
Programs and funding avenues such as the Community Fisheries and Wildlife 
Involvement Program (CFWIP), Rideau Valley Clean Water Program, Wetland Habitat 
Fund, and The Living by Water Project are described to enable partners and agencies to 
implement recommended enhancement opportunities. 
 
Recommendations under land use planning are made to protect sensitive natural heritage 
features such as wetlands, ANSI’s and fish habitat.  These areas should be identified and 
protected in official planning documents and appropriate zoning by- laws. 
In all planning processes natural shorelines and riparian areas throughout the watershed 
should be protected using conservation easements, setbacks, buffers and zoning to 
minimize the impacts of human development on sensitive fish habitats. 
In addition, this document recommends all identified wetlands in the watershed be 
protected through appropriate measures in municipal planning documents, private land 
stewardship incentives, land trusts and public acquisition. 
 
Further to these recommendations, stewardship and education initiatives are presented to 
involve organizations in resource management.  To increase partnerships and education 
of watershed residences, the document advises that the report is distributed to all 
watershed organizations, promotion of incentive programs (particularly for farmers), 
continue the establishment of lake associations and “Friends of” groups, and support 
angling and nature appreciation events. The document concludes by outlining the need 
for monitoring and future studies pertaining to: wetlands, water quality, septic system 
evaluations, lakeshore capacity modeling, individual lake management plans, assessment 
of water control structures, fish population and habitat assessments, integration of all 
fisheries and fish habitat management agencies, and follow-up monitoring of projects and 
the overall strategy. 
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 1.0 INTRODUCTION 
 
1.1 Background  
 
1.1.1 Location of the Tay River Watershed 

 
The Tay River watershed is located in eastern Ontario within the counties of 
Lanark, Leeds and Grenville, and Frontenac (Figure 1.1.1). It is a sub-watershed 
of the Rideau and bounded by the Mississippi watershed to the north, the South 
Nation watershed to the east, and the Cataraqui watershed to the south. 

 
The Tay River is the largest tributary of the Rideau River with a total catchment 
area of approximately 865 km2 and an approximate length of 95 km (RVCA, 
2000). The watershed flows from the southwest to the northeast through 
numerous lakes including: Bobs, Christie, Crow, Davern, Eagle, Elbow, Farren, 
and Long.  Crosby and Pike lakes form the headwaters of Grant’s Creek, which 
joins the main stem of the Tay above the town of Perth.  Two other significant 
tributaries of the Tay River include Rudsdale Creek and the Snye, both of which 
connect with the Tay River above Glen Tay, while Jebbs creek joins the Tay 
River below Perth- the outflow of Otty Lake.  The river then continues through 
the Tay Marsh and the historic Tay Canal, eventually flowing into Lower Rideau 
Lake.   
 
The Tay watershed encompasses six municipalities, which include Tay Valley, 
Central Frontenac, Drummond/ North Elmsley, Rideau Lakes, South Frontenac, 
and Perth.  Further to these municipalities, the Tay is also close to the large and 
growing population centres of Ottawa and Kingston.  Many people from these 
cities are seeking recreation within a day’s drive, which can place increased 
demand on the natural resources of the watershed.  This has more implications for 
lakeshore development, fishing pressure, and water quality protection both 
presently, and into the future. 
 
1.1.2 Natural Features within the Tay River Watershed 

 
Many diverse natural features exist as a direct result of two contrasting geologic 
regions within the Tay River watershed.  Approximately 2/3 of the watershed lies 
within the Frontenac Axis, a southern extension of the Canadian Shield (Figure 
1.1.2), that contains a large forest-wetland complex (Figure 1.1.3 and Figure 
1.1.4).  The extensive forests, wetlands, lakes, and rivers in this section of the 
watershed support a wealth of biodiversity and other natural heritage features and 
functions that are generally limited throughout much of southern Ontario.  The 
remaining 1/3 of the watershed, the Smiths Falls Limestone Plain, is dominated 
by agriculture (Figure 1.1.5).  This portion of the watershed contains isolated 
woodlots, important riparian corridors, and several large provincially significant 
wetlands (Figure 1.1.3, Figure 1.1.4)(Table 1.1.2, Table 1.1.3).   
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Table 1.1.1- Identified wetlands within the Tay River watershed. 
Wetland Name Sub-watershed Significance 

Green Bay (Bobs Lake) 
wetland complex 

T3 Non-provincially significant 

Doran Lake wetland 
complex 

T3 Provincially significant 

Michael’s Creek 
wetland complex 

T3 Provincially significant 

Christie Lake T4, T5 Non-provincially significant 
Blueberry Marsh B1 Provincially significant 
Tay Marsh (includes 
Beveridges Marsh) 

T8 Provincially significant 

Perth Long Swamp  T8 Provincially significant 
Port Elmsley wetland T9 Provincially significant 
Crosby Lake/Creek 
wetland 

G1 Provincially significant 

Grant’s Creek  G2 Provincially significant 

 
Table 1.1.2- ANSI’s within the Tay River watershed. 

ANSI Name Sub-watershed Significance 
Long Lake Blue Calcite T1 Provincially significant 
Bobs Lake- Mill Bay 
Peat Forest 

T3 Candidate ANSI 

Bobs Lake- Long Bay 
Island 

T3 Candidate ANSI 

Maberly Bog T4  Regionally significant 
Christie Lake T5 Regionally significant 
Perth Blueberry Bog B1 Regionally significant 
Tay Marsh T8 Regionally significant 

  
Several provincially and regionally significant plant and animal species are found 
within the above wetland areas.  White (1992 and 1993) provide detailed 
descriptions of the significant plant and animal species found in the above 
wetlands and/or ANSI’s.  In many areas within the watershed, these important 
natural features provide critical spawning and nursery habitat for numerous fish 
species. 

 
1.1.3 Fish and Fisheries of the Tay River watershed 

 
Under the federal Fisheries Act, “fish” includes: 
 

a) parts of fish; 
b) shellfish, crustaceans, marine animals and any 

parts of shellfish, crustaceans or marine animals; 
and 

c) the eggs sperm, spawn, larvae, spat and juvenile 
stages of fish, shellfish, crustaceans and marine 
animals. 
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Forty-four species of fish have been documented in the Tay watershed and at least 
four species are likely to be present (Table 1.1.3).  This diversity in the fish 
community is comparable to neighbouring watersheds such as the Mississippi and 
the Rideau. 
Table 1.1.3: Confirmed fish species in the Tay River watershed. 
Common Name Scientific Name Fish Community Designation  

American Eel Anguilla rostrata Warm water 
Blackchin Shiner Notropis heterodon Warm water 
Blacknose Shiner  Notropis heterolepis Warm water 
Bridle Shiner Notropis bifrenatus Warm water 
Brook Stickleback Culaea incontans Warm water 
Creek Chub Semotilus atromaculatus Warm water 
Common Shiner Notropis cornutus Warm water 
Emerald Shiner Notropis atherinoides Warm water 
Golden Shiner Notemigonus crysoleucas Warm water 
Spotfin Shiner Cyprinella spiloptera  Warm water 
Spottail Shiner Notropis spilopterus Warm water 
Longnose Dace Rhinichtys cataractae Warm water 
Northern Redbelly Dace Phoxinus eos Warm water 
Banded Killifish Fundulus diaphanus Warm water 
Fathead Minnow Pimephales promelas Warm water 
Bluntnose Minnow Pimephales notatus Warm water 
Central Mudminnow Umbra limi Warm water 
Fallfish Semotilus corporalis Cool water 
Common Carp Cyprinus carpio Warm water 
Bluegill Lepomis macrochirus Warm water 
Pumpkinseed Lepomis gibbosus Warm water 
Black Crappie Pomoxis nigromaculatus Warm water 
Rock Bass Ambloplites rupestris Warm water 
Smallmouth Bass Micropterus dolomieui Cool water 
Largemouth Bass Micropterus salmoides Warm water 
Iowa Darter  Etheostoma exile Cool water 
Johnny Darter Etheostoma nigrum Cool water 
Log Perch Percina caprodes Warm water 
Yellow Perch Perca flavescens Warm water 
Walleye Stizostedion vitreum Cool water 
Northern Pike Esox lucius Cool water 
Brown Bullhead Ameiurus  nebulosus Warm water 
Yellow Bullhead Ameiurus natalis Warm water 
White Sucker Catostomus commersoni Cool water 
Greater Redhorse Moxostoma valenciennesi Warm water 
Shorthead Redhorse Moxostoma macrolepidotum Warm water 
Burbot (Ling) Lota lota Cold water 
Alewife Alosa pseudoharengus Cold water 
Slimy Sculpin Cottus cognatus Cold water 
Cisco (Lake Herring) Coregonus artedii  Cold water 
Lake Whitefish Coregonus clupeaformis Cold water 
Brook (Speckled) Trout Salvelinus fontinalis Cold water 
Rainbow Trout Oncorhynchus mykiss Cold water 
Lake Trout Salvelinus namaycush Cold water 
Splake (Lake Trout crossed with 
Brook Trout) 

S. namaycush X  
S. fontinalis 

Cold water 

 
*Refer to Appendix 1 for fish habitat requirements for selected fish species within the Tay River watershed. 
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Table 1.1.4: Probable fish species of the Tay River watershed. 
Common Name Scientific Name Fish Community Designation 

Mottled Sculpin Cottus baird  Cold water 
Brassy Minnow Hybognathus hankinsoni Warm water 
Brook Silverside Labidesthes sicculus Warm water 
Tadpole Madtom Noturus gyrinus Warm water 

*Note:  the above fish species are listed as ‘probable’ since their known range is 
in within the Tay River watershed, however, they have not been officially 
confirmed. 

 
These fish communities support many levels of commercial (baitfish), 
recreational, and Native subsistence fisheries.  The lakes and streams of the Tay 
River watershed offer superb angling opportunities for lake trout, walleye, 
smallmouth bass, largemouth bass, and northern pike.  Such fisheries are 
extremely important as recreational sport fisheries for local and non-resident 
anglers and cottagers, contributing greatly to the local economy.  The waterbodies 
of the Tay watershed also support commercial baitfish harvests and subsistence 
fisheries for Native communities such as the Sharbot Mishigama Anishinabe 
Algonquin First Nation.   
 
1.1.4 Impacts to Fish Habitat 
 
The term “fish habitat” covers a great variety of environments where fish live.  
According to the federal Fisheries Act Section 34(1) fish habitat means: 

 
“spawning grounds and nursery, rearing, food supply and 
migration areas on which fish depend directly or indirectly 
in order to carry out their life processes.”  

*Please refer to the Glossary for complete definitions and Appendix 1 for habitat information for 
selected fish species. 
   
These habitats not only include the water in rivers, lakes, streams, and oceans, but 
also the quality of that water and the total surroundings in which plants and other 
life forms interact to make fish life possible (DFO, 1991).  

 
People affect fish and their habitat in many diverse ways, some not always readily 
apparent, since damage usually occurs below the surface of the water.   
Many human activities such as: dredging, filling, beach creation, stream 
channelization, dam construction, removal of riparian and aquatic vegetation, 
introduction of silt, contaminants and other chemical pollutants can negatively 
impact fish habitat.  Proper planning of the above activities, however, will 
mitigate damage to fish habitat.   

 
The productivity of aquatic habitat depends on many factors: water quality (e.g. 
measures of: temperature, dissolved oxygen, turbidity (TDS), and nutrients (P, 
N)), water quantity (water depth and ve locity), and cover (ie. aquatic and riparian 
vegetation, woody debris, substrate).  Human activities, such as improper 
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shoreline development and poor land management can harmfully alter, disrupt, or 
destroy these aspects of the aquatic habitat and negative ly impact the associated 
fish community. 
 
Temperature 
 
Fish are poikilothermic organisms, meaning their body temperature varies with 
external conditions.  For fish, water temperature is known to cue various life 
history events such as migration, spawning, and feeding activity.  In general, the 
metabolic rate of fishes increases exponentially with increasing temperature 
(Smith and Smith, 2001).  For example, with every 10o C raise in environmental 
temperature, oxygen consumption rates (and therefore metabolic rates) double.  
Fish will actively seek an optimal water temperature range that balances these 
metabolic rates at various stages of their lives.  All fish have preferred 
temperatures for spawning, egg incubation, and growth, as well as maximal 
temperatures, where further temperature increases are lethal.  For example, lake 
trout cannot survive temperatures over 23.5oC, while largemouth bass have an 
upper lethal temperature of 36.5o C (Kerr, 2000).  Therefore, water temperature 
largely determines species richness and distribution within a given waterbody.   
 
Riparian Vegetation 
 
Land use practices, such as agriculture, forestry, and others that remove riparian 
vegetation from the shores of a waterbody have been known to increase water 
temperatures (especially in cold water streams) and cause associated damages to 
fish habitat.  Riparian vegetation acts as a food source, cover, source of woody 
debris, and as a shoreline stabilizer.  For example, when riparian vegetation is 
removed from stream banks, increased direct sunlight heats the stream, an 
increase in temperature results, fish habitat is altered, and an associated shift in 
the fish community may take place.  Therefore, maintaining the riparian 
vegetation around all waterbodies is crucial to preserving and protecting fish 
habitat.   

 
Dissolved Oxygen 

 
Concentrations of dissolved oxygen (DO) in water are also dictated by water 
temperature.  The concentration of oxygen in solution is inversely proportional to 
temperature (ie. as water temperature increases, oxygen levels decrease) (Horne 
1994).  Water velocity, turbulence, and quantity of aquatic vegetation also 
influence DO concentrations.  Increased velocity and turbulence mixes the water 
surface with air, and green aquatic vegetation produces oxygen as a product of 
photosynthesis.  Lake environments commonly undergo periods of low DO 
concentrations in the summer due to temperature increases, lake stratification, and 
decomposition. In the winter DO concentrations can fall, since mixing of water 
and air ceases due to ice cover and photosynthesis reduction of aquatic vegetation.  
Channelization and dredging of streams removes riffles which decreases water 
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turbulence and dissolved oxygen concentrations.  As with temperature, all fish 
species have specific DO requirements and tolerances needed to regulate 
metabolic processes.   When large quantities of nutrients such as N and P are 
added, hypereutrophication may result, causing algae and vegetation blooms.  
When this excessive vegetation dies in the fall, oxygen is consumed in the decay 
process, which increases the Biological Oxygen Demand (BOD) for other aquatic 
life (ie. the fish community). 
 
Nutrients 
 
Nutrients such as nitrogen (N) and phosphorus (P) are essential elements within 
the aquatic environment that stimulate plant growth.  Although the increase in 
plant growth can raise dissolved oxygen concentrations in water and provide 
cover and food sources (such as plankton and benthic invertebrates) excessive 
nutrient input can significantly alter the habitat and the associated fish 
community. 
 
The natural aging process that occurs as a waterbody becomes increasingly 
enriched with nutrients is called eutrophication (Terrene Institute, 1996).  Rates of 
eutrophication are dependent on the fertility of the landscape within the watershed 
and nutrient input from human activities.  For example, large lakes with infertile 
bedrock watersheds age slowly compared to small lakes with fertile surroundings.  
Although eutrophication occurs naturally, human induced or cultural 
eutrophication accelerates natural rates.  Human activities, such as poor nutrient 
management by farmers or faulty cottage septic systems may rapidly add N and P 
to the aquatic environment.  This increased nutrient input can cause a proliferation 
of plant growth, potentially choking lakes and streams or reducing water clarity 
due to an overabundance of phytoplankton.  When this excessive vegetation 
decomposes, hypolimnetic oxygen is depleted, reducing the amount of habitat 
available to fish. 
 
In addition to these indirect degradations of fish habitat, nutrients can directly 
effect fish.  An important form of N in the aquatic environment is ammonia 
(NH3).  Ammonia concentrations can be raised due to inputs from sewage 
treatment plants or untreated animal wastes.  Concentrations of ammonia 
exceeding 20 ug/L may be lethal to fish (MOE, 2000).  Although concentrations 
of ammonia do not have as much of an impact on fish distribution and diversity as 
other water quality parameters, concentrations of N and P are important indicators 
of water and fish habitat quality.  
 
Sedimentation 
 
Sediment is one of the most common characteristics of streams and waterbodies.  
With several forms and sources, excessive sedimentation can have adverse effects 
on the aquatic environment.  Of the greatest concern are the fine sediment 
particles that suspend in the water column (causing turbidity) and sediment which 
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is deposited on the bottom of the waterbody (reducing benthic productivity and 
smothering fish habitat) (Waters, 1995).   
 
Sedimentation is caused through many natural and human-induced processes.  
Erosion occurs naturally due to the displacement of soil particles by gravity, wind, 
water, and even glaciation.  Anthropogenic (human) activities such as forestry, 
mining, agriculture, and construction, if conducted improperly, can accelerate 
erosion and the deposition of sediment into the aquatic environment. 
 
Excessive sediment in a waterbody can have harmful effects on fish and fish 
habitat.  Fish tolerance also varies by species.  Increasing sediment load to a 
watercourse may cause a shift to species that can tolerate or prefer turbid 
conditions.  Sediment makes prey less visible and may damage gill filaments, 
making fish more prone to disease and reducing their ability to consume oxygen.  
Continued sediment deposition on the streambed can cover benthic invertebrates 
and smother eggs or spawning habitat, decreasing fish food supply and spawning 
efficiency.  For instance, many fish species such as walleye will spawn by 
broadcasting eggs and sperm over clean, cobble size rock substrate.  Fertilized 
eggs then fall into interstitial spaces where they are protected from predators, and 
oxygenated by flowing water that also removes metabolic wastes.  Sediment often 
fills these interstitial spaces causing the loss of productive spawning habitat.  
Other species such as pike spawn by broadcasting fertilized eggs on and within 
aquatic vegetation.  Their eggs are adhesive and stick to the vegetation until 
hatching.  However, when sediment is added to water during the spawning 
season, fine sediment particles can stick to the adhesive egg coating, smothering 
the eggs.  By limiting erosion and sedimentation, especially during critical and 
sensitive life stages for fish, habitat can be further protected. 

 
Water Control Structures 

 
Most water control structures are constructed for human use and benefit.  Dams 
and weirs are designed to store water for agricultural, irrigational, industrial, 
navigational, and recreational purposes.  However, dams and other control 
structures can have many adverse effects on the aquatic environment.  Dams slow 
water currents, changing water temperatures and other water quality parameters, 
which in turn alter fish communities.  By slowing water currents, sedimentation 
takes place in front of most dams.  When dams age and weaken, this deposited 
sediment can flow downstream and damage fish habitat.  Dams also isolate fish 
populations, or block migratory fish populations that move up and down streams 
to feed, spawn, or find suitable habitat during unfavourable conditions.  When 
dams fragment fish habitat, fish species that are intolerant of any of the above 
alterations may be eliminated from the system or may lose a critical component of 
their habitat, such as spawning or nursery areas.  Operation of water control 
structures may impact fish populations by altering water levels during critical life 
history periods. 
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Numerous bridge crossings, beaver dams, and man-made control structures all 
affect water flow and levels within the Tay River watershed.  Private bridge 
crossing structures with low vertical clearance, typically on crib priers and 
abutments are common on the Tay.  These structures are prone to debris 
collection, which tends to increase flow restrictions and velocities, in turn 
threatening the foundation of the structure.   Numerous weirs and dams exist in 
the Tay watershed to maintain water levels for navigation and recreation on lakes 
(Eagle, Bobs/Crow, and Pike lakes, and the Tay Marsh) and also to minimize the 
potential for flooding (Figure 1.1.6).  Natural deadfall and beaver dams also 
restrict flow in many areas within the watershed.    

 
1.2 Partners in Fish Habitat Conservation 
 
Fish habitat management is the responsibility of Fisheries and Oceans Canada 
(DFO).  The Federal Fisheries Act, which is administered by DFO, provides for 
the protection of fish and their habitats.  The Fisheries Act applies to “all waters 
in the fishing zones of Canada, all waters in the territorial sea of Canada and all 
international waters of Canada” (Fisheries Act- Section 2, DFO 1985).  DFO’s 
policy for the Management of Fish Habitat (1986) provides policy direction for 
interpreting the habitat protection provisions of the Fisheries Act.  The objective 
of this policy is the “net gain of habitat for Canada’s fisheries resources” (DFO 
1986).  Three goals, a guiding principle, and eight implementation strategies 
complement this objective (Figure 1.2.1).  DFO has signed agreements with 
OMNR, Conservation Authorities (CA’s) and Parks Canada in order to meet its 
legislative requirements and policy objective in Ontario.  
 
The goal of Parks Canada – Rideau Canal is to “preserve and protect the Canal, its 
structures and natural environment as a functioning system of national and 
historic significance, while at the same time operating and maintaining it as a 
waterway for recreational use.  As well, Parks Canada co-ordinates federal 
activities with those of the Province of Ontario, municipalities, and private 
interests to develop the Canal’s recreational potential while preserving its 
historical and natural environment” (Rideau Canal Management Plan, 1996). 
To ensure a healthy environment, Parks Canada – Rideau Canal is managed using 
an “ecosystem approach” with the cooperation of DFO, OMNR, the Conservation 
Authorities, municipalities, and interest groups to achieve its goals.  
 
Parks Canada- Rideau Canal also fulfills a clear requirement to satisfy a wide 
range of other water-based needs, including minimizing flooding, meet municipal 
water requirements, and where appropriate, supply water for hydro-electric power 
interests.  PC-RC also attempts to satisfy, to the extent possible, recreational and 
fisheries needs. Water management is a delicate balancing act as it is not always 
possible to meet all the demands placed on such a limited resource. 
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Figure 1.2.1- DFO policy framework for fish habitat management. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
The Ontario Ministry of Natural Resources (OMNR) is the lead agency for 
fisheries management in Ontario.  The Strategic Plan for Ontario Fisheries (SPOF 
II): An Aquatic Ecosystem Approach to Managing Fisheries (OMNR, 1992) 
identifies declining aquatic ecosystem health and loss of fish habitat as one of 
three interrelated issues that threaten Ontario’s fisheries resource.  This document 
states the goal for Ontario’s fisheries as “healthy aquatic ecosystems that provide 
sustainable benefits, contributing to societies present and future requirements for 
a high-quality environment, wholesome food, employment and income, 
recreational activity, and cultural heritage.”  The objectives of this strategic plan 
are to: “protect healthy aquatic ecosystems, rehabilitate degraded aquatic 
ecosystems, and improve cultural, social and economic benefits from Ontario’s 
fisheries resource.”  The OMNR utilizes the Provincial Policy Statement and two 
pieces of provincial legislation, the Public Lands Act and the Lakes and Rivers 
Improvement Act, to protect fish habitat on crown land.  
 
Ontario’s Conservation Authorities also contribute to the management and 
protection of fish habitat.  The Rideau Valley Conservation Strategy (1992) states 
that the role of the RVCA is to “maintain and improve the quality of the valley 
environment through watershed planning, cooperative resource management and 

OBJECTIVE 
Net gain of reproductive capacity for fisheries resources 

Goal 1 
Fish Habitat 
Conservation 

Goal 2 
Fish Habitat 
Restoration 

Goal 3 
Fish Habitat 

Development 

GUIDING PRINCIPLE 
NO NET LOSS OF PRODUCTIVE 

CAPACITY OF HABITATS 

INTEGRATED PLANNING FOR FISH HABITAT MANAGEMENT 

IMPLEMENTATION STRATEGIES 
1. Protection and Compliance 5.    Public Information & Education 
2. Integrated Resource Planning 6.    Cooperative Action 
3. Research   7.    Improvement 
4. Public Consultation  8.    Monitoring 

PROCEDURES TO APPLY THE NO NET LOSS GUIDING PRINCIPLE 
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conservation awareness.”  The RVCA’s programs are based on three guiding 
principles: the ecosystem approach, the critical importance of the “ribbon of life” 
(e.g. shoreline protection and health), and sustainable development.  These 
principles are inherent and fundamental in the Authorities policies, attitudes, and 
outlook with respect to fish habitat.  The RVCA utilizes the Conservation 
Authorities Act and the Fill, Construction and Alteration to Waterways 
Regulations, which allows for the establishment and operation of conservation 
authorities and the undertaking of programs to further the conservation, 
restoration and development of natural resources.  The RVCA also conducts 
reviews of projects that do not require authorization for fish habitat protection on 
DFO’s behalf. 
 
When conducting work in or around water, the public is reminded to contact the 
above government agencies prior to project commencement.  Within the Tay 
River watershed all three levels of government may be enlisted to provide input 
under their respective Acts.  Through careful planning these agencies ensure that: 
a) fish habitat is not harmfully altered, damaged, or destroyed; b) Crown Land 
assets are protected; and c) work will not change the hydrodynamics of the 
watershed in question.  Members of the public and partnership organizations must 
remember that the proper agencies are consulted prior to the undertaking of any 
project listed within this report.  Even if a project is perceived to enhance fish 
habitat, the necessary documentation and planning must be conducted from the 
perspective of all resource management agencies to ensure that fish habitat and 
other watershed phenomenon are not damaged.     
 
Municipalities also play an important role in the protection of fish habitat within 
the Tay River watershed through the regulation of land use.  The Planning Act 
empowers municipalities to control land use through official plans, zoning by-
laws, etc.  This Act provides a mechanism for agency and private sector 
involvement in the planning and development review process, and a way for the 
Province to issue policy statements on matters of provincial interest (e.g. the 
provincial policy statement). 
 
Further to these agencies, Non-government Organizations (NGOs) such as Lake 
and Cottage Associations or Trout Unlimited also play a role in the protection of 
fish habitat.  These groups generally act as stewards of the resource and offer 
numerous volunteer hours to aid in the protection and preservation of fish habitat. 

 
1.3 Goals and Objectives 
 
The Tay River Management Plan was developed to guide and help coordinate 
watershed management activities over the next two decades.  The above planning 
document identifies watershed issues, advises on broad environmental policy and 
direction, and identifies an implementation framework and the priorities for 
action.  Selected priority actions are listed in three year work plans to address the 
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most serious concerns existing and emerging problems in the watershed, assign 
responsibility, and estimate implementation costs. 
 
The vision statement as determined by the watershed community is listed within 
the Tay River Management Plan as: 

 
All residents and other stakeholders are committed to watershed 
stewardship.  We are working to ensure the watershed is healthy-
environmentally, socially, and economically- and that the character, 
quality of life and heritage features of the area are maintained or 
improved. 

 
The following Mission statement was developed to guide the approach to 
achieving the watershed vision: 
 

To manage the watershed to benefit present and future generations by 
integrating research, environmental protection, natural resource 
management, social development and economic development as air, land 
and water uses change. 
 

All levels of government, non-government organizations and private citizens have 
a role in the protection and restoration of fish habitat.  ‘Fish Habitat of the Tay 
River Watershed: Existing Conditions and Opportunities for Enhancement’ is not 
a “plan” for any one agency, but rather a strategy for all agencies and partners to 
collectively assess, protect, and improve fish habitat within the Tay River 
watershed.  This document was produced based on recommendations from the 
“Tay River Watershed Management Plan” (RVCA, in preparation).  Specifically, 
this document will help implement the following 3 of 5 Watershed Plan goals and 
several of its objectives: 
 
Goal #3: To maintain and improve watershed habitats to support fish, plant, 

and animal populations. 
 

Objective 7: Protect and improve aquatic habitats throughout the 
watershed. 

  
Goal #4: To provide educational opportunities for watershed users to 

identify ways to contribute to maintaining a healthy watershed 
environment. 

 
Objective 9: Learn more about the watershed and fill in our knowledge 

gaps about how it works. 
 
Objective 10: Promote communication and motivation among all 

stakeholders about the importance of maintaining a healthy 
watershed environment. 
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Objective 11: Promote communication among watershed stakeholders for 

the purpose of exchanging data and understanding mutual 
needs. 

 
Goal #5: To promote an integrated and consistent approach to the 

management of the watershed. 
 

Objective 12: Cultivate partnerships between individuals, community 
groups, business and government agencies. 

 
 
 
 
To contribute in achieving the goals and objective of the Tay River Watershed 
Management Plan, the steering committee recommended four objectives for this 
Fish Habitat Strategy: 
 

1) Identify and map areas of critical and sensitive fish habitat present in the 
Tay River watershed; 

2) Document degraded habitat and issues which contribute to aquatic habitat 
destruction; 

3) Develop and prioritize recommendations to protect and/or enhance fish 
habitat in the watershed; and 

4) Promote stewardship and education. 
 

1.4 Report Format and Methodology 
 
This document briefly describes historical fisheries within the Tay River 
watershed as background, but focuses on existing information, current issues, and 
enhancement opportunities of fish habitat within the watershed. 
 
Section 2.0 cons ists of 14 subsections each representing a sub-watershed (Figure 
1.4.1) consistent with the “Existing Trends and Conditions in the Tay River 
Watershed” (RVCA, 2000). Background information, a fish habitat summary, and 
a list of priority enhancement projects are provided for each sub-watershed.  The 
sub-watershed Background Information is summarized under eight headings: 
location, drainage area, sub-surface geology, land use, fish community, issues, 
available information, and data gaps.  In addition, maps depicting areas of critical 
and sensitive fish habitat, problem areas and enhancement sites are provided for 
all waterbodies within each sub-watershed.  The Fish Habitat Summary lists the 
following for each lake and/or watercourse in the sub-watershed: name and 
designation, fish community objective, issue, existing habitat conditions, and fish 
habitat enhancement opportunities.  A prioritized list of projects is found in the 
Priority Enhancement Projects summary.  This section describes the most 
important projects in the sub-watershed in greater detail.  In Section 3.0 entire 
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sub-watersheds are prioritized to demonstrate which sub-watersheds require 
focused enhancement.  Conclusions and recommendations pertaining to each 
issue on a watershed scale follow these components.  These sections (Background 
Information, Fish Habitat Summary, and Priority Enhancement Projects) when 
combined, form a stand-alone document for each sub-watershed, which enables 
the reader to locate and focus on the particular area they are interested in. 
 
Information incorporated into this report stems from a variety of sources.  
Watershed mapping and boundaries for each sub-watershed was derived from the 
“Tay River Watershed Management Plan” (RVCA, in preparation) and “Existing 
Conditions and Trends in the Tay River Watershed” (RVCA, 2000).  These 
documents also gave valuable sources of background information pertaining to 
land use and economy, wetlands, forestry and fisheries, hydrology and hydraulics, 
groundwater, water quality, and recreation in the watershed.  OMNR District 
Fisheries Management Plans (1987-2000) (from former Carlton Place, Brockville, 
and Napanee OMNR Districts), Parks Canada – Rideau Canal Management Plan, 
DFO policies, RVCA – Rideau Lakes Carrying Capacities and Proposed 
Shoreland Development Policies (Tay River) all provided tactical direction and 
cornerstone background information.  A review of fisheries management files, 
inventories and projects from OMNR offices in Kemptville and Kingston also 
contributed to the present report.  Additional resource information was gleaned 
from stakeholders and knowledgeable locals within the Tay River watershed.  
Field surveys were conducted in the summer of 2001 to identify current fish 
habitat issues and locate candidate areas for enhancement.  Map and aerial photo 
interpretation augment the information from the above sources. 
All mapping used for the purposes of this report was developed from the Ontario 
Ministry of Natural Resources’ (Kemptville) Natural Resource Values 
Information System (NRVIS). 
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Figure 1.4.1- Tay River watershed, with sub-watershed boundaries. 
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Section 2.0- Fish Habitat Summaries 
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T1 – Long and Elbow Lake Sub-watershed 
 
BACKGROUND 
 
Location: This is the western most sub-watershed of the Tay River.  Waterbodies 

within this catchment area include lakes such as Long, Elbow, Duncan, 
Little Mud, Carnahan, Little Beaver, Watson, Miller, Abbott, Barton, 
Clow, and Atwood.  Small drainage creeks include Stub, Stag, Vens, and 
Fish creeks. All waterbodies drain via Fish Creek into Bobs Lake main 
basin at the town of Bobs Lake.  The bulk of this sub-watershed is located 
near the villages of Parham and Long Lake within Central Frontenac 
Township (formerly Olden and Hinchinbrooke wards). 

 
Drainage Area: 14961 ha 
 
Sub-surface 
Geology: The entire sub-watershed is underlain by relatively unfertile Precambrian 

rock of the Frontenac Axis.  Known as the Frontenac Terrane this area 
consists of paragneiss, quartzofeldspatic gneiss, quartz arenite, calcite and 
dolomite marbles.  These Precambrian rocks are highly folded and faulted 
with a major northeast/southwest tectonic trend all tilting to the southeast.  

 
Land Use: Overall, this sub-watershed remains in a very natural state.  Land use is 

dominated by shield forest (84%), wetland (4.4%), and lake (5.6%).  The 
remaining area is used for agriculture such as crop (1.2%) and pastureland 
(4.8%).  A provincially significant ANSI on the eastern shore of Long 
Lake contains a rare deposit blue calcite. 

 
Fish  
Community: The majority of waterbodies in this sub-basin support warm to cool water 

fish communities.  Long (cool water) and Elbow (warm water) lakes are 
the largest waterbodies in the area, supporting walleye, largemouth bass, 
smallmouth bass, northern pike, bluegill, and pumpkinseed.  Both lakes 
have a history of fish stocking.  Elbow lake has been stocked with walleye 
and smallmouth bass between 1925 and 1951, while Long has been 
stocked during the same time period with walleye, smallmouth bass, and 
brook trout.  

 
Issues: Due to the relatively natural state of this sub-watershed, few issues are 

apparent.  However, fish habitat is presently degraded in isolated areas of 
incompatible land use practices near water.   

 
Available  
Information: The Kingston Area OMNR office is the main repository of information for 

lakes in this sub-watershed.  Information such as: lake survey data and 
mapping, historic fish stocking, angler creel surveys, water quality data, 



Tay River Watershed Fish Habitat Strategy   
    

 
OMNR – RVCA – PCRC   25 

and near shore habitat mapping exist for Elbow and Long lakes.  Lake 
survey information is available for smaller lakes within the sub-watershed. 

 
Data Gaps: Habitat use (ie. spawning habitat) by fish species such as northern pike 

and bass is unknown for Elbow Lake.  Currently, no information exists on 
habitat use in smaller waterbodies within the sub-watershed.
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T2 – Eagle and Leggat Lake Sub-watershed 
 
BACKGROUND 
 
Location: The majority of this sub-watershed is located within the Township of 

Central Frontenac (formerly Olden and Hinchinbrooke wards).  Danby, 
Leggat, and Eagle are the only lakes located within the sub-watershed.  All 
lakes are drained by Eagle Creek, which flows into the western basin of 
Bobs Lake.  The community of Tichborne is the lone population cluster 
within the area. 

 
Drainage Area: 3676 ha. 
 
Sub-surface  
Geology: The entire sub-watershed is underlain by relatively unfertile Precambrian 

rock of the Frontenac Axis.  Known as the Frontenac Terrane, this area 
consists of paragneiss, quartzofeldspatic gneiss, quartz arenite, calcite and 
dolomite marbles.  These Precambrian rocks are highly folded and faulted 
with a major northeast/southwest tectonic trend all tilting to the southeast. 

 
Land Use: The T2 sub-watershed remains in a very natural state.  Land use is 

dominated by shield forest (73.4%), lake (24.9%), and wetland (1.4%). 
The remaining land is used for agriculture (0.1% cropland and 0.3% as 
pasture). 

 
Fish  
Community: This sub-watershed contains a diversity of fish communities.  Leggat Lake 

is classified as a warm water fishery supporting walleye, yellow perch, 
largemouth bass, smallmouth bass, rock bass, white sucker, brown 
bullhead, bluegill, and pumpkinseed.  Smallmouth bass, walleye, and 
northern pike were stocked into Leggat during the 1940s and 1950s.   
Eagle Lake supports a cold water fish community.  Fish species in this 
community include lake trout, lake whitefish, smallmouth bass, 
largemouth bass, northern pike, cisco (lake herring), pumpkinseed, 
bluegill, brown bullhead, rock bass, with burbot (ling) suspected.  
Historically, speckled and lake trout were stocked.  Lake trout were 
stocked until 1994 when this supplemental stocking was discontinued.  
Presently, lake trout are naturally reproducing. 

 
Issues: As the land use suggests, this sub-basin remains in a very natural state, 

and therefore few issues are present.  However, since Eagle Lake is a cold 
water system, nutrient inputs from shoreline development may degrade 
this sensitive habitat.  This coupled with a history of very high lake trout 
exploitation by anglers continues to stress this cold water fishery.  A small 
OMNR owned control structure, operated by a representative of the Eagle 
Lake Cottage Association on behalf of OMNR, regulates the water levels 
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and outflow of Eagle Lake.  This dam maintains water levels in winter to 
prevent the freezing of water lines and to minimize the effects of spring 
floods. 

 
Available  
Information:  Many studies have been conducted by the Kingston OMNR for Leggat 

and Eagle lake.  These include: original lake survey information, stocking 
history, summer and winter angler creel surveys, coarse fish removal 
programs, spawning shoal assessments (Leggat- walleye, Eagle- lake 
trout), and near shore habitat mapping. 

 
Data Gaps: Spawning habitat use by species other than lake trout is unknown for 

Eagle lake.  The last lake trout spawning survey on Eagle Lake was 
conducted in 1988, and current information is needed.  Presently, no fish 
habitat information exists for Danby Lake but should be surveyed in the 
future. 
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Maps:  Figure 2.2.1- Critical and sensitive fish habitat of Leggat Lake. 
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Maps:  Figure 2.2.2- Critical and sensitive fish habitat of Eagle Lake. 
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Fish Habitat Summary: T2 – Leggat and Eagle Lake Sub-watershed 
 
Lake / Watercourse 

and Designation 
Fish Community 

Objective 
Issues Existing Fish Habitat Conditions  Fish Habitat Enhancement 

Opportunities 
Leggat Lake (T2) 
Warm water 

Warm water fish 
community with 
top predators 
(particularly 
smallmouth bass, 
largemouth bass, 
northern pike, and 
walleye)  
All populations are 
natural and self-
sustaining with 
management 
focused on the 
bass fishery 

Water 
Quality 

Trophic State- between meso and 
oligotrophic  
Average phosphorus levels (1997) 
0.008 mg/L (classed as oligotrophic) 
below the PWQO for P of 0.01 
mg/L 
Generally good oxygen levels, with 
possible dissolved oxygen depletion 
in deep water during the summer 
months 

Preserve and maintain natural 
riparian buffers 
 
Potential shoreline replanting 
projects are present in the only 
cluster of cottage development on 
the southwest shoreline (Figure 
2.2.1) 

  Critical 
Fish 
Habitat 

Many bass spawning/nesting areas 
are located within small, shallow 
bays near the south shore, these 
areas are often associated with 
nearby nursery habitat (Figure 
2.2.1) 

Smallmouth bass spawning 
(nesting) and rearing areas should 
be protected from development in or 
near water, and early summer 
angling 

    
Walleye spawning areas remain 
unknown, but many potentia l shoal 
spawning sites are present 
throughout the lake 

  
 

 
 



Tay River Watershed: Fish Habitat Strategy   
 

 
OMNR – RVCA – PCRC   38 

 

Lake / Watercourse 
and Designation 

Fish Community 
Objective 

Issues Existing Fish Habitat Conditions  Fish Habitat Enhancement 
Opportunities 

Eagle Lake (T2) 
Cold water 

Cold water fish 
community with 
top predators 
(particularly lake 
trout, smallmouth 
bass, largemouth 
bass, and northern 
pike) 
Management 
directions towards 
naturally 
sustaining lake 
trout populations 
Other populations 
are natural and 
self-sustaining 

Critical 
Fish 
Habitat/ 
Water 
Quality 

Trophic Status- oligotrophic 
General trend in Secchi disk and 
nutrient measurements indicate 
good and improving water quality 
Average phosphorus levels (1996-
1999) was 0.008mg/L, below the 
PWQO of 0.01 mg/L 
Eagle lake is classed as moderately 
sensitive lake trout habitat 
Depth of Eagle lake allows for high 
reserves of dissolved oxygen (but 
the minimum acceptable levels for 
lake trout) in the late summer 
months  
YOY/nursery and summer habitat 
(temperature and DO) for all life 
stages is at minimal levels for lake 
trout survival 

Encourage practices that do not 
decrease water quality (ie. control 
shoreline development, shoreline 
rehabilitation, reduce nutrient input, 
etc.) (refer to priority enhancement 
projects) 
 
Numerous cottages on the southern 
shore and the peninsula jutting out 
into the mid- lake exhibit riparian 
destruction (Figure 2.2.2) 
Potential shoreline rehabilitation 
projects could be done in the above 
locations  
 

   
Critical 
Fish 
Habitat  

 
Significant natural lake trout 
reproduction occurs on the large 
shoal south of Camp Oconto 
 
Several potential lake trout 
spawning shoals exist mainly 
around island shorelines in the 
northeastern corner of the lake 
(Figure 2.2.2) 

 
Protect and enhance known and 
potential lake trout spawning shoals 
(Figure 2.2.2) to increase natural 
reproduction 
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Lake / Watercourse 
and Designation 

Fish Community 
Objective 

Issues Existing Fish Habitat Conditions  Fish Habitat Enhancement 
Opportunities 

Eagle Lake (T2) 
Cold water 

Cold water fish 
community with 
top predators 
(particularly lake 
trout, smallmouth 
bass, largemouth 
bass, and northern 
pike)  
Management 
directions towards 
naturally 
sustaining lake 
trout populations 
Other populations 
are natural and 
self-sustaining 

Critical 
Fish 
Habitat, 
continued 

Few northern pike spawning areas 
are known 
The narrows and at the mouths of 
shallow inlet creeks (Figure 2.2.2) 
supply the only available pike 
spawning habitat on Eagle Lake 
 
Smallmouth and largemouth bass 
spawn in  abundant, isolated, 
shallow bays around the lake 
(Figure 2.2.2) 
 

Northern pike spawning and nursery 
areas require protection from near 
shore development and water level 
manipulations during critical life 
history periods 
 
 
Smallmouth and largemouth bass 
spawning (nesting) and rearing 
habitat should be protected from 
development in or near water, and 
from early summer angling 
pressure. 
 
 

 
Priority Enhancement Projects: 
T2 – Leggat and Eagle Lake Sub-watershed 
 
1. Leggat Lake- Shoreline Rehabilitation  
 
Although the riparian vegetation surrounding Leggat Lake remains intact, a number of cottage lots require minimal rehabilitation.  
Cottage owners should be persuaded to replant natural riparian species  (e.g. red-osier dogwood (Cornus stolonifera), shrubby willow 
(Salex sp.), meadowsweet (Spiraea alba), Virginia creeper (Parthenocissus vitacea)) and maintain the natural vegetation around the 
entire lake.  Property owners should also remember not to conduct work in or around water during sensitive bass spawning periods 
which usually occurs during the month of June.  Anglers should not fish for species such as northern pike or walleye near bass 
spawning locations until nest guarding has ceased. 
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1. Eagle Lake- Lake Trout Spawning Shoal Rehabilitation 
 
Several lake trout spawning shoals have opportunities for rehabilitation.  The most important known spawning area used by lake trout 
is a large submerged shoal located in the northeast portion of the lake south of Camp Oconto.  This shoal lies in roughly 0.5-1m of 
water and is surrounded by relatively deep water (5-15m).  This shoal is mainly composed of varying substrate from large boulders to 
small cobble.  Enhancement work should be concentrated on improving existing spawning habitat within this shoal by placing well 
washed, rounded limestone cobble ranging in size from 5-30cm in diameter.  This material should be added in specific locations as 
recommended by OMNR, and not on the entire shoal.   
Four potential lake trout spawning shoals also exist on the lake (Figure 2.2.2).  These shoals have been identified as potential 
spawning locations due to their substrate composition.  Lake trout are not known to spawn at these locations.  Enhancement work in 
these areas should focus on improving substrate composition and increasing the size of these potential shoals. 
 
2. Eagle Lake- Shoreline Rehabilitation 
 
Rehabilitation of riparian vegetation is required on many cottage lots on the peninsula and the south shore.  Shoreline vegetation such 
as red-osier dogwood (Cornus stolonifera), shrubby willow (Salex sp.), meadowsweet (Spiraea alba), and Virginia creeper 
(Parthenocissus vitacea) should be restored to protect and maintain the strict water quality parameters for this cold water lake and its 
fish community.  Funding and assistance in replanting efforts can be obtained through CFWIP and MAPLE. 
 
3.  Eagle Lake- Nutrient Input Reduction 
 
Many small and easy steps can be taken to reduce nutrient inputs to Eagle Lake.  Property owners could conduct the following for 
example: 
• pump out septic systems every 2 years 
• upgrade old septic systems 
• do not fertilize lawns 
• leave a buffer strip of shrubs between the lake and lawn 
• use low or no phosphate soaps for bathing, laundry, or dish washing. 
These small steps can improve or at least maintain the present water quality and sensitive lake trout habitat of Eagle Lake. 
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T3 – Bobs and Crow Lakes Sub-watershed 
 
BACKGROUND 
 
Location: This sub-watershed is located in the former ward of Bedford now part of South Frontenac Township.  The  northern 

shore of Crow Lake within the former Oso ward, now part of Central Frontenac Township and the northern tip of Bobs 
Lake within South Sherbrooke ward, of Tay Valley Township, make up the remainder of the sub-watershed.  Human 
population and development is clustered in small villages such as Crow Lake, Bobs Lake, and Bradshaw with heavy 
cottage and resort development on much of the shorelines of Bobs and Crow Lakes.  Smaller waterbodies within this 
area include Victoria Lake, Beaver Lake, Sucker Lake, Doran Lake, Burns Pond, and Thompson Pond. 

Drainage Area: 17423 ha. 
 
Sub-surface  
Geology: The entire sub-watershed is underlain by relatively unfertile Precambrian rock of the Frontenac Axis.  Known as the 

Frontenac Terrane, this area consists of paragneiss, quartzofeldspatic gneiss, quartz arenite, calcite and dolomite 
marbles.  These Precambrian rocks are highly folded and faulted with a major northeast/southwest tectonic trend all 
tilting to the southeast. 

 
Land Use: Due to the unfertile geology that underlies this sub-watershed only 4.6 % of the land is used for agricultural purposes 

(1.0% crop and 3.6% pasture).  Most of the land is retained as shield forest (70.3%) and lake (21.2%), with wetlands 
(3.4%) and successional lands (0.5%) accounting for the remainder. 

Fish  
Community: The fish communities within this sub-watershed are extremely diverse.  Since Bobs Lake is a reservoir composed of 9 

segregated basins (bays) a range of fish habitat is available.  Bobs Lake-Green Bay supports a cold water community 
consisting of lake trout, lake whitefish, cisco, smallmouth bass, and northern pike.  The remaining basins support cool 
to warm water species such as walleye, smallmouth bass, largemouth bass, northern pike, yellow perch, bluegill, and 
pumpkinseed.   

 A cold water fishery is also present in Crow Lake.  Crow supports naturally sustaining populations of lake trout, lake 
whitefish, cisco, walleye, smallmouth bass, largemouth bass, northern pike, yellow perch and burbot (ling).  Both lakes 
have a lengthy stocking history (mainly from 1920s-1950s) of lake trout, splake, smallmouth bass and largemouth bass, 
walleye (Bobs- last stocked in early 1990s), and muskellunge.  Presently, stocking efforts concentrate on supplemental 



Tay River Watershed: Fish Habitat Strategy   
 

 
OMNR – RVCA – PCRC   42 

lake trout plantings in Crow Lake and Bobs Lake- Green Bay to rebuild native spawning stocks.  The remaining small 
lakes and ponds within the sub-watershed are warm water fisheries.      

 
Issues: Since the creation of the Bobs Lake reservoir, water level management within this sub-watershed has been an ongoing 

issue.  Bobs Lake and Crow Lake serve as a reservoir for the Rideau Cana l system, and hence water manipulation is 
continuous.  A fine balance must be maintained with supplying sufficient water for the Tay River and the Canal system 
while maintaining appropriate water levels for recreation, navigation, and fish habitat on Bobs and Crow Lake and the 
Tay River.  This system also allows for protection from spring flooding in downstream portions of the Tay River. 
The maintenance of appropriate water levels and the timing of water drawdowns have been the most significant fish 
habitat concerns.  Draining  water during critical fish spawning periods (particularly for northern pike (spring), walleye 
(spring), and lake trout (autumn)) can be detrimental to their reproductive success.  Cultural eutrophication threatens 
the cold water fisheries of Bobs and Crow Lake.  The Bobs Lake cold water lake trout fishery is considered “highly 
sensitive” and Crow regarded as a “moderately sensitive” cold water lake trout fishery.  

 
Available  
Information:  Extensive information is available for both Crow and Bobs Lake.  The Kingston Area OMNR has conducted numerous 

lake surveys, lake profiles, and water quality studies to monitor the state of these waterbodies.  Fall Walleye Index 
Netting (FWIN), Spring Littoral Index Netting (SLIN), Summer Profundal Index Netting (SPIN), and other assessment 
netting programs have been utilized to evaluate fish populations in both lakes.  Fish habitat use has been thoroughly 
studied and mapped for all major sport fish species.  Through partnership with the Greater Bob & Crow Lakes 
Association many rehabilitation and enhancement projects have been conducted and continue to date such as the Crow 
Lake Village Creek walleye spawning bed rehabilitation and the walleye spawning shoal enhancement at the 
Bobs/Crow Lake channel (ongoing). 

 
Data Gaps: Although comprehensive data are present for both lakes, some important information remains unknown.  Potential lake 

trout and walleye spawning shoals have been identified on Bobs Lake- Green Bay but despite continuous spawning 
shoal surveys the utilization of these shoals has not been confirmed.  These locations should be verified prior to any 
enhancement work.  Bobs Lake also presents a great opportunity to study the spawning behavior of stocked lake trout 
used to rebuild a cold water fishery. 

 



Tay River Watershed: Fish Habitat Strategy   
 

 
OMNR – RVCA – PCRC   43 

Maps:  Figure 2.3.1- Critical fish habitat and sensitive area of Bobs Lake- Green Bay. 
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Maps:  Figure 2.3.2- Critical fish habitat and sensitive areas of Bobs Lake- Western Basin. 
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Maps:  Figure 2.3.3- Critical fish habitat and sensitive areas of Bobs Lake- Eastern Basin. 
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Maps:  Figure 2.3.4- Critical fish habitat and sensitive areas of Bobs Lake- Buck Bay. 
 



Tay River Watershed: Fish Habitat Strategy   
 

 
OMNR – RVCA – PCRC   47 

Maps:  Figure 2.3.5- Critical fish habitat of Crow Lake. 
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Fish Habitat Summary: T3 – Bobs and Crow Lake Sub-watershed 
 

Lake / Watercourse 
and Designation 

Fish Community 
Objective 

Issue  Existing Fish Habitat Conditions  Fish Habitat Enhancement 
Opportunities 

Bobs Lake –  
Green Bay (T3) 
Cold Water 

Cold water with 
top predators such 
as lake trout, 
smallmouth bass, 
and northern pike   
Management 
focused on 
rebuilding lake 
trout population 
through stocking 
of 25 000 yearling 
lake trout per year 
Other populations 
are natural and 
self-sustaining 

Critical 
Fish 
Habitat / 
Water 
Quality 

Trophic State- Oligotrophic 
General trends indicate stabilized 
Secchi disk readings and decreasing 
nutrient measurements, resulting in 
improved water quality 
Good water quality for lake trout 
throughout the season 
Green Bay is classed as “highly 
sensitive” to loss of remaining lake 
trout habitat 

Every effort should be taken to 
protect remaining lake trout habitat 
in Green Bay 
 
Practices that decrease nutrient and 
sediment loading should be 
followed (ie. shoreline buffers, 
restrict livestock access, monitor 
cottage septic systems, etc) 
 
Shoreline rehabilitation projects 
exist in the more heavily developed 
northern portion of Green Bay 
 

  Water 
Levels 

Spawning and rearing habitats for 
lake trout, walleye, northern pike, 
and bass may be currently damaged 
through inappropriately coordinated 
water level manipulation 

OMNR, PC-Rideau Canal, and the 
Greater Bobs & Crow Lakes  
Association should work in 
partnership to ensure appropriate 
water levels are maintained to 
protect critical spawning habitat and 
ensure these areas are not damaged 
by water level manipulation (ie. 
timing schedules around spawning 
and rearing periods, spring and fall) 
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Lake / Watercourse 
and Designation 

Fish Community 
Objective 

Issue  Existing Fish Habitat Conditions  Fish Habitat Enhancement 
Opportunities 

Bobs Lake –  
Green Bay (T3) 
Cold Water 
Continued 

Cold Water with 
top predators 
(particularly lake 
trout, smallmouth 
bass, and northern 
pike)   
Management 
focused on 
rebuilding lake 
trout population 
through stocking 
of 25 000 yearling 
lake trout per year 
Other populations 
are natural and 
self-sustaining 

Critical 
Fish 
Habitat 

Lake Trout- currently no known 
spawning shoals exist, seven shoals 
demonstrate suitable spawning 
habitat (Figure 2.3.1) 
These shoals are also used by lake 
whitefish and cisco 
 
Walleye- currently no known 
walleye spawning areas exist in 
Green Bay, however the potential 
lake trout shoals (above) may 
double as walleye spawning habitat 
 
Smallmouth Bass- twelve bass 
spawning locations are located in 
near shore areas around Green Bay 
(Figure 2.3.1) 
 
 
Northern Pike- two large spawning 
and nursery areas are located on the 
east shore of Green Bay (Figure 
2.3.1) 

All seven potential lake trout 
spawning shoals have enhancement 
potential.  Of particular interest are 
the small islands in Green Bay 
 
Enhancement of these shoals will 
also supply increased spawning 
habitat for walleye, lake whitefish,  
and cisco 
 
 
 
 
Smallmouth Bass spawning 
(nesting) and rearing areas should 
be strictly protected from 
development in or near water, and 
early summer angling pressure 
 
Northern Pike spawning and nursery 
areas require protection from near 
shore development and water level 
manipulations 
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Lake / Watercourse 
and Designation 

Fish Community 
Objective 

Issue  Existing Fish Habitat Conditions  Fish Habitat Enhancement 
Opportunities 

(T3) Bobs Lake –
Buck Bay, Crow 
Bay, East Basin, 
Long Bay, Mill Bay, 
Mud Bay, West 
Basin 
Cool to Warm Water 

Cool to warm 
water with top 
predators such as 
walleye, 
smallmouth bass, 
largemouth bass, 
and northern pike 
All populations are 
natural and self-
sustaining 

Water 
Quality 

Trophic State- eutrophic conditions 
exist in Mill and Mud Bays  
Buck, Crow, Long Bays and the 
East and West Basins classed as 
mesotrophic 
Overall trends show increasing 
Secchi disk readings and decreasing 
nutrient measurements, indicating 
improving water quality 
 

Encourage practices that reduce 
sediment and nutrient inputs (ie. 
restoration of riparian vegetation, 
restrict cattle access to water, etc.) 
 
Potential shoreline rehabilitation 
projects exist in numerous locations 
around the lake (Figure 2.3.2, 2.3.3, 
2.3.4) 
 
Three major areas of livestock 
access to water exist.  One located 
at the southern portion of Mill Bay, 
one at Long Bay at Thompson’s 
Creek and the other at the outlet of 
the lake (Figure 2.3.2, 2.3.3, 2.3.4) 

  
 

 
Water 
Levels 

  
Spawning and rearing habitats for 
walleye, northern pike, and bass 
may be currently damaged through 
inappropriately coordinated water 
level manipulation 
 

 
OMNR, PC-Rideau Canal, and The 
Greater Bob & Crow Lakes 
Association should work in 
partnership to maintain appropriate 
water levels to aid in the protection 
of critical spawning habitat (ie. 
timing schedules around spawning 
and rearing periods, spring and fall) 
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Lake / Watercourse 
and Designation 

Fish Community 
Objective 

Issue  Existing Fish Habitat Conditions  Fish Habitat Enhancement 
Opportunities 

(T3) Bobs Lake –
Buck Bay, Crow 
Bay, East Basin, 
Long Bay, Mill Bay, 
Mud Bay, West 
Basin  
Cool to Warm Water 

Cool to warm 
water with top 
predatory species 
such as walleye, 
smallmouth bass, 
largemouth bass, 
and northern pike. 
All populations are 
natural and self-
sustaining 

Critical 
Fish  
Habitat  

Walleye- major walleye spawning 
shoals are located in the West Basin 
in Fish Creek, Eagle Creek, 
Bobs/Crow Lake Channel, around 
islands in the narrows, and several 
shoreline areas within and at the 
mouth of Crow Bay (Figure 2.3.2, 
2.3.3, 2.3.4) 
Previous walleye spawning bed 
enhancements have been conducted 
on the northeastern shore 
Bobs/Crow Lake channel  
 
Bass- spawning and rearing 
locations are found throughout the 
lake, usually in small and isolated 
bays near shore (Figure 2.3.2, 2.3.3, 
2.3.4) 
 
Northern Pike- spawning and 
nursery habitats exist in several 
shallow (often flooded) marshy 
regions of the lake, major sites are 
found in Buck, Mill, Mud, and Long 
Bays (Figure 2.3.2, 2.3.3, 2.3.4) 

Enhancement opportunities exist on: 
the western shore of the Bobs/Crow 
channel,  the Portage Cut, 
Thompson’s Creek, and Fish Creek 
 
Many walleye spawning shoals are 
near cottage shoreline property and 
cottagers should be made aware of 
the importance of maintaining these 
areas. 
 
 
 
Bass spawning (nesting) and rearing 
areas should be protected from 
development in or near water, and 
early summer angling pressure.  
Anglers should be made aware of 
illegal Spring angling pressure 
during bass spawning. 
 
 
Northern Pike spawning and nursery 
areas require protection from near 
shore development and water level 
manipulations 
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Lake / Watercourse 
and Designation 

Fish Community 
Objective 

Issue  Existing Fish Habitat Conditions  Fish Habitat Enhancement 
Opportunities 

T3 – Crow Lake 
Cold Water 

Cold water 
community with 
top predators such 
as lake trout, 
walleye, 
smallmouth bass, 
and northern pike   
Supplemental 
stocking of 10 000 
yearling lake trout 
per year to rebuild 
fishery 
Other populations 
are natural and 
self-sustaining 

Critical 
Fish 
Habitat / 
Water 
Quality 

Trophic Status- Oligotrophic 
Average phosphorus level (1996-1999) 
was 0.009 mg/L 
Water quality considered to be good for 
lake trout 
Crow Lake is a moderately sensitive 
cold water fishery 
Lake depth allows for high reserves of 
dissolved oxygen in the bottom waters, 
but may reach minimum acceptable 
levels for lake trout in the summer 
months 

Every effort should be taken to 
protect remaining lake trout 
habitat of Crow Lake 
 
Practices that decrease nutrient 
and sediment loading should be 
strictly followed (ie. shoreline 
buffers, restrict livestock access, 
monitor cottage septic systems, 
etc) 
 
Many shoreline rehabilitation 
sites exist in the north portion of 
Crow Lake.  Within the village 
of Crow Lake, several cottages 
and waterfront homes exhibit 
hardened shorelines. Cement 
break-walls and docks are 
present with many of these sites 
lacking riparian vegetation 
(Figure 2.3.5) 

    
Critical 
Fish  
Habitat 

 
Lake Trout- eight spawning shoals 
exist these include: Gull shoal, the 
Bobs/Crow Lake channel, the eastern 
shoreline, the shoreline near 
Campbell’s Cottages, and a small 
location near the southwest shore 
(Figure 2.3.5)  

 
Additional enhancement is 
needed for the southwestern 
shore of the Bobs/Crow Lake 
channel and Gull shoal. 
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Lake / Watercourse 
and Designation 

Fish Community 
Objective 

Issue  Existing Fish Habitat Conditions  Fish Habitat Enhancement 
Opportunities 

T3 – Crow Lake 
Cold Water 

Cold water 
community with 
top predators such 
as lake trout, 
walleye, 
smallmouth bass, 
and northern pike 
All populations are 
natural and self-
sustaining 

Critical 
Fish 
Habitat, 
continued 

Lake Trout spawning shoals have been 
created on Green (Idyle) and Snake 
islands, and on the southwest shore. 
 
Walleye- six main walleye spawning 
sites exist on Crow Lake (Figure 2.3.5) 
these include: the Crow Lake dock, 
Crow Lake village creek, Scott’s 
Creek, the Bobs/Crow Lakes channel, 
Snake Island, and a small area near the 
southeastern shoreline  
Walleye spawning shoal rehab. 
completed on Crow Lake village creek 
and the northeastern shore of the 
Bobs/Crow Lake channel. 
 
Bass- Smallmouth bass and largemouth 
bass spawn in isolated, sandy near 
shore areas around the lake (Figure 
2.3.5), main areas include the Crow 
Lake dock, the main lake point, near 
the island on the western shore, south 
of the mouth of Scott’s Creek, and the 
mouth of the channel 
 
Northern Pike- one known spawning 
area exists at an inlet creek within the 
southern back bay in the east shore of 
the lake 

 
 
 
Enhancement work should focus 
on Scott’s Creek and the 
southwestern shore of the 
Bobs/Crow Lake channel 
 
 
 
 
 
 
Bass nesting and rearing areas 
should be protected from in or 
near water development, and 
early summer angling.  
Continuing education of anglers 
regarding earlier bass fishing by 
re-establishing the distribution of 
flyers and signs on illegal bass 
fishing to resorts and others. 
 
 
Northern Pike spawning and 
nursery areas require protection 
from near shore development 
and water level manipulations 
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Priority Enhancement Projects: 
T3 – Bobs Lake, Green Bay 
 
1. Lake Trout Spawning Shoal Enhancement 

 
As previously mentioned several small islands currently provide limited lake trout spawning habitat (Figure 2.3.1).  Although lake 
trout have not been observed spawning near these sites, the areas are wind swept/exposed islands near relatively deep water with 
appropriate substrate; characteristics common to lake trout spawning shoals in various Ontario lake trout lakes.  Presently, areas of 
cobble to rubble sized rock exist on some portions of the island shoreline.  To increase their potential as spawning shoals, rounded, 
well washed limestone cobble ranging in size from 5-30cm should be placed over non-suitable spawning substrate (ie. flat rock areas).  
This limestone cobble should be placed in wide bands up onto the shoreline extending down to 4-5m in depth (depending on water 
levels).  By placing rock in this manner, appropriate substrate will be supplied to lake trout regardless of water levels during the 
spawning and incubation periods. 
 
2.   Lake Trout Spawning Shoal Creation 

In lakes subject to water level fluctuations, lake trout and other fish species have been known to spawn at greater depths. Two small 
under water structures (humps) located in Green Bay (Figure 2.3.1, refer to Appendix 3 for UTM coordinates) present opportunities to 
create lake trout spawning habitat at greater depth.  These sites are totally submerged from approximately 0.5m to 3m of water.  
Appropriate spawning substrate is sparse at the first site and may function as a small lake whitefish and cisco spawning site.  The 
second site is a bedrock shelf located in approximately 3m of water.  No fish species are thought to utilize this habitat.  To enhance 
both sites rounded limestone cobble ranging in diameter from 5-30cm should be placed around the entire site.  This enhancement will 
supply spawning habitat for lake trout and other species in deeper water, totally protected from drawdown effects. By enhancing these 
locations with appropriate substrate, spawning habitat will be offered at greater and va rying depths.  In addition, these locations will 
attract prey species, and double as feeding reefs. 
 
3.   Shoreline Rehabilitation 
 
In order to improve or maintain (at minimum) the existing highly sensitive lake trout habitat of Green Bay, shoreline rehabilitation 
should be conducted.  The majority of rehabilitation sites are located in the northern, most heavily developed region of Green Bay 
(Figure 2.3.1).  Many cottage lots require replanting of natural shoreline vegetation such as red-osier dogwood (Cornus stolonifera), 
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shrubby willow (Salex sp.), meadowsweet (Spiraea alba), and Virginia creeper (Parthenocissus vitacea)  to decrease sediment and 
nutrient loading.  Interested property owners can obtain assistance and funding from MAPLE or CFWIP.  Limiting shoreline 
development should also continue in order to maintain quality Lake Trout habitat. 
 
T3 – Bobs Lake Remaining Basins  
 
1. Fish Creek Walleye Spawning Bed Rehabilitation 
 
Fish Creek (Figure 2.3.2) is regarded as one of the best walleye spawning beds in the sub-watershed.  According to local knowledge 
Fish Creek requires a clean-up project to remove vehicles and waste within the creek channel near the village of Bobs Lake.  The 
spawning bed could be extended and enhanced by placing rounded, well washed rock cobble, ranging in size from 8-35cm in 
diameter. 
 
2.   Bobs and Crow Lake Channel Walleye Spawning Shoal Rehabilitation 
 
The Bobs and Crow Lake channel (Figure 2.3.2, Figure 2.3.5) is another highly utilized walleye spawning site.  This location is used 
by walleye from Bobs Lake and Crow Lake as well.  Enhancement work has already taken place on the northeast side of the channel, 
with walleye observed spawning on the enhancement project.  Further enhancement should be managed as a lake trout enhancement 
using well washed limestone rounded cobble 5-30cm in diameter placed on the southwest shore of the channel. 
 
3.   The Portage Cut Walleye Spawning Shoal Rehabilitation 
 
The Portage Cut (Figure 2.3.2) located along the eastern shoreline of Crow Bay- Bobs Lake.  This area is currently utilized by 
spawning walleye from Bobs Lake.  The western side of the Portage Cut is adjacent to existing walleye spawning locations on the 
eastern shoreline of Crow Bay.  This side of the Portage Cut would be suitable for enhancement with well washed rounded 8-35cm 
diameter rock cobble.  Presently the area is composed of bedrock and larger rock unsuitable for successful egg incubation.  Since the 
shoal is adjacent to existing walleye spawning locations, enhancement of this shoal will have greater chance of success. 
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4.  Thompson’s Creek Walleye and Pike Spawning Area Enhancement 
 
Thompson’s Creek (Figure 2.3.3) flows into Long Bay from its headwaters of Lynn Lake.  This creek was believed to be a prime 
walleye and northern pike spawning area until the installation of a small culvert under a cottage access road crossing.  The improper 
installation of this culvert blocked the migration of walleye and northern pike to their respective spawning areas above the road 
crossing.  In approximately 1995, a bridge was built to allow access to spawning areas in a six foot wide access point provided by the 
bridge.  The project was sponsored by OMNR-Kemptville District and the Greater Bobs & Crow Lakes Association.  Seeding is 
considered a positive enhancement for this area. 

    
5.  Bobs Lake Livestock Restriction  
 
Two large areas of cattle access to water exist at the south end of Mill Bay and on the western shore near the Bobs Lake outlet (Figure 
2.3.3, refer to photo).   There is also cattle access to Long Bay at Thompson’s Creek. Cattle should be fenced out from accessing the 
water in these locations to prevent water quality degradation and alternative-watering sources such as nose pumps should be explored. 
 
6. Bobs Lake Shoreline Rehabilitation 
 
Riparian vegetation should be restored on cottage lots in the West Basin, the entrance to Mud Bay, in Buck Bay, Long Bay, and the 
above pasture/ cattle access sites.  These locations should be replanted with low growing species such as red-osier dogwood (Cornus 
stolonifera), shrubby willow (Salex sp.), meadowsweet (Spiraea alba), or Virginia creeper (Parthenocissus vitacea) to anchor 
nutrients/sediments and prevent water quality degradation 
 
T3 – Crow Lake  
 
1. Crow Lake Lake Trout Spawning Shoal Rehabilitation 
 
Lake trout naturally reproduce near many locations in Crow Lake with some of these locations already enhanced.  Two spawning 
shoals have been created on Green (Idyle) and Snake islands (Figure 2.3.5).  Two additional lake trout spawning shoal rehabilitation 
sites remain.  The southwestern shore of the Bobs and Crow Lake Channel and Gull shoal (Figure 2.3.5) should be enhanced through 
the placement of well washed rounded limestone cobble, 5-30cm in diameter near existing suitable lake trout spawning habitat. 
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2. Crow Lake Walleye Spawning Shoal Rehabilitation 
 
Many walleye spawning areas have been already enhanced in Crow Lake.  Two critical walleye spawning areas require further 
enhancement. The southwestern shore of the Bobs/Crow Lake channel when enhanced for lake trout will double as a walleye 
spawning shoal.  A walleye spawning bed located below Scott’s Creek falls (Figure 2.3.5) has been severely degraded through erosion 
of sediment upstream of the walleye spawning area.  This sediment must be removed, the substrate washed clean and replaced onto 
the bed of the creek.  This enhancement will rehabilitate Scott’s Creek as a prime walleye spawning area for Crow Lake.  Work was 
completed in 2002 to address the upstream sediment runoff. 
 
 
 
3.    Crow Lake Livestock Restriction 
 
There is cattle access presently at the south-eastern area of Patterson’s Bay. Cattle should be fenced out from accessing the water in 
these locations to prevent water quality degradation and alternative-watering sources such as nose pumps should be explored. 
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T4 – Davern, Farren, Little Silver Lakes, and the Tay River 
 
BACKGROUND 
 
Location: This sub-watershed is located entirely within Tay Valley Township 

formerly the wards of Bathurst Burgess and South Sherbrooke (Lanark 
County).  Human development is centred in the village of Bolingbroke and 
cottage lots surrounding the lakes.  This area extends from the Bobs Lake 
dam near Bolingbroke to the Tay River inflow at Christie Lake.  Included 
in this sub-basin are Davern, Farren, Little Silver, O’Brien Lakes, and the 
Tay River. 

 
Drainage Area: 3628 ha. 
 
Sub-surface  
Geology: The entire sub-watershed is underlain by relatively unfertile Precambrian 

rock of the Frontenac Axis.  Known as the Frontenac Terrane, this area 
consists of paragneiss, quartzofeldspatic gneiss, quartz arenite, calcite and 
dolomite marbles.  These Precambrian rocks are highly folded and faulted 
with a major northeast/southwest tectonic trend all tilting to the southeast. 

 
Land Use: Agricultural practices represent a small portion of the land use (0.8% crop 

and 3.0% pasture) within the area.  The Shield Forest that is endemic to 
the area is well maintained (69.6%).  Successional lands (5.4%), wetlands 
(9.4%), and lakes (11.9%) compose the remaining land use area. The 
Christie Lake wetland (non-provincially significant) exists in the eastern 
portion of this sub-basin where the Tay River meets Christie Lake. 

 
Fish  
Community: Davern Lake supports a diverse cool water community consisting of 

smallmouth bass, largemouth bass, northern pike, yellow perch, 
pumpkinseed, crappie, cisco (lake herring), and white sucker.  No stocking 
has taken place since rainbow trout and smallmouth bass were stocked in 
the 1950’s. 
Farren Lake contains a cold water community including splake, 
smallmouth bass, largemouth bass, cisco (lake herring), yellow perch, rock 
bass, brown bullhead, and various species of panfish.  The lake has a 
lengthy history of stocking bass, lake trout, rainbow trout, and splake form 
the 1920s to the present. Currently, Farren is stocked on an annual basis 
with approximately 5000 yearling splake. 

 A warm water fish community is present in Little Silver Lake including 
fish species such as largemouth bass, smallmouth bass, yellow perch, 
pumpkinseed, bluegill, brown bullhead, yellow bullhead, and white 
sucker.  Walleye were stocked into Little Silver Lake in 1971, 1972, and 
1992, however a naturally reproducing population was not established. 
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This reach of the Tay River (from Bobs Lake dam to Christie Lake) 
supports a diversity of warm water fish species.  Smallmouth bass, 
largemouth bass, northern pike, yellow perch, pumpkinseed, bluegill, and 
whiter sucker all inhabit the Tay River.  This segment of the Tay River 
supports a resident walleye population, as well as a migratory population 
of walleye from Christie Lake, which utilize the area as spawning habitat 
during the spring. 

  
Issues: Many controversial issues are ongoing in this sub-watershed.  On Davern 

Lake, a conflict between cottage owners and landowners over water level 
has occurred in the past.  Davern Lake cottage owners complain that the 
water levels are too high; flooding property and submerging docks, while 
the landowners downstream are attempting to protect their properties from 
early season floods. 
A water level control structure was installed to minimize seasonal water 
level fluctuations on Little Silver Lake.  It is believed that this control 
structure has decreased the lakes flushing rate, causing increased 
sedimentation and eutrophication. The Little Silver Lake Cottage 
Association has repeatedly requested the OMNR establish a walleye 
fishery on Little Silver, which is in contrast to OMNR’s fisheries 
management planning for the lake. Walleye stocking has previously failed 
to create a naturally reproducing population on three separate attempts in 
1971 and 1972, and recently in 1992.   Lack of suitable spawning habitat 
is sited as the limiting resource, since the lake does not have an inflow or 
accessible outflow drainage and the lake is too small to support a self 
sustaining shoal spawning walleye population.  For these and many other 
social and biological reasons, the lake remains managed as a warm water 
bass fishery. 
Farren Lake has historical issues surrounding cottage development.  The 
lake has a history of relatively unsuccessful stocking, possibly due to high 
rates of interspecific competition within the fish community and high 
angling pressure.  
This reach of the Tay River is an area with conflicting resource user 
groups.  Issues in this location revolve around beaver dam obstructions, 
and water fluctuations from the dam at Bobs Lake. 

  
Available  
Information:  This area is under the jurisdiction of the Kemptville District OMNR.  

Extensive information has been collected on all lakes in the form of lake 
inventories, creel census, and netting programs.  The RVCA and OMNR 
have recently conducted several hoop netting studies, benthic invertebrate 
and water quality sampling, walleye spawning bed surveys, and stream 
habitat classification on this reach of the Tay River.    
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Maps:   Figure 2.4.1- Critical fish habitat and enhancements site on Davern Lake. 
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Maps:  Figure 2.4.2- Critical fish habitat of Farren Lake. 
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Maps:  Figure 2.4.3- Critical fish habitat of Little Silver Lake. 
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Maps:  Figure 2.4.4- Critical fish habitat and enhancement sites on the Tay River (Bobs Lake to Christie Lake). 
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Fish Habitat Summary: T4 - Davern, Farren, Little Silver Lakes, and the Tay River 
Lake / Watercourse 

And Designation 
Fish Community 

Objective 
Issue  Existing Fish Habitat Conditions  Fish Habitat Enhancement 

Opportunities 
Davern Lake – T4 
Cool Water 

Cool water fish 
community with 
top predators such 
as smallmouth and 
largemouth bass, 
northern pike, 
yellow perch, 
pumpkinseed, 
crappie, cisco, and 
white sucker, with 
possible remnant 
rainbow trout 
All populations are 
natural and self-
sustaining 

Water 
Quality 

Trophic State- oligotrophic 
General trends indicate stable 
Secchi disk and nutrient levels 
Low flushing rate 
DO / temperature profiles of the 
lake indicate good oxygen levels 
with DO deple tion in deep waters in 
summer months 

Practices that decrease nutrient and 
sediment loading should be 
followed (ie. shoreline 
rehabilitation, restrict livestock 
assess, monitor cottage septic 
systems, etc.) 
 
Shoreline rehabilitation projects 
exist on the east shore (only 
developed shoreline of the lake) and 
on the northern shoreline near the 
railway bed (Figure 2.4.1) 

  Critical 
Fish 
Habitat 

Anecdotal evidence suggests that 
smallmouth bass fishing on Davern 
Lake has improved possibly due to 
increased available spawning habitat 
for Centrarchids and pike with 
higher water levels 
Bass are known to spawn in all 
shallow, sandy, near shore areas 
around the lake 
Concentrations of bass nesting and 
pike spawning locations are found 
in the south portion of the lake near 
the outlet (Figures 2.4.1, 2.4.5) 

Bass spawning (nesting) and rearing 
areas should be strictly protected 
from development in or near water, 
and early summer (preseason) 
angling pressure 
Water levels should be maintained 
to provide adequate bass and pike 
spawning habitat but not to flood 
cottage lots 
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Lake / Watercourse 
And Designation 

Fish Community 
Objective 

Issue  Existing Fish Habitat Conditions  Fish Habitat Enhancement 
Opportunities 

Farren Lake – T4 
Cold Water 

Cold water with 
top predators such 
as splake, 
smallmouth and 
largemouth bass 
Splake population 
maintained 
through stocking 
of 5 000 yearlings/ 
year 
Other populations 
are natural and 
self-sustaining 

Water 
Quality 

Trophic State- oligotrophic 
Average phosphorus level in 1997 
was 0.008 mg/l, which is below the 
PQWO of 0.01mg/L 
DO/temperature profiles indicate 
good oxygen levels, although DO 
depletion in deep waters resulting 
from phosphorus regeneration from 
lake sediments is a problem in the 
summer months 
Secchi disk, chlorophyll, and 
phosphorus measurement trends 
indicate improving water quality 

Practices that decrease nutrient and 
sediment loading should be strictly 
followed (ie. shoreline buffers, 
restrict livestock access, monitor 
cottage septic systems, etc.) 
 
Many cottage lots particularly on 
the south shore and the permanent 
residences on the northwest 
shoreline near the access point 
(Figure 2.4.2) exhibit riparian 
degradation and shoreline hardening 

   
Critical 
Fish 
Habitat 

 
Bass spawning (nesting) and rearing 
habitat exists in several shallow, 
sandy, near shore areas around the 
lake 
Concentrations of bass nesting areas 
are found at the west portion of the 
lake near the access point 

 
Bass spawning (nesting) and rearing 
areas should be strictly protected 
from development in or near water, 
and early summer angling pressure 
 
Boaters and anglers should not 
disturb nesting bass near the access, 
possibly post signs to warn access 
ramp users or post in cottage 
association newsletter 
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Lake / Watercourse 
And Designation 

Fish Community 
Objective 

Issue Existing Fish Habitat Conditions  Fish Habitat Enhancement 
Opportunities 

Little Silver Lake 
(T4) 
Warm Water 

Warm water 
fishery with top 
predators such as  
largemouth bass, 
smallmouth bass, 
and northern pike. 
All populations are 
natural and self-
sustaining 

Water 
Quality 

Trophic State- between mesotrophic 
and oligotrophic 
Average phosphorus levels (1998-
1999) was 0.009mg/l, below the 
PWQO of 0.01mg/L 
Low flushing rate 
DO/temperature profiles show good 
oxygen levels with DO depletion in 
the summer months, and DO is 
limiting to fish habitat below 6.1m 
 

Practices that decrease nutrient and 
sediment loading should be 
followed (ie. shoreline buffers, 
restrict livestock access, monitor 
cottage septic systems, etc.) 
 
Riparian vegetation remains 
relatively natural around the entire 
lake.  Some cottage lots require 
replanting of riparian vegetation in 
the more heavily developed south 
west arm of the lake (Figure 2.4.3) 

   
Critical 
Fish 
Habitat 

 
Centrarchid spawning (nesting) and 
rearing habitat exists in several 
shallow, sandy, near shore areas 
around the lake 
Concentrations of centrarchid 
spawning sites have been observed 
in near shore areas at the outlet, the 
eastern bay, the northern bay, and 
small inlets around the lake (Figure 
2.4.3) 

 
Centrarchid spawning (nesting) and 
rearing areas should be protected 
from development in or near water, 
and early summer angling pressure 
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Lake / Watercourse 
And Designation 

Fish Community 
Objective 

Issue  Existing Fish Habitat Conditions  Fish Habitat Enhancement 
Opportunities 

Tay River  (T4) 
Warm Water 

Warm water fish 
community with 
top predators such 
as smallmouth 
bass, largemouth 
bass, northern 
pike, and walleye 
(mainly migratory) 
All populations are 
natural and self-
sustaining 

Water 
Quality 

Total Phosphorus levels have 
typically been below the PWQO at 
the Bolingbroke sampling station. 
benthic macroinvertebrate sampling 
at Bolingbroke indicates Good to 
Fair water quality 

Practices that decrease nutrient and 
sediment loading should be 
followed (ie. shoreline buffers, 
restrict livestock access, etc.) 
 
Cattle should be restricted from 
accessing the Tay River in three  
locations (Figure 2.4.4, 2.4.9)  
 
Shoreline naturalization is required 
at two areas of development on the 
Tay River, and one area  requires 
stream bank stabilization (Figure 
2.4.4) 

   
Critical 
Fish 
Habitat 

 
Walleye- two excellent spawning 
areas extend from the County Road 
36 bridge crossing to Deacons 
rapids (Deacons bridge) and from 
the town of Bolingbroke to the foot 
of the Bobs Lake dam (Figures 
2.4.4, 2.4.6, 2.4.7, 2.4.8) 
 
Bass and Northern Pike- the  Tay/ 
Christie Lake wetland to the inlet to 
Christie Lake provides excellent 
spawning, rearing, and feeding 
habitat for pike, centrarchids, and 
cyprinids (Figure 2.4.4) 

 
Walleye- the present spawning beds 
are in excellent condition, no 
enhancement is suggested 
Beaver dams and other natural 
barriers which block the migration 
of spawning walleye and YOY 
walleye to and from the Tay River 
and Christie Lake should assessed 
and be removed, if warranted 
 
Consider designating this area as a 
volunteer Fish Sanctuary during the 
spring spawning period 
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Priority Enhancement Projects: 
T4 – Tay River from Bobs Lake Dam to Christie Lake Inflow 
 
1. Shoreline Rehabilitation and Livestock Restriction on the Tay River 
 

Cattle should be restricted from accessing the Tay River at several locations (Figure 2.4.9 and Figure 2.4.4).  Cattle access should 
be prohibited in order to prevent water quality and spawning habitat degradation by nutrient and sediment input.  Riparian 
vegetation should be restored along this stretch of the Tay at the above cattle access points and at several additional locations 
which require shoreline planting only (Figure 2.4.4).  These locations require replanting with low growing riparian vegetation such 
as red-osier dogwood (Cornus stolonifera), shrubby willow (Salex sp.), meadowsweet (Spiraea alba), and Virginia creeper 
(Parthenocissus vitacea).   Some of the previously described sites demonstrate for erosion and sedimentation problems that require 
stream bank stabilization using larger riparian vegetation (species above) or the use rock riprap to retain the existing bank. 

 
2.   Tay River Beaver Dam Removal 
 

Beaver dams are commonly observed on this portion of the Tay River (Brian Anderson, personal communication).  If beaver dams 
are present during critical life history periods for walleye (ie. spawning migration, and nursery periods) the dams may block 
walleye from reaching spawning habitat above County Road 36 or may impede developing young of the year (YOY) walleye from 
finding suitable nursery habitat near the Christie Lake wetland.  This may result in a walleye recruitment problem or year class 
failure for the Christie Lake and resident Tay River populations.  Although Kerr (1998) reported no obvious year class failures in 
the recent history of the Christie Lake walleye population beaver activity should be carefully monitored and inhibited during early 
spring and summer to negate any potential effects on these walleye populations. 

 
3. Shoreline Rehabilitation Projects for Davern, and Farren 
 

Shoreline rehabilitation projects should be conducted on Davern, Farren, and Little Silver Lakes to protect and enhance the 
excellent water quality of each lake.  Two areas on the Farren Lake shoreline exhibit concentrations of riparian degradation, 
mainly located in the western portion of the lake near County Road 36 and the more heavily developed southwest shore (Figure 
4.1 and Figure 4.2).  Many of the cottage lots in this area have unnatural shoreline features such as hardened shorelines, man-made 
beaches, and a lack of riparian vegetation coverage.  Riparian vegetation should be restored using red-osier dogwood (Cornus 
stolonifera), shrubby willow (Salex sp.), meadowsweet (Spiraea alba), and Virginia creeper (Parthenocissus vitacea) to anchor 
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sediment and nutrients without blocking the view for the property owner.  Bass spawning habitat should also be protected at the 
west end of the lake at the access point through education (ie. signs which identify the area as a bass spawning and rearing site, 
etc.).  The riparian vegetation surrounding Davern Lake is relatively natural.  However, two areas of shoreline rehabilitation are 
present near the railroad bed on the north shore and the southeast shore (Figure 2.4.1). Rehabilitation of the railroad site using the 
species of vegetation listed above will increase the esthetic value of the shoreline and inhibit water quality damage due to 
sedimentation, nutrient, and chemical inputs. 
 

4. Davern Lake Bass Cover and Feeding Structure 
 

In bass lakes with little under water structure (ie. drop-offs, humps, etc.) enhancement techniques typically include the addition of 
cover and feeding structures.  To enhance the under-water structure of these lakes, a technique called “brush piling” is used.  
Coniferous trees (preferably used Christmas trees) are anchored to the bottom of the lake using rocks or cinder blocks at 
strategically placed locations around the lake (ie. near creek mouths, main lake points, etc.) at various water depths.  Once 
established these structures supply cover for forage fish species, and in turn attract predatory fish to feed.  Cover is also supplied to 
these predatory fish species when inactive.  Such enhancement projects would greatly increase the amount of woody debris and 
under-water structure for Davern Lake, benefiting its fish community, and increase angling opportunities on the lake.   
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T5 – Christie Lake Sub-watershed 
 
BACKGROUND 
 
Location: The T5 sub-basin consists of Christie Lake and eight small (some 

ephemeral), unnamed inlet streams.  The Tay River flows into Christie at 
the southwest corner and is drained by the Tay at the northeast end.  This 
sub-basin is located approximately 15km southwest of the town of Perth 
within Bathurst, Burgess, and South Sherbrooke wards, now Tay Valley 
Township.   

 
Drainage Area: 3581 ha. 
 
Sub-surface  

            Geology:   This sub-watershed represents a transition area between the Frontenac 
Axis of the Canadian Shield and the Smith’s Falls Limestone Plain.  The 
subsurface geology surrounding the majority of Christie Lake is underlain 
by relatively unfertile Precambrian rock of the Frontenac Axis consisting 
of paragneiss, quartzofeldspatic gneiss, quartz arenite, calcite and 
dolomite marbles.  These Precambrian rocks are highly folded and faulted 
with a major northeast/southwest tectonic trend all tilting to the southeast.  
Near the outflow of Christie Lake the sub-surface geology shifts to 
Paleozoic bedrock consisting of flat- lying, comparatively uniform, and 
unmetamorphosed limestone, dolomites, shales, and sandstones (RVCA, 
2000).  Soils in this area are generally shallow, consisting of sand and 
loam.  The overall terrain surrounding Christie Lake is hilly and the 
shoreline is rocky with a steep drop-off.  Christie Lake overlies a glacial 
basin composed of boulders (50%), rock (30%), and sand/clay (20%) 
substrate (Kerr, 1998).   

   
Land Use: With the majority of this sub-watershed lying within the Frontenac Axis, 

land use remains in a relatively natural state.  Shield forest (66.9%), mixed 
hardwood forest (4.5%), successional land (0.9%), wetland (5.1%), and 
lake (19.5%) compose the bulk (totaling 96.9%) of the land usage in this 
sub-basin. The wetland usage is mainly comprised of the Tay/Christie 
Lake wetland at the Tay River inflow at the southwest end of Christie 
Lake.  Two separate wetland evaluations have been conducted for this 
wetland, indicating in both evaluations that this wetland is not provincially 
significant.  The remaining percentage is utilized by agricultural practices 
such as cropland (0.8%), pasture (2.1%), and wood lots (0.2%).  The 
shoreline of Christie Lake was considered “well developed” as early as 
1959 with a dramatic increase in cottage development in the late 1960s 
and early 1970s.  By 1977, it was concluded that any further development 
would have a negative impact on the fishery and recreational aspects of 
the lake.  Presently, the only significant portion of undeveloped shoreline 
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exists on the northwest shoreline near the Canadian Pacific Railway line 
(Kerr, 1998). 

 
Fish  
Community: Christie Lake supports a relatively diverse fish community comprised of at 

least nineteen different species.  This community includes populations of: 
walleye, smallmouth bass, largemouth bass, northern pike, yellow perch, 
rock bass, bluegill, pumpkinseed, cisco (lake herring), fallfish, white 
sucker, greater redhorse, burbot (ling), brown bullhead, American eel, and 
many Cyprinidae species.  More intensive fish sampling may reveal the 
presence of additional Cyprinidae.  A detailed description of other biota 
within this sub-watershed is found in Kerr (1997) and White (1992).  

 
Issues: Several problems and issues concerning the Christie Lake fishery and fish 

habitat have been identified for many years.  In terms of issues directly 
affecting fish habitat, the primary problems focus on water quality, water 
level/flow manipulations, shoreline development, and conflicting resource 
use.   
Christie Lake water levels are influenced by the control operations of the 
Bobs Lake dam at Bolingbroke, which affects recruitment of walleye into 
the Christie Lake fishery.  In the past, water level manipulations have 
negatively impacted walleye spawning, and lakeshore residences have 
complained of ice damage and shoreline flooding.   

 Shoreline development is extensive on Christie Lake to the point where 
development is believed to exceed lake capacity (OMNR 1982).  Although 
development has been curtailed with the implementation of development 
controls (e.g. sewage disposal standards, frontage and setback restrictions, 
minimum lots sizes, etc.) most development occurred prior to these 
restrictions.  Excessive shoreline development is believed to represent a 
major environmental stress on the water quality, fish habitat and the 
overall fishery. 

 Increased sediment and nutrient loads have probably degraded some water 
quality parameters as the lake shifts from mesotrophic to eutrophic status.  
Many lake residences have reported an increase in water milfoil and 
Eurasian milfoil in Christie Lake, likely as a result of species introduction, 
and nutrient loading. 

 
Available  
Information:  The Kemptville OMNR has extensive information pertaining to stocking, 

course fish removal, creel surveys, aerial activity surveys, fish community 
assessment using both gill nets and trap nets, fish habitat protection and 
restoration, and enforcement of fisheries regulations which all continue to 
date.  The Fishery of Christie Lake (Kerr, 1998) represents the most 
comprehensive summary and review of these management activities on 
Christie Lake. 



Tay River Watershed: Fish Habitat Strategy   
 

 
OMNR – RVCA – PCRC   73 

 Fish spawning habitat is well known and documented for all major game 
fish species (walleye, bass, and northern pike).   

  
Data Gaps: In terms of fish habitat, information pertaining to bass and other 

centrarchid nesting and rearing habitat requires updating.  The last bass 
spawning survey was conducted in 1984.  Changes in shoreline 
development and shifts in the aquatic vegetation community (ie. invasive 
Eurasian millfoil) may demonstrate habitat encroachment and degradation.
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Maps:  Figure 2.5.1- Critical habitat for selected fish species of Christie Lake. 
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Fish Habitat Summary: T5 – Christie Lake 
Lake / Watercourse 

And Designation 
Fish Community 

Objective 
Issue  Existing Fish Habitat Conditions  Fish Habitat Enhancement 

Opportunities 
Christie Lake (T5) 
Warm Water 

Warm water 
fishery with top 
predators such as 
walleye, 
smallmouth bass, 
largemouth bass, 
and northern pike 
All populations are 
natural and self-
sustaining 

Water 
Quality 

Trophic Status- mesotrophic (Kerr, 
1997), appears to be between meso 
and oligotrophic (RVCA, 2000), 
appears to be mesotrophic (OMNR, 
2001) 
Average phosphorus levels (1996- 
1998)- 0.008mg/l indicate 
oligotrophic nutrient conditions 
below the PWQO of 0.01mg/L 
Secchi and chlorophyll trends 
indicate improving water quality 
(increasing Secchi measurements 
and decreasing chlorophyll a 
content) 
DO levels may become depleted 
below the hypolimnion in early 
summer (Lake Association Data 
1998-2003) 
Overall water quality is good, 
however nutrient enrichment may 
cause a shift in trophic state 

Practices that decrease nutrient and 
sediment loading should be 
followed (ie. shoreline buffers, 
restrict livestock access, monitor 
cottage septic systems, etc.) to 
maintain or improve natural water 
quality 
 
Shoreline rehabilitation projects 
have been conducted through 
volunteer groups such as MAPLE 
and the Christie Lake Association 
Inc. 
Further shoreline enhancements 
should be encouraged for the 
northeast shoreline and the southern 
shore (Figure 2.5.1) 

   
Water 
Levels 

Spawning and rearing habitats for 
pike and centrarchids may be 
negatively affected through 
inappropriately coordinated water 
level manipulation.  For impacts to 
walleye spawning habitat see T4- 
Fish Habitat Summary  

OMNR, PC- RC, and the Christie 
Lake Association Inc. should 
continue to work in partnership to 
ensure water levels are maintained 
to protect critical spawning habitat 
(ensure appropriate flows for Tay R. 
and water level’s for Christie L.) 
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Fish Habitat Summary: T5 – Christie Lake 
Lake / Watercourse 

And Designation 
Fish Community 

Objective 
Issue  Existing Fish Habitat Conditions  Fish Habitat Enhancement 

Opportunities 
Christie Lake (T5) 
Warm Water 

Warm water 
fishery with top 
predators such as 
walleye, 
smallmouth bass, 
largemouth bass, 
and northern pike 
All populations are 
natural and self- 
sustaining 

Critical 
Fish 
Habitat 

Walleye- primary spawning habitat 
for Christie Lake walleye exists in 
upstream and downstream portions 
of the Tay River (see T4 and T6 
Fish Habitat Summaries), some 
walleye spawning occurs on shoals 
around the islands in the eastern 
portion of the lake (Kerr 1997, Jane 
McCann and Alan Jordan pers. 
comm.) 
 
Smallmouth Bass- much of the 
shoreline is suitable bass spawning 
(nesting) and rearing habitat, with 
concentrations of nests occurring 
along the north shoreline, McManus 
Bay, Station Bay, and around the 
larger islands (Figure 2.5.1) (Kerr 
1997, OMNR1984) 
 
Largemouth Bass- spawning habitat 
exists in the many isolated weedy 
bays around the lake, with ideal 
habitat located within the 
Tay/Christie Lake wetland, and 
three isolated, vegetated bays in 
McManus Bay (Figure 2.5.1) (Kerr 
1997) 

Create and enhance shoal spawning 
habitat for walleye at two locations: 
-Assess walleye spawning habitat 
use and if appropriate, enhance 
walleye spawning habitat around 
existing shoal between Alan’s and 
Greer’s Island (Figure 2.5.1) 
-Enhance walleye spawning habitat 
under Jordan’s Bridge at the Tay 
River outflow (Figure 2.5.1, 2.5.2, 
2.5.3) 
Smallmouth and largemouth bass 
spawning (nesting) and rearing 
areas should be protected from 
development in or near water.  
Preseason angling for smallmouth 
bass should also be discouraged and 
reported by lakeshore residences 
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Lake / Watercourse 
And Designation 

Fish Community 
Objective 

Issue  Existing Fish Habitat Conditions  Fish Habitat Enhancement 
Opportunities 

Christie Lake (T5) 
Warm Water 

Warm water 
fishery with top 
predators such as 
walleye, 
smallmouth bass, 
largemouth bass, 
and northern pike 
All populations are 
natural and self- 
sustaining 

Critical 
Fish 
Habitat – 
continued 

Northern Pike- utilize similar 
spawning locations as largemouth 
bass, spawning locations include the 
Tay inlet/ Christie Lake wetland, 
isolated marshy bays, and at the 
mouths of small inlet streams 
(Figure 2.5.1) 
 
Burbot (Ling)- main spawning 
habitat area consists of sandy shoals 
near the Tay River outlet (Figure 
2.5.1) 

Ensure the protection of northern 
pike spawning locations through the 
maintenance of appropriate spring 
water levels and protect wetland 
areas (such as the Tay River/ 
Christie Lake wetland) from further 
shoreline development 
 
 
 

 
 
Priority Enhancement Projects: 
T5 – Christie Lake 
 
1. Walleye Spawning Bed Enhancement- Jordan’s Bridge 
 
Note:  Prior to creating this shoal an intensive walleye spawning shoal survey should be conducted during the walleye spawning 
period to evaluate if walleye utilize this area as spawning habitat and if enhancement is warranted (refer to Appendix 1).   
This enhancement site is located in proximity to Jordan’s Bridge at the Christie Lake outflow to the Tay River (Figure 2.5.1, 2.5.2, 
2.5.3).  Presently, this site is utilized by few spawning walleye migrating from Christie Lake to spawning beds located downstream in 
the Tay River (Alan Jordan, personal communication).  Large, angular rock rubble used in bridge construction provides marginal 
spawning substrate for Christie Lake walleye.  The current marginal spawning habitat would best be enhanced by placing rounded 
rock cobble along shoreline areas, around bridge abutments (cribs), and over the bed of the river in 0.5 to 1.5m of water.  Greater 
water depth at this site would allow for rock to be easily transported by barge or conveniently dumped from the bridge.  If utilized by 
spawning walleye, this site will provide additional ideal substrate for walleye that spawn at the School House Bridge spawning bed 
further downstream, and may increase walleye spawning success and efficiency. 
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2. Walleye Spawning Shoal Creation- between Alan’s and Greer’s Island 
 
Appropriate conditions for the creation of a walleye spawning shoal exists between Alan’s and Greer’s Island at the northeast portion 
of the lake near the Tay River outlet (Figure 2.5.1).  Existing conditions include marginal walleye spawning habitat consisting of a 
small area of large angular rock rubble surrounded by a large sand/gravel flat in 0.25 to 1.5m of water.  A bass nesting survey (OMNR 
file data, 1984) indicated one bass nest in proximity to this shoal, with the area also noted as burbot (ling) spawning location.  To 
avoid damaging spawning habitat for species other than walleye, rounded rock cobble, 5-38cm in diameter should be placed only 
around the existing rock shoal in a 5-10m radius and not within the sand/gravel flat.  The existing rock shoal is probably utilized by 
relatively low numbers of shoal spawning walleye.  With improvements to this spawning shoal may increase recruitment to and 
diversify the Christie Lake walleye population. 
 
3. Shoreline Rehabilitation Projects 
 
Christie Lake is the site of one of the first programs to restore riparian environments.  A nursery on the shore of Christie Lake is 
operated by the Mutual Association of Lake Environments (MAPLE), a nonprofit organization dedicated to restoring denuded lake 
shorelines to resist erosion and intercept nutrients.  The group has reared and planted native shoreline plants such as red-osier 
dogwood (Cornus stolonifera), shrubby willow (Salex sp.), meadowsweet (Spiraea alba), and Virginia creeper (Parthenocissus 
vitacea) along many shoreline sites around Christie Lake.  Such vegetation is chosen due to the species’ ability to anchor sediment, 
uptake nutrients (e.g. nitrogen and phosphorus), and not impede the view of the lake for the property owner.  Figure 5.1 illustrates 
several areas (mainly on the southern and northeastern shorelines) where further shoreline vegetation planting could be concentrated.  
Much of these areas that require shoreline vegetation are privately owned cottage lots.  Property owners should be made aware of the 
benefits of shoreline vegetation and its role in maintaining and protecting a healthy lake environment. 
 
4. Christie Lakeshore Capacity Modeling 
 
When available, the revised lakeshore capacity model should be run for Christie Lake.  This model will identify if the present degree 
of development is suitable for the lake. 
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T6 – Tay River Main Stem (Christie Lake outflow to Glen Tay)  
 
BACKGROUND 
 
Location: This sub-watershed is located within Tay Valley Township, formerly 

known as Bathurst Burgess and South Sherbrooke.  Drainage within this 
sub-basin is supplied predominately by the Tay River from the outflow of 
Christie Lake downstream to the town of Glen Tay.  Secondary tributary 
streams include the Scotts Snye and Rudsdale Creek. 

 
Drainage Area: 5384 ha. 
 
Sub-surface 
Geology: This sub-watershed lies exclusively within the Smiths Falls Limestone 

Plain.  This region of the Tay River watershed is underlain by Paleozoic 
bedrock consisting of relatively uniform, flat- lying, and unmetamorphosed 
limestone, dolomites, shales, and sandstones.   

 
Land Use: As the geology of the watersheds shifts towards the Smiths Falls 

Limestone Plain, accompanying changes in land use occur as well.  
Agriculture in the form of crop land (13.4%), pasture (17.7%), and wood 
lot land use (5.8%), totaling 36.9% becomes increasingly dominant.  The 
majority of land in this basin is retained as forest cover (50.1%) In the 
form of shield forest (39.1%) and mixed hardwood forest (11.0%).  
Wetland (11.3%) and lake (1.7%) compose the remainder of the land 
coverage. 

 
Fish 
Community: The Tay River supports an extremely diverse warm water fish community: 

including smallmouth bass, largemouth bass, walleye, northern pike, 
yellow perch, rock bass, bluegill, pumpkinseed, brown bullhead, white 
sucker, and redhorse sucker.  Log perch, banded killifish, common shiner, 
blacknose shiner, emerald shiner, spottail shiner, longnose dace, creek 
chub, and central mudminnow are several of the baitfish found in the Tay.  
Additional species would likely be recorded when intensive sampling (ie. 
seine netting) is conducted. 

 
Issues: Due to shifts in land use from forest cover to agricultural land more issues 

are present in this sub-watershed.  Common problems in this area include 
loss of riparian vegetation, incompatible agricultural practices, and cattle 
access to the river. 

 
Available  
Information:  The Kemptville OMNR and the RVCA have collected extensive 

information on this reach of the Tay River.  To date the following studies 
have been conducted: 
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• Tay River Watershed Management Plan (RVCA, in publication); 
• Existing Conditions and Trends in the Tay River Watershed (RVCA, 

2000); 
• OMNR Stream Sampling Protocol (OMNR/RVCA, 1999);  
• Hoop Netting Survey (OMNR/RVCA, 1999); 
• Water Quality / Benthic Invertebrate Sampling (RVCA, annually); 
• Walleye Spawning Bed Surveys (OMNR/volunteer groups, annual); 
• Angler Creel Surveys (1970s-1980s). 

 
Data Gaps: Fish habitat information is thorough for the main stem of the Tay River.  

Habitat quality and use by most game fish species is well documented.  
Further studies following OMNR’s protocols for fisheries assessment and 
RVCA’s protocol for water quality should be conducted to monitor the 
state of the Tay River through time. 
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Maps:  Figure 2.6.1- Fish habitat of the Tay River from Christie Lake to Glen Tay. 
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Fish Habitat Summary: T6 – Tay River (main stem from Christie Lake outlet to Glen Tay) 
 
Lake / Watercourse 

And Designation 
Fish Community 

Objective 
Issue  Existing Fish Habitat Conditions  Fish Habitat Enhancement 

Opportunities 
Tay River (T6) 
Warm Water 

Warm water fish 
community with 
top predators such 
as walleye, 
smallmouth bass, 
largemouth bass, 
and northern pike 
All populations are 
natural and self-
sustaining 

Water 
Quality 

RVCA benthic invertebrate 
sampling indicates very good to 
excellent water quality at Adams 
Pond 
Cumulative results from bacterial, 
TP, TKN, TSS, DO, metals, 
temperature, and pH sampling 
indicate reasonably good water 
quality 

Encourage practices that reduce 
nutrient and sediment inputs such as 
maintaining or re-establishing 
riparian buffers and restrict 
livestock access to water 

  Water 
Quantity 

Cumulative affects of water taking 
and water level manipulations may 
not negatively impact water quantity 
and fish habitat at this time 
In drought or low water conditions 
the impacts of water taking on fish 
habitat should be assessed 

Responsible agencies and water 
taking proponents should work in 
cooperation to protect water levels 
and fish habitat during critical 
periods and drought conditions. 

   
Critical 
Fish 
Habitat 

 
Walleye- many critical and sensitive 
walleye spawning beds exist within 
this sub-watershed that support 
Christie Lake and resident Tay 
River walleye populations 
 
Bass- abundant littoral areas and 
embayments along this reach 
provide spawning, nursery, and  

 
Walleye- two walleye spawning 
beds exist within this sub-watershed 
at the “School house” bridge and at 
Bowes Mill (Figures 2.6.2 and 
2.6.3) 
Walleye spawning habitat could be 
created at a location upstream of the 
“School house” bridge 
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Lake / Watercourse 
And Designation 

Fish Community 
Objective 

Issue  Existing Fish Habitat Conditions  Fish Habitat Enhancement 
Opportunities 

Tay River (T6) 
Warm Water 

Warm water fish 
community with 
top predators such 
as walleye, 
smallmouth bass, 
largemouth bass, 
and northern pike 
All populations are 
natural and self-
sustaining 

Critical 
Fish 
Habitat – 
continued 

feeding habitat for largemouth and 
smallmouth bass.  Largemouth bass 
habitat is particularly excellent at 
Adams Pond and above Bowes Mill. 
 
Northern Pike- flooded embayments 
near Scotts Snye, Bowes Mill, and 
Adams Pond provide important 
spawning and nursery habitat. 

Bass and northern pike habitat could 
be improved through “clean-up” 
projects near Alan’s Mill and Bowes 
Mill, and through ensuring adequate 
water levels to maintain “flooded” 
littoral area for northern pike 
spawning at the appropriate time of 
year 

 
 
Priority Enhancement Projects: 
T6- Tay River (main stem Christie Lake outflow to Glen Tay) 
 
1. “School House” Bridge Walleye Spawning Bed Enhancement 
 
This site is known as a major spawning bed for the Christie Lake walleye population and resident Tay River walleye population 
(Figures 2.6.2, 2.6.3).  Therefore, this project should be carefully planned and closely monitored to avoid any destruction of existing 
spawning habitat (ie. conduct the following: pre-project site inspections, consult with partners, establish objectives, avoid sensitive 
periods, site supervision, evaluate site utilization, and report).  Rock substrate ranging in size from gravel to rubble, angular to 
rounded, with smooth bedrock portions currently exists as the spawning bed with good nursery habitat for YOY walleye downstream 
from spawning bed. 
Three enhancement projects exist at this site:  
1) extend spawning bed upstream of existing bed (and downstream to nursery/pool area); 
2) enhance within the existing bed by placing rock in selected smooth bedrock locations and anchor curb stones to prevent material 

from washing away during high flows; 
3)  consider installing large boulders as current breaks for resting areas. 
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For all walleye spawning bed enhancements use only rounded cobble ranging from 5-38 cm in diameter. Carefully consider the 
amount of rock to be placed due to water level fluctuations spawning bed may be stranded if too much rock is added (navigability 
issues as well).  This site is currently a ‘Fish Sanctuary’ prohibiting angling from April 1 – June 4.  Projects cannot be conducted 
during this sensitive period. 
Note: an intensive walleye spawning bed survey should be conducted at night during the peak spawning run to identify key spawning 
areas within the site – may indicate preferred substrate, current, locations, etc. - to ensure “enhancement” is maximized. 
 
2.  Walleye Spawning Bed Creation (between Jordan’s bridge and the “School house” bridge) 
 
This site is located in an area of smooth bedrock in the centre of the Tay River channel.  No spawning habitat exists at present.  This 
site exhibits moderate current and is located between a cattle access point on the west bank and a property for sale on the east shore 
(Figure 2.6.1). There is opportunity at this site to rounded place 5-38cm diameter cobble ove r existing bedrock to create new spawning 
habitat.  There may be a need to break current with large rocks or anchor paving stones in bedrock to prevent current from sweeping 
away placed cobble.  Water depth for navigability, transportation of material must be considered in pre-project planning.  This new 
spawning bed may intercept walleye that spawn at the schoolhouse bridge site, possibly increasing spawning success and efficiency. 
 
3. Livestock Restriction on this section of the Tay River 
 
In order preserve water quality and walleye spawning success along this portion of the river, cattle should be restricted from entering 
at the sites shown in Figure 2.6.1.  These cattle access points are in close proximity to the walleye spawning bed creation project 
described above under #2. 
 
4. Shoreline Rehabilitation Projects for the T6 sub-watershed 
 
Several areas of shoreline rehabilitation are present in this sub-watershed (Figure 6.1).  These stream banks should be replanted with 
natural, low growing shrubs such as red-osier dogwood (Cornus stolonifera), shrubby willow (Salex sp.), meadowsweet (Spiraea 
alba), and Virginia creeper (Parthenocissus vitacea) to minimize contaminant, fertilizer, and sediment input to the Tay River. 
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5.  Clean-up Initiatives at Alan’s and Bowes Mills 
 
Garbage and debris from former milling operations could be removed from the Tay River at Bowes Mill and Alan’s Mill dams 
(Figures 2.6.1, 2.6.3, and 2.6.4). Although the Bowes Mill dam has been destroyed, equipment from past milling operations remains 
along the shore and on the bed of the Tay River.  These projects could easily be accomplished by a volunteer group to improve the 
aesthetics of the Tay River.  Additionally, the purpose and environmental impacts of the Alan’s Mill dam should also be evaluated 
from a holistic perspective.  
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T7 – Tay River (main stem from Glen Tay to Perth) 
 
BACKGROUND 
 
Location: This sub-watershed encompasses the drainage area from the village of 

Glen Tay to the town of Perth within the wards of Bathurst Burgess and 
South Sherbrooke, and Drummond/ North Elmsley, Lanark County. The 
Tay River is the principal drainage source, with Blueberry Creek as the 
only tributary in this sub-basin. 

 
Drainage Area: 572 ha. 
 
Sub-surface  
Geology: This sub-watershed within the northeast portion of the watershed lies 

within the Smiths Falls Limestone Plain.  This region of the Tay River 
watershed is underlain by Paleozoic bedrock consisting of relatively 
uniform, flat- lying, and unmetamorphosed limestone, dolomites, shales, 
and sandstones. 

 
Land Use: The majority of land within this sub-watershed is utilized by agriculture.  

Crop, pasture, and wood lot land compose 29.5%, 25.2%, and 17.3% 
respectfully.  This represents 72% of the total land use coverage of the 
sub-watershed.  The remaining 28% of land is classified as mesic 
hardwood forest (9.2%), wetland (12.9%), and lake (6.0%). 

 
Fish  
Community: Smallmouth bass, largemouth bass, northern pike, and yellow perch, rock 

bass, bluegill, pumpkinseed, brown bullhead, white sucker, and redhorse 
sucker, and several species of baitfish are found in this warm water fish 
assemblage. 

 
Issues: Due to the relatively high percentage of land utilized for human practices, 

many problems and issues are prevalent within this sub-watershed.  
Agricultural practices such as livestock and crop farming are known to 
increase nutrient and sediment inputs by cattle accessing streams and 
clearing of riparian vegetation.  Urban land use such as golf courses and 
residential development near the town of Perth demonstrate increased 
fertilizer/nutrient input, stream bank hardening, and riparian vegetation 
loss.  Several dams and weirs are located within or near the town of Perth.  
These structures are cited as the main limiting factor on the local walleye 
population as they fragment the walleye’s habitat and create migration 
barriers isolating critical spawning areas.  Other potential impacts of these 
water control structures include increasing water temperature, upstream 
deposition of sediment on important habitat and a reduction of sediment 
transport downstream. 
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Available  
Information:  As with the T6 sub-watershed, the Kemptville OMNR and the RVCA 

have collected extensive information on this reach of the Tay River.  To 
date the following studies have been conducted: 
• Tay River Watershed Management Plan (RVCA, in publication); 
• Existing Conditions and Trends in the Tay River Watershed (RVCA, 

2000); 
• OMNR Stream Sampling Protocol (OMNR/RVCA, 1999);  
• Hoop Netting Survey (OMNR/RVCA, 1999); 
• Water Quality / Benthic Invertebrate Sampling (RVCA, conducted 

annually); 
• Walleye Spawning Bed Surveys (variable); 
• Angler Creel Surveys (OMNR, 1970s-1980s). 

 
Data Gaps: Fish habitat information is thorough for the main stem of the Tay River.  

Habitat quality and use by most game fish species is well documented.  
Further studies following the above reports should be conducted to 
monitor the state of the Tay River through time. 
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Maps:  Figure: 2.7.1- Fish habitat of the Tay River from Glen Tay to Perth. 
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Fish Habitat Summary: T7 – Tay River (main stem from Glen Tay to Perth) 
Lake / Watercourse 

And Designation 
Fish Community 

Objective 
Issue  Existing Fish Habitat Conditions  Fish Habitat Enhancement 

Opportunities 
T7- Tay River 
Warm water 

Warm water fish 
community with 
top predators such 
as smallmouth and 
largemouth bass, 
northern pike, and 
walleye 
All populations are 
natural and self-
sustaining 

Water 
Quality 

RVCA benthic invertebrate 
sampling indicates “very good” 
water quality at Glen Tay Road 
Cumulative results from bacterial, 
TP, TKN, TSS, DO, metals, 
temperature, and pH sampling 
indicate reasonably good water 
quality 

Encourage practices that reduce 
nutrient and sediment inputs such as 
maintaining or re-establishing 
riparian buffers and restrict 
livestock access to water in order to 
maintain existing water quality 
standards 

  Water 
Quantity 

This section of the Tay River is 
subject to water level fluctuations 
due to natural causes, dams (Bob’s 
and Pike Lake) at headwater lakes, 
and water taking for human use, 
which at times may impact fish 
habitat 

Responsible agencies and water 
taking proponents should work in 
cooperation to protect water levels 
and fish habitat during critical 
periods and drought conditions. 

   
Critical 
Fish 
Habitat 

 
Walleye- one former walleye 
spawning location exists within this 
section of the Tay River 
downstream of the southern-most 
dam at Stewart Park 
Appropriate substrate for successful 
walleye spawning exists mainly 
around degraded crib abutments 
used in bridge construction, 
however it is presently not known if 

 
Walleye migration patterns have 
been disrupted with the creation of 
the several dams in this portion of 
the river.  Appropriate spawning 
substrate does exist in some 
locations, however, restoration of 
walleye habitat is not recommended. 
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walleye utilize this substrate/habitat  
Lake / Watercourse 

And Designation 
Fish Community 

Objective 
Issue  Existing Fish Habitat Conditions  Fish Habitat Enhancement 

Opportunities 
T7- Tay River 
Warm water 

Warm water fish 
community with 
top predators such 
as smallmouth and 
largemouth bass, 
northern pike, and 
walleye 
All populations are 
natural and self-
sustaining 

Critical 
Fish 
Habitat  

Smallmouth Bass-  habitat is mainly 
limited the western portions of this 
sub-watershed near Glen Tay in 
abundant runs, and pools 
 
Largemouth Bass and Northern 
Pike- spawning feeding and nursery 
habitat increases in eastern portion 
of the sub-watershed due to dams 
which have slowed and warmed the 
river causing more prolific aquatic 
vegetation growth,  many spawning 
and nursery areas are located along 
the many vegetated embayments in 
this stretch of the river 

Spawning, nursery, and feeding 
habitat will increase for largemouth 
bass and northern pike if dams are 
reconstructed and maintained at 
their recommended height, causing 
slightly higher water levels and 
more littoral habitat 
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Priority Enhancement Projects: 
T7 – Tay River (main stem from Glen Tay to Perth) 
 
1. Improvements to Dams within Perth 
 
Two dams at the western portion of Stewart Park are in need of repair (Figures 2.7.1, 2.7.2, 2.7.3, 2.7.4).  These dams were 
constructed in the late 1970s by the RVCA, which currently owns and maintains the dams, to ameliorate the affects of floods for 
stream bank residences in the town of Perth.  These dams are constructed of large timber placed in front of rock filled gabbion baskets.  
Through time the gabbion basket wire has corroded, sacrificing the structures integrity, and causing the rock to displace and the timber 
to break away from the structure.  This has caused a major decrease in the volume of water that was intended for the dams to retain, 
and a subsequent a decrease in water levels for the Tay River (above these dams) and within Grant’s Creek wetland.  This decrease in 
water levels, in concert with many other factors, is believed to contribute to negative impacts on wetland and fish habitat in Grant’s 
Creek wetland.  In addition the artificially maintained water levels above these dams provides largemouth bass and northern pike 
spawning, nursery, and feeding habitat.  Due to the slowed water above the dams, an abundance of sediment has accumulated and 
weed growth is extensive.  When the dams are repaired extreme caution should be exercised to not disturb this accumulated sediment 
as critical walleye and white sucker spawning habitat exists immediately downstream.  When dams are repaired, a study that considers 
their hydrologic purpose, impact on wetlands and fish habitat should be undertaken.  
 
2. Livestock Restriction on the Tay River 
 
Cattle should be restricted from accessing the Tay River at one location within this sub-watershed (refer to map Figure 7.1).  This 
location was identified as a large area that offers cattle uninhibited access to the Tay River.  Associated water quality degradations 
such as feces and abundant weed growth have been frequently observed near this vicinity.  Increased sedimentation and erosion is 
evident due to shoreline denudation and cattle movement to and from the river.  This project would involve the construction of fences, 
replanting of natural shoreline vegetation, and developing an alternative water supply for livestock.  These actions would greatly 
improve the water quality of this location in terms of fish habitat.  Moreover, this location is upstream from the Perth drinking water 
intake and a public swimming area; further adding to this project’s priority. 
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3. Shoreline Rehabilitation Sites 
 
As urban development increases near the town of Perth, shoreline (riparian) habitat decreases in many locations.   Specifically several 
land use practices including agriculture, urban residential areas, and parkland represent areas where replanting of natural shoreline 
vegetation could be conducted.  Five areas of shoreline denudation are prime areas for replanting projects.  These include the cattle 
access point, residential areas outside of Perth, urban areas within Perth, parks (Stewart and Last Duel) within Perth, and the Links O’ 
the Tay golf course (refer to map, Figure 2.7.1).  Where riparian vegetation needs replanting low-growing shrub species such as red-
osier dogwood (Cornus stolonifera), shrubby willow (Salex sp.), meadowsweet (Spiraea alba), and Virginia creeper (Parthenocissus 
vitacea) should be used.  By replanting shoreline vegetation sedimentation, erosion, and nutrient inputs will be reduced and improved 
water quality will result.  Suggested projects such as replanting riparian species within Perth parks offers a community educational 
experience and public relations for involved volunteer groups. 
 
4. Drainage Improvements in Perth 
 
Many bridges and overpasses within the town of Perth are often associated with drainage pipes or cement spillways (Figure 7.7).  
These structures act to degrade fish habitat by rapidly washing debris such as sand, road salt and other associated chemicals directly 
into the Tay River.  These structures could be improved simply by:  
a) shortening the length of the spillway so debris and solutions do not flow directly into the river; 
b) planting riparian and wetland vegetation at the end of the shortened structure. This vegetation will act to intercept sediment, 

fertilizer, and associated roadway chemicals, be utilized by the plants, and minimize negative impacts on fish species and fish 
habitat of the Tay River. 
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T8 – Tay River (main stem from Perth to Beveridge Locks, includes Tay Marsh and 
Beveridge Marsh),  
T9 – Tay River (main stem from Tay Marsh dam to Port Elmsley) 
 
BACKGROUND 
 
Location: The T8 sub-watershed encompasses the area of the Tay River east of 

Perth, the Tay Marsh, and the Tay Canal to the Beveridge Locks.  
Drainage is concentrated to the Tay River with Jebbs Creek as the only 
tributary to this segment. The T9 sub-watershed drains the area 
downstream of the Tay Marsh dam to the outflow of the Tay River at 
Lower Rideau Lake near Port Elmsley. This portion of the Tay River is 
located within the boundaries of the amalgamated Drummond/ North 
Elmsley Township (former Drummond and North Elmsley wards). 

 
Drainage Area: T8- 6999 ha., T9- 1236 ha. 
 
Sub-surface 
Geology: These sub-basins in the northeast portion of the watershed lie within the 

Smiths Falls Limestone Plain.  This region of the Tay River watershed is 
underlain by Paleozoic bedrock consisting of relatively uniform, flat- lying, 
and unmetamorphosed limestone, dolomites, shales, and sandstones. 

 
Land Use: The majority of land within the T8 sub-watershed is classified as 

agricultural.  Overall, 58.6% of the land is utilized by agriculture with 
crop, pasture, and wood representing 25.4%, 21.2%, and 12.0% of 
agricultural land respectively.  Wetlands (28.7%), lake (2.5%), and mesic 
mixed hardwood forest (9.7%) make-up the remainder of land use 
classifications.  The T9 sub-watershed is also dominated by agricultural 
land use.  A total of 70.6% of the land base is utilized by agricultural 
practices, which include crop (28.9%), pasture (30.4), and wood lot 
(11.3%).  The remaining land use is divided by mixed hardwood forest 
(11.7%), successional land (0.6%), wetlands (11.9%), and lake (5.2%). 

 
Fish  
Community: Warm water fish communities are found within the T8 and T9 sub-

watersheds.  Fish species in this area include walleye, smallmouth bass, 
largemouth bass, northern pike, black crappie, yellow perch, fallfish, rock 
bass, bluegill, pumpkinseed, brown bullhead, white sucker, and redhorse 
sucker.  Several baitfish such as log perch, banded killifish, common 
shiner, blacknose shiner, emerald shiner, spottail shiner, longnose dace, 
creek chub, and central mudminnow are found in these sections of the Tay 
River. 

 
Issues: Fish habitat in this sub-watershed has been negatively impacted by land 

use practices such as agriculture and urban development.  The clearing of 
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riparian vegetation and cattle access to water are frequent problems facing 
fish habitat particularly in the T9 sub-watershed.  Urban development 
within Port Elmsley and east of Perth, particularly the Perth sewage 
lagoons may have impacted on wetland and fish habitat prior to modern 
treatment practices.  The numerous water control structures on the Tay 
River have reduced the amplitude and frequency of water level 
fluctuations that are required to maintain healthy marshes.  Stable water 
levels on the Tay have created conditions allowing cattails to flourish, 
displacing other plants and overgrowing pockets of open water.  This 
cattail monoculture reduces the diversity of habitats available to fish, 
waterfowl and other waterfowl, and thus the fish and wildlife productivity 
of the wetland.   

 
Available  
Information:  As with other portions of the river, the Kemptville OMNR and the RVCA 

have collected extensive information on this reach of the Tay River.  To 
date the following studies have been conducted: 
• Tay River Watershed Management Plan (RVCA, in publication); 
• Existing Conditions and Trends in the Tay River Watershed (RVCA, 

2000); 
• OMNR Stream Sampling Protocol (OMNR/RVCA, 1999);  
• Hoop Netting Survey (OMNR/RVCA, 1999); 
• Water Quality / Benthic Invertebrate Sampling (RVCA, conducted 

annually);  
• Angler Creel Surveys (OMNR, 1970s-1980s). 
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Maps:  Figure 2.8.1- Tay River, Tay Marsh, Beveridge Marsh, and Tay Canal. 
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Maps:  Figure 2.9.1- Tay River from Tay Marsh dam to Lower Rideau Lake. 
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Fish Habitat Summary: T8 – Tay River (main stem from Perth to Beveridge Locks),  
      T9 – Tay River (main stem from Tay Marsh dam to Lower Rideau Lake) 

Lake / Watercourse 
And Designation 

Fish Community 
Objective 

Issue  Existing Fish Habitat Conditions  Fish Habitat Enhancement 
Opportunities 

Tay River (T8, T9) 
Warm water 

Warm water 
fishery with top 
predators such as 
largemouth and 
smallmouth bass, 
northern pike, and 
walleye 
All populations are 
natural and self-
sustaining 

Water 
Quality 

RVCA benthic invertebrate 
sampling indicates “good” water 
quality at Port Elmsley 
Cumulative results from bacterial, 
TP, TKN, TSS, DO, metals, 
temperature, and pH sampling 
indicate reasonably good water 
quality 

Encourage practices that reduce 
nutrient and sediment inputs such as 
maintaining or re-establishing 
riparian buffers and restrict 
livestock access to water, several 
problem areas exist in the T9 sub-
watershed (Figure 2.9.1) 
 
Monitor P and N input particularly 
in areas that are known to have 
impacts such as downstream of 
Perth sewage lagoons 
 

  Water 
Quantity 

This section of the Tay River is 
subject to water level fluctuations 
due to natural causes, dams at 
headwater lakes, and water taking 
for human use, which at times may 
impact fish habitat 

Responsible agencies and water 
taking proponents should work in 
cooperation to protect water levels 
and fish habitat during critical 
periods and drought conditions. 

   
Critical 
Fish 
Habitat  
 

 
Walleye- one spawning location 
exists within this stretch of the Tay 
River at Port Elmsley 
 
 
 

 
Walleye and white suckers spawn at 
the foot of the dams at Stewart Park 
in Perth, enhancement cannot be 
conducted within this sub-
watershed, Port Elmsley spawning 
bed could require habitat 
rehabilitation 
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Lake / Watercourse 
And Designation 

Fish Community 
Objective 

Issue  Existing Fish Habitat Conditions  Fish Habitat Enhancement 
Opportunities 

Tay River (T8, T9) 
Warm water 

Warm water 
fishery with top 
predators such as 
largemouth and 
smallmouth bass, 
northern pike, and 
walleye 
All populations are 
natural and self-
sustaining 

Critical 
Fish 
Habitat 

Centrarchids, Yellow Perch, and 
Northern Pike- excellent spawning, 
nursery, and feeding habitat exists 
within the Tay and Beveridges 
Marsh (Figure 2.8.1) 

Create channels and ponds within 
cattail areas of the Tay Marsh to 
improve spawning, nursery, and 
feeding habitat diversity for bass, 
yellow perch, and pike 
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Priority Enhancement Projects: 
T8 – Tay River (main stem from Perth to Beveridges Lock, includes Tay Marsh and Beveridges Marsh), 
T9 – Tay River (main stem from Tay Marsh dam to Lower Rideau Lake) 
 
1. Tay Marsh Wetland Habitat Diversification  
 
Cattail encroachment in marshes with significant open water components has caused major loss of habitat and habitat diversity in 
many Ontario wetlands.  This problem has also been observed in the Tay Marsh.  This problem is increasingly observed in wetlands 
where water level manipulation has created a stable water level regime, where water level fluctuations are minimized.  Cattails 
respond positively to stable water levels and rapidly spread, but under naturally fluctuating conditions cattails will not be able to 
rapidly colonize an area.  The Tay Marsh water levels are controlled, providing stable water levels and therefore cattails are able to 
rapidly colonize and create a monoculture.  This has resulted in the loss of marsh habitat and habitat diversity for fish species such as 
northern pike, largemouth bass, yellow perch, crappie, many cyprinids, as well as numerous marsh birds, amphibians, reptiles, and 
furbearers.  Past attempts to increase marsh diversity have focused on burning of cattail areas but were not successful.  To increase 
habitat diversity, numerous channels of at least 10m wide and 2-3m in depth should be dug into large areas of cattail monocultures in a 
zigzag pattern to maximize edge habitat.  Large ponds (at least 5 acres) should be created at he end of some of the channels.  Removed 
cattails should be placed in small piles 1-2m high  (2-3m back from the edges of the channels to prevent sedimentation problems) 
along the edges of the created channels and as islands in large ponds to function as waterfowl nesting sites or muskrat dens.  Channels 
should be dug to a depth of 2-3m to provide sufficient open water for fish habitat with the sides of the channel sloped at a 2:1 angle to 
prevent erosion.  The work should be done using a dragline with sediment and erosion controls put in place during the project. 
 
2.   Cattle Restriction from the Tay River 
 
Numerous areas within the T9 sub-watershed are in need of livestock restriction from the Tay River (Figure 2.9.1).  All of these sites 
demonstrate increased sedimentation from cattle increasing erosion, and cattle feces within the water, which acts to increase nutrients 
within the river.  Cattle should be fenced from all locations and alternative watering sources should be explored. 
 
3.  Stream Bank Rehabilitation  
 
Due to the relatively large percentage of agricultural land used for crops and pasture, riparian buffers have been fragmented and 
destroyed in the T9 sub-watershed (Figure 2.9.1).  Riparian vegetation has also been removed along the banks of the Tay River near 
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the town of Port Elmsley (Figure 2.9.1).  Replanting of natural stream bank vegetation such as red-osier dogwood (Cornus 
stolonifera), shrubby willow (Salex sp.), meadowsweet (Spiraea alba), and Virginia creeper (Parthenocissus vitacea) should be 
conducted to prevent erosion, sedimentation, and nutrient inputs to this portion of the Tay River. 
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G1 – Grants Creek Headwaters (Crosby Lake, Little Crosby Lake, and Pike Lake) 
 
BACKGROUND 
 
Location: This sub-watershed is located within the former wards of North Crosby 

(amalgamated Rideau Lakes Township) and North Burgess, now Tay 
Valley Township.  The sub-watershed consists of three connected lakes: 
Crosby, Little Crosby, and Pike, all drained by Grants Creek into the Tay 
River.   

 
Drainage Area: 6661 ha. 
 
Sub-surface  
Geology: This sub-watershed represents a transition area between the Frontenac 

Axis of the Canadian Shield and the Smith’s Falls Limestone Plain.  The 
subsurface geology surrounding the Crosby and Pike Lakes is underlain by 
relatively unfertile Precambrian rock of the Frontenac Axis consisting of 
paragneiss, quartzofeldspatic gneiss, quartz arenite, calcite and dolomite 
marbles.  These Precambrian rocks are highly folded and faulted with a 
major northeast/southwest tectonic trend all tilting to the southeast.  East 
of the outflow of Pike Lake, at Grant’s Creek, the sub-surface geology 
shifts to Paleozoic bedrock consisting of flat-lying, comparatively 
uniform, and unmetamorphosed limestone, dolomites, shales, and 
sandstones (RVCA, 2000).  Kerr (1998) describes the shoreline of Pike 
Lake as being relatively steep, rocky, with little littoral area.  Such a 
shoreline is typical of shield lakes. 

 
Land Use: This sub-watershed remains in a relatively natural state.  The majority of 

land is retained as shield forest (64.3%), lake (10.6%), wetland (8.6%), 
and mesic-mixed hardwood forest (0.1%).  Successional land (2.8%) and 
agricultural land (9.9% pasture and 3.7% cropland) contribute to 
remaining land uses.  The Pike Lake shoreline is described by Kerr (1998) 
as well developed with shoreline development spread over the lake with 
most permanent residences located on the northwest shoreline.  The 
southeast and southwest shorelines are the least developed areas of Pike 
Lake. 

 
Fish  
Community: Twenty-one species of fish have been documented in Pike Lake including: 

walleye, smallmouth bass, largemouth bass, northern pike, yellow perch, 
rock bass, pumpkinseed, bluegill, cisco (lake herring), burbot (ling), white 
sucker, northern sucker, and numerous species of baitfish.  Lake trout 
were originally present in Pike Lake but their disappearance has been 
attributed to factors such as lakeshore development, over harvest, water 
quality degradation, and habitat shifts.   
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The Crosby lakes support warm water fisheries consisting of walleye, 
smallmouth bass, largemouth bass, northern pike, and numerous species of 
panfish and coarse fish. 

 
Issues: Several issues have been identified by past planning exercises (OMNR 

1988) that directly relate to fish habitat in this sub-watershed.  Such 
problems include water level manipulations, shoreline development and 
habitat alteration, water quality degradation, and overabundant aquatic 
vegetation due to cultural eutrophication.   

 
Available  
Information:  Extensive information pertaining to each lake within this sub-watershed 

ranges from limited (Little Crosby) to extensive (Pike Lake).  The OMNR 
has abundant historical information related to fish stocking, coarse fish 
removal, creel surveys, and fisheries assessment studies.  This information 
is summarized in “The Pike Lake Fishery” (Kerr, 1998). 

 
Data Gaps: Many data gaps surround fish habitat in this sub-watershed.  Although 

habitat use of the sport fish community for Pike Lake is relatively well 
known, little is known for the Crosby Lakes.  Walleye spawning shoal 
surveys should be conducted to identify spawning sites and to ascertain 
areas in need of enhancement and protection on both Crosby Lakes and 
Pike Lake.  
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Maps:  Figure 2.10.1- Map illustrating rehabilitation and critical fish habitat sites of Pike Lake. 
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Figure 2.10.2-  Critical fish habitat and rehabilitation projects of Crosby Lake. 
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Fish Habitat Summary: 
Lake / Watercourse 

And Designation 
Fish Community 

Objective 
Issue  Existing Fish Habitat Conditions  Fish Habitat Enhancement 

Opportunities 
Pike Lake (G1)  
Cool Water 

Cool water fishery 
with top predators 
such as walleye, 
northern pike, 
smallmouth bass, 
and largemouth 
bass 
All populations are 
natural and self-
sustaining  

Water 
Quality 

Trophic Status- between 
mesotrophic and oligotrophic, 
general decline in chlorophyll a 
readings and increase in Secchi disk 
measurements indicate improving 
water quality (RVCA, 2000) 
Average phosphorus levels (1996-
1999) of 0.024 mg/L indicates 
eutrophic nutrient conditions above 
the PWQO of 0.01mg/L, 2001 
levels showed similar eutrophic 
conditions 
DO levels appear fairly good, 
although oxygen depletion in deep 
water is a problem in summer 
months 

Practices that decrease nutrient and 
sediment loading should be 
advocated to improve the water 
quality of Pike Lake 
Such practices include shoreline/ 
riparian buffers, monitor cottage 
septic systems, etc. 
 
Shoreline rehabilitation projects 
have not been conducted to date 
Shoreline rehabilitation could be 
conducted at many sites (Figure 
2.10.1) through volunteer 
organizations such as MAPLE and 
the Pike Lake Property Owners 
Association  

   
Water 
Levels 

 
Water quality and habitat for 
walleye and centrarchid spawning 
may be damaged due to water level 
manipulation 

 
The OMNR, the Pike Lake Property 
Owners Association, and 
downstream residences should 
continue to work in cooperation to 
ensure water levels are maintained 
to protect critical spawning habitat 
and maintain appropriate 
downstream flow for Grant’s Creek 
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Lake / Watercourse 
And Designation 

Fish Community 
Objective 

Issue  Existing Fish Habitat Conditions  Fish Habitat Enhancement 
Opportunities 

Pike Lake (G1)  
Cool Water 

Cool water fishery 
with top predators 
such as walleye, 
northern pike, 
smallmouth bass, 
and largemouth 
bass 
All populations are 
natural and self-
sustaining  

Critical 
Fish 
Habitat 

Walleye-  spawn on shoals around 
islands and the southeastern 
shoreline, and near the lake outflow 
in the northeast portion of the lake 
(Kerr 1998, von Rosen 2001) 
 
Bass- nests have been observed 
along the northeastern shoreline and 
around many of the small islands 
 
Northern Pike- both largemouth 
bass and pike are believed to spawn 
in the inlet creek at the extreme west 
end of the lake and in addition to 
several creeks and bays along the 
eastern shoreline of the lake (Figure 
2.10.1) 

Opportunity exists to enhance the 
walleye spawning shoal at the 
inflow to Grant’s Creek, improve 
water quality 
 
Bass nesting and rearing habitat 
should be strictly protected from in 
or near water development, and 
early summer angling  
Northern Pike spawning and nursery 
areas require protection from near 
shore development and water level 
manipulations 

 
Crosby Lake (G1) 
Warm Water 

 
Warm water fish 
community with 
top predators such 
as walleye, 
smallmouth bass, 
largemouth bass, 
and northern pike 
All populations are 
natural and self-
sustaining 

 
Water 
Quality 

 
Trophic State- between mesotrophic 
and oligotrophic, generally 
declining chlorophyll a and Secchi 
disk readings demonstrate 
improving water quality  
DO levels are generally good, but 
regeneration of phosphorus from 
lake sediments depletes DO in 
summer months 
OMNR 1993 water quality found to 
be unsuitable for drinking but  

 
Practices that decrease nutrient and 
sediment loading should be 
promoted to improve the water 
quality of Crosby Lake 
Such practices include shoreline/ 
riparian buffers, monitor cottage 
septic systems, and fence cattle 
from accessing the lake shoreline 
 
Shoreline rehabilitation projects 
could be conducted in several  
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Lake / Watercourse 
And Designation 

Fish Community 
Objective 

Issue  Existing Fish Habitat Conditions  Fish Habitat Enhancement 
Opportunities 

Crosby Lake (G1) 
Warm Water 

Warm water fish 
community with 
top predators such 
as walleye, 
smallmouth bass, 
largemouth bass, 
and northern pike 

Water 
Quality 

excellent for recreation, 8% of 
septic systems could be degrading 
water quality several cattle access 
points 

locations, and one cattle access 
point should be resolved 

  Critical 
Fish 
Habitat 

General- extensive beds of 
pondweed provide excellent refugia 
for cyprinids and provide feeding 
habitat for walleye, pike, and bass 
species  
Walleye- potentia l spawning shoals 
along the northern shoreline 
Smallmouth Bass- spawning habitat 
exists at the inlet to the southern 
arm of the lake 
Largemouth Bass- spawning, 
nursery, and feeding habitat exists 
in three main locations- at the 
inflow, the outflow to Little Crosby, 
and the tip of southern arm of the 
lake 
Northern Pike- spawning, rearing, 
and feeding habitat is similar for 
largemouth bass 

Walleye- potential for walleye 
spawning shoal extensions/ 
improvements 
 
Bass nesting and rearing habitat 
should be protected from in or near 
water development, and early 
summer angling  
 
Northern Pike spawning and nursery 
areas require protection from near 
shore development and water level 
manipulations from the operation of 
the Pike Lake dam 
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Priority Enhancement Projects: 
G1 – Crosby, Little Crosby, and Pike Lakes 
 
1. Shoreline Rehabilitation on Pike Lake 
 
Due to extensive cottage development and commercial operations, the Pike Lake shoreline is in need of rehabilitation.  Although the 
Pike Lake Property Association is a member of MAPLE, shoreline replanting has yet to be conducted.  Observations from shoreline 
development surveys have detailed numerous cases of shoreline alteration.  Water quality testing has shown high phosphorus levels 
and low Secchi disk measurements, indicators of low water quality and cultural eutrophication.  One method to minimize human 
impacts on lake water quality is to plant native shoreline vegetation such as red-osier dogwood (Cornus stolonifera), shrubby willow 
(Salex sp.), meadowsweet (Spiraea alba), and Virginia creeper (Parthenocissus vitacea).  Such vegetation is chosen due to the 
species’ ability to anchor sediment, uptake nutrients (e.g. nitrogen and phosphorus), and not impede the view of the lake for the 
property owner.  Figure 2.10.1 illustrates several areas (mainly on the western and northeastern shoreline) where shoreline vegetation 
planting could be concentrated.  Much of these areas that require shoreline vegetation are privately owned cottage lots.  Property 
owners should be made aware of the benefits of shoreline vegetation and its role in maintaining and protecting a healthy lake 
environment to improve water quality. 
 
2.  Pike Lake Walleye Spawning Bed Enhancement 
 
The main walleye spawning habitat for Pike Lake exists at the mouth of the outlet to Grant’s Creek at the northeast portion of the lake.  
Present spawning habitat consists of broken gravel to rubble size rock around and in close proximity to the small island in the middle 
of the mouth of Grant’s Creek.  This substrate extends in a southeasterly direction to the tip of the point.  Additional substrate should 
be added to this area particularly east of the small island to the point and northward within this small bay.  Rock for this enhancement 
should be well washed, rounded cobble ranging in diameter from 5 to 38cm.  Aquatic vegetation such as algae and sparse macrophytes 
could also be cleaned from the substrate.  Due to water quality degradation and eutrophication this spawning shoal should be 
monitored on a regular basis to ensure clean substrate for spawning walleye to improve spawning success.  
 
3. Crosby Lake Shoreline Rehabilitation 
 
Although the overall shoreline vegetation of Crosby Lake is relatively abundant, some isolated areas (refer to map) of shoreline 
rehabilitation should be conducted.  As with previous shoreline  replanting projects, riparian vegetation such as red-osier dogwood 
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(Cornus stolonifera), shrubby willow (Salex sp.), meadowsweet (Spiraea alba), and Virginia creeper (Parthenocissus vitacea) should 
be utilized.  In addition, areas of potential cattle access to the Crosby Lake shoreline should be fenced off.  One potential cattle access 
point was identified at the southeast portion of the lake.  These potential projects could maintain or improve Crosby Lake water 
quality.    
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G2 – Grants Creek (Pike Lake dam to Tay River) 
 
BACKGROUND 
 
Location: This sub-watershed encompasses the area drained by Grant’s Creek, from 

the Pike Lake dam to the Tay River in Tay Valley Township. 
 
Drainage Area: 2549 ha. 
 
Sub-surface  
Geology: The majority of this sub-watershed lies within the Smiths Falls Limestone 

Plain.  This region of the Tay River watershed is underlain by Paleozoic 
bedrock consisting of relatively uniform, flat- lying, and unmetamorphosed 
limestone, dolomites, shales, and sandstones. 

 
Land Use: A significant portion (55.7%) of the land base within this sub-watershed is 

utilized for agricultural purposes.  This sub-basin exhibits a larger 
percentage (30.1%) of pastureland than any portion of the Tay watershed.  
The other agricultural land uses such as crops (18.9%) and wood (6.0%).  
Remaining natural land uses include Shield Forest (14.0%), Mesic-mixed 
hardwood forest (7.6%), Successional land (4.3%), wetland (17.4%), and 
lake (1.1%).  Of significant interest includes Grant’s Creek wetland which 
largely contributes to the wetland land use component.   

 
Fish  
Community: The fish community of Grant’s Creek can be classified as a warm water 

fishery.  Species captured in OMNR electro-shocking surveys (2000) 
include smallmouth bass, largemouth bass, and northern pike, yellow 
perch, rock bass, pumpkinseed, brown bullhead, yellow bullhead, white 
sucker, common shiner, banded killifish, central mudminnow, spottail 
shiner, logperch, johnny darter, Iowa darter, and ling (burbot). 
Anecdotal evidence from local residences indicates that the walleye 
population in Pike Lake and Grant’s Creek has decreased considerably 
since the installation of dams at the outlet to Pike Lake and at Alan’s Mill 
Road (OMNR 1976). 

 
Issues: Several resource-related issues continue to occur within the Grant’s Creek 

sub-watershed.  These include: land use and associated water quality 
degradation, fish habitat fragmentation due to dam construction, and water 
level manipulation. 

Available  
Information:  Until recently, little information was compiled for Grant’s Creek.  To date 

the following information has been collected: 
• Stream Sampling Survey (OMNR Protocol 2000) 
• Existing Conditions and Trends in the Tay River Watershed (RVCA 

2000) 
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• Stream Survey and Aquatic Habitat Inventory (OMNR 1976) 
 
Data Gaps: Specific critical habitat for all fish species is unknown for Grant’s Creek.   
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Maps:  Figure 2.11.1- Fish habitat and rehabilitation sites on Grant’s Creek. 
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Fish Habitat Summary: G2- Grants Creek (Pike Lake dam to Tay River) 
 
Lake / Watercourse 

And Designation 
Fish Community 

Objective 
Issue  Existing Fish Habitat Conditions  Fish Habitat Enhancement 

Opportunities 
(G2) Grants Creek Warm water 

fishery with top 
predators such as 
largemouth bass, 
smallmouth bass, 
and northern pike.  
All populations are 
natural and self-
sustaining 

Water 
Quality 

Persistently high counts of bacteria 
(FC and EC) sampled at Upper 
Scotch Line in early 1990s (RVCA, 
2000) 
TP levels above the PWQO of 
0.01mg/L at Upper Scotch Line and 
Grant’s Creek at Glen Tay 
Mean Total Kjeldahl Nitrogen 
levels have been observed above the 
objective at Grant’s Creek at Glen 
Tay and Grant’s Creek at Upper 
Scotch Line 
Benthic Invertebrate sampling at 
Pike Lake dam indicates poor to 
good water quality 

Riparian buffers are fragmented to 
non-existent in this sub-watershed. 
Awareness of practices that reduce 
nutrient and sediment inputs such as 
the creation or replanting of natural 
stream bank vegetation is strongly 
suggested where pasture land meets 
Grant’s Creek and near the golf 
course 
 
Extremely large areas of pasture 
land provides livestock with access 
to Grant’s Creek 
Cattle should be restricted from 
accessing Grant’s Creek in to 
improve degraded water quality 
 
Clean-up and movement of auto-
wrecking operation away from 
Grant’s Creek at Upper Scotch Line 
should be conducted to reduce 
further water quality degradations  
 

  Critical 
Fish 
Habitat 

Northern pike and largemouth bass- 
Grant’s Creek wetland provides 
abundant spawning, nursery, and 
feeding habitat for all fish species,  

Grant’s Creek wetland should be 
thoroughly studied by DU to 
suggest a wetland rehabilitation plan 
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Fish Habitat Summary: G2- Grants Creek (Pike Lake dam to Tay River) continued. 
 
Lake / Watercourse 

And Designation 
Fish Community 

Objective 
Issue  Existing Fish Habitat Conditions  Fish Habitat Enhancement 

Opportunities 
(G2) Grants Creek Warm water 

fishery with top 
predators such as 
largemouth bass, 
smallmouth bass, 
and northern pike,  
All populations are 
natural and self-
sustaining 

Critical 
Fish 
Habitat 

particularly pike and bass, anecdotal 
evidence from OMNR, RVCA, and 
DU staff and public local to the area 
suggests that the productivity of fish 
and waterfowl within the wetland is 
declining, possibly due to low water 
levels, poor water quality, and 
exotic species invasion (frogsbit, 
purple loosestrife) 

Enhancement should focus on 
improving water quality, which will 
directly benefit fish habitat of 
Grant’s Creek 
 
OMNR, lake associations in G1, and 
property owners along Grant’s 
Creek should work cooperatively to 
maintain appropriate water levels 
for Grant’s Creek, and Grant’s 
Creek wetland 
Further land use should be planned 
with regard for fish habitat 

 
 
Priority Enhancement Projects: 
G2 – Grant’s Creek (Pike Lake dam to Tay River) 
 
1. Grant’s Creek Stream Bank Rehabilitation and Livestock Restriction 
 
The bulk of pastureland within the G2 sub-watershed occurs upstream of the Upper Scotch Line crossing downstream to Glen Tay 
Road.  In this area nearly all riparian vegetation is removed and cattle have free access to Grant’s Creek.  In addition, an auto-
wrecking operation and a golf course are present in this area.  These features may be directly associated with low water quality 
(bacteria and contaminants), nutrient input, and sedimentation and erosion that are frequently documented.  A large-scale project to 
fence out cattle and provide alternative watering sources, plant shoreline vegetation (create stream bank buffers), and clean-up within 
and around the auto-wrecking yard should be under taken by these local property owners, MNR Stewardship, and various partners.  
This project would greatly improve the water quality of Grant's Creek, Grant's Creek wetland, and the Tay River. 
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2.  Grant’s Creek Wetland Rehabilitation 
 
Residences of the area report a decrease in fish and waterfowl production.  This is evidenced by changes in the wetland such as: cattail 
encroachment, loss of wildrice beds, invasion of purple loosestrife and frogsbit, and low water levels.  These factors contribute greatly 
to the destruc tion of fish habitat and directly affect the fish community.  Responsible agencies such as Ducks Unlimited, OMNR, and 
the RVCA should consider developing a rehabilitation plan specifically for Grant’s Creek wetland.  Education and stewardship 
opportunities with Perth area high schools should be explored.
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J1 – Otty Lake and Jebbs Creek 
 
BACKGROUND 
 
Location: This sub-watershed encompasses the waters drained by Otty Lake and 

Jebbs Creek and into the Tay River near the Tay Marsh. The sub-
watershed is divided by the amalgamated Tay Valley Township and 
Drummond North/Elmsley Township.   

 
Drainage Area: 5141 ha. 
 
Sub-surface  
Geology: A transition area between the Frontenac Axis of the Canadian Shield and 

the Smith’s Falls Limestone Plain occurs within this sub-watershed.  The 
subsurface geology surrounding Otty Lake is underlain by relatively 
unfertile Precambrian rock of the Frontenac Axis consisting of paragneiss, 
quartzofeldspatic gneiss, quartz arenite, calcite and dolomite marbles.  
These Precambrian rocks are highly folded and faulted with a major 
northeast/southwest tectonic trend all tilting to the southeast.  Downstream 
of the outflow of Otty Lake and Jebbs Creek the sub-surface geology 
shifts to Paleozoic bedrock consisting of flat-lying, comparatively 
uniform, and unmetamorphosed limestone, dolomites, shales, and 
sandstones (RVCA, 2000).  

 
Land Use: Although cottage and residential development near and around Otty Lake 

is substantial, natural land uses dominate this area.  Mesic mixed 
hardwood forest (21.2%), shield forest (12.0%), wetland (25.2%), lake 
(13.6%), and successional land (1.3%) represent over 73% of the land 
base.  The remaining 26.7% is utilized for agricultural practices. 

 
Fish  
Community: Otty Lake supports a cool water fish community composed of smallmouth 

bass, largemouth bass, northern pike, yellow perch, black crappie, rock 
bass, pumpkinseed, alewife, burbot (ling), white sucker, redhorse sucker, 
yellow bullhead, and various baitfish.   
Jebbs Creek is classified as a warm water fish community represented by 
largemouth bass, smallmouth bass, northern pike, rock bass, pumpkinseed, 
brown bullhead, banded killifish, central mud minnow, and burbot (ling).  
Electro-shocking studies show high catches of YOY northern pike, 
smallmouth bass, and largemouth bass, indicating that Jebbs Creek 
provides important nursery habitat for resident fish and also likely for fish 
from Otty Lake and the Tay River. 
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Issues: Problems relating to: intense cottage development and associated shoreline 
alteration, water levels and dams constructed by cottagers and beavers on 
Jebbs Creek, and cattle access to Jebbs Creek occur within this sub-
watershed. 

 
Available  
Information:  The following surveys have been conducted on Otty Lake and Jebbs 

Creek: 
• Otty Lake Trap netting (OMNR 1977, 1984, 1988) 
• Otty Lake Creel Surveys (OMNR 1977) 
• OMNR Stream Sampling following OMNR protocol (OMNR 2000) 

 
Data Gaps: Habitat for important sport fish species is fragmented and anecdotal.  

Partners should be asked to conduct annual intensive bass nesting survey 
to specifically document fish habitats and observe changes to such habitats 
to protect the highly important recreational bass fishery. 
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Maps:  Figure 2.12.1- Fish habitat and rehabilitation sites for Otty Lake and Jebbs Creek. 
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Fish Habitat Summary: J1- Otty Lake and Jebbs Creek 
Lake / Watercourse 

And Designation 
Fish Community 

Objective 
Issue  Existing Fish Habitat Conditions  Fish Habitat Enhancement 

Opportunities 
Otty Lake (J1) 
Cool water  

Cool water fish 
community with 
top predators such 
as smallmouth 
bass, largemouth 
bass, and northern 
pike 
All populations are 
natural and self-
sustaining 

Water 
Quality 

Trophic Status- mesotrophic 
Average phosphorus levels (1996-
1998) was 0.014 mg/L (MOE 
objectives) slightly above the 
PWQO of 0.01mg/L 
Trends in Secchi disk and 
chlorophyll a measurements 
demonstrate stable to improving 
water quality 
DO and temperature profiles show 
DO levels to be fairly good 
Faulty septic systems may be 
negatively affecting water quality  
 

Practices that decrease nutrient and 
sediment loading should be 
implemented (ie. replanting 
shoreline buffers, monitor cottage 
septic systems, etc.) to maintain or 
improve water quality 
 
Although most cottage lots 
demonstrate a relatively well 
preserved riparian buffer, shoreline 
rehabilitation could be concentrated 
on private cottage or permanent 
residential lots in the following 
locations: 
-permanent residences on the 
eastern shoreline off Elmgrove 
Road 
-the southeastern shoreline 
-the northern portion of the lake 
Many residences in this area were 
constructed with minimal set-back 
from the shoreline and exhibit 
hardened shorelines (ie. cement 
break walls) and boat houses 
These areas should be closely 
monitored to ensure sediments and 
nutrients from septic beds do not 
degrade water quality 
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Fish Habitat Summary: J1- Otty Lake and Jebbs Creek 
Lake / Watercourse 

And Designation 
Fish Community 

Objective 
Issue  Existing Fish Habitat Conditions  Fish Habitat Enhancement 

Opportunities 
Otty Lake (J1) 
Cool water  

Cool water fish 
community with 
top predators such 
as smallmouth 
bass, largemouth 
bass, and northern 
pike 
All populations are 
natural and self-
sustaining 

Critical 
Fish 
Habitat 

Smallmouth Bass- spawning habitat 
is ideal in many protected, gravel-
sandy bays of the lake, around 
numerous islands, and cottage 
property shoreline frontages 
Particularly important areas include: 
the outflow to Jebbs Creek, Little 
Otty and Mud Lake near the inflow, 
bays in the extreme southern portion 
of the lake, and around islands such 
as Clegg Is, Cloverleaf Is., and 
Blueberry Is. 
 
Largemouth Bass- spawning and 
nursery habitat is isolated to weedy 
locations near the inflow in Mud 
Lake and the outflow to Jebbs 
Creek, and isolated backbays around 
the lake shore 
 
Northern Pike- limited spawning 
and nursery habitat overlaps with 
largemouth bass spawning habitat 
described above 

Smallmouth bass spawning areas 
have been rehabilitated with 
positive results (OMNR CFWIP file 
1983) 
 
Only when necessary rehabilitation 
of degraded (ie. heavily silted) 
spawning areas should continue 
since bass do not require specific 
substrates for spawning, a range of 
substrate compositions are utilized 
 
Smallmouth and largemouth bass 
spawning (nesting) and rearing 
areas should be strictly protected 
from development in or near water.  
Preseason angling for smallmouth 
bass should also be discouraged and 
reported by lakeshore residences 
 
Ensure the protection of limited 
northern pike spawning locations 
through the maintenance of 
appropriate spring water levels and 
protect wetland areas (such as inlets 
near Mud Lake and the outflow near 
Jebbs Creek) from further shoreline 
development 
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Fish Habitat Summary: J1- Otty Lake and Jebbs Creek 
Lake / Watercourse 

And Designation 
Fish Community 

Objective 
Issue  Existing Fish Habitat Conditions  Fish Habitat Enhancement 

Opportunities 
Jebbs Creek (J1) 
Warm water 

Warm water 
fishery with top 
predators; 
largemouth bass, 
northern pike, and 
smallmouth bass 
All populations are 
natural and self-
sustaining 

Water 
Quality 

RVCA bacterial (Escherichia.coli, 
Fecal coliform, Fecal streptococcus) 
sampling on Jebbs Creek at Rideau 
Ferry Rd. indicate few exceedances 
of the PWQO, no persistently high 
counts in CURB program (1991-
1994) 
TP tested below the objective 
(1998-1999) 
TKN at County Rd. 1 crossing was 
below but near the objective (1998-
1999) 
Metals testing (RVCA 1999) 
indicate low concentrations 

Examination of aerial photographs 
indicate areas of agricultural pasture 
land adjacent to Jebbs Creek north 
(downstream) of the County Rd. 1 
bridge 
OMNR Stream Sampling (2000) 
indicates a small cattle farming 
operation in this location 
 
Cattle should be restricted from 
entering the stream and shoreline 
vegetation should be replanted to 
maintain or improve existing water 
quality of Jebbs Creek 

    
Critical 
Fish 
Habitat 

 
Abundant aquatic, wetland, and 
overhanging riparian vegetation 
found throughout the majority of 
Jebbs Creek (particularly at the 
mouth at  Otty Lake and at the 
confluence at the Tay Marsh) 
provides critical spawning and 
nursery habitat for fish species such 
as northern pike and largemouth 
bass 

 
OMNR Stream Sampling Surveys 
(2000) indicate numerous beaver 
dams, possibly blockage/barriers to 
migrating fish, suggest continuous 
removal to preserve corridors, 
protect flushing rates of Jebbs Creek 
and Otty Lake, and preserve water 
levels on Otty Lake 
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Priority Enhancement Projects: 
J1 – Otty Lake and Jebbs Creek 
 
1. Shoreline Rehabilitation Projects 
 
Otty Lake exhibits some of the highest cottage and residential development of all lakes within the Tay River watershed.  Although one 
piece of shoreline may not cause significant damage to fish habitat, the cumulative impact of excessive development will cause major 
negative impacts to fish and their habitat. Figure J1.1 illustrates several areas where further shoreline vegetation planting could be 
concentrated.  These areas are prime locations where native shoreline plants such as red-osier dogwood (Cornus stolonifera), shrubby 
willow (Salex sp.), meadowsweet (Spiraea alba), and Virginia creeper (Parthenocissus vitacea) could be reestablished.   This 
vegetation is chosen due to the species’ ability to anchor sediment, uptake nutrients (e.g. nitrogen and phosphorus), and not impede the 
view of the lake for the property owner. Much of these areas that require shoreline vegetation are privately owned cottage lots or 
permanent homes.  Property owners should be made aware of the benefits of shoreline vegetation and its role in maintaining and 
protecting a healthy lake environment.  Public awareness of septic installation standards should also be heightened. 
 
2. Cattle Access Restriction- Jebbs Creek 
 
The bulk of pastureland within the J1 sub-watershed occurs between the County Road 1 crossing and downstream to the Tay River.  In 
this area a small livestock operation has removed riparian vegetation and cattle have free access to the eastern bank of Jebbs Creek.  
Cattle access is believed to be directly associated low water quality (bacteria and contaminants), nutrient input, and sedimentation and 
erosion of small creeks.  A small-scale project to fence out cattle and provide alternative watering sources, and plant shoreline 
vegetation should be under taken by the farm community and OMNR Stewardship, and various partners to improve the water quality 
of Jebbs Creek, the Tay Marsh, and the Tay River. 
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3.0 Priorities and Recommendations  
 

3.1 Summary of Enhancement Projects 
 
The Tay River watershed provides a diversity of aquatic habitat that is utilized by 
44 documented fish species.  In most areas of the watershed fish habitat is not 
limiting fish productivity.  However, some locations within the watershed exhibit 
fish habitat that is degraded or demonstrates potential for enhancement, which 
would result in increased fish production and improved fishing opportunities.  
Identified within this report are threats to fish habitat such as: 

a) Lack of buffer strips and shoreline destruction;  
b) Nutrient loading- agriculture, urban, and cottage sources; 
c) Blockages of streams by dams, perched culverts, roads, etc.; 
d) Loss of littoral habitat critical for fish spawning and nursery;  
e) Loss or alterations to wetland habitat. 
f) Fluctuating water levels; 
g) Water quality 
h) Water quantity 
i) Exotic species- Zebra mussels, Eurasian milfoil, purple loosestrife, etc. 
 

Table 3.1.1 lists several potential projects that would help address the issues listed 
above.  These projects fall under five broad categories: 

1) lake trout and walleye spawning bed creation and improvement; 
2) assessment, repair and maintenance of water control structures; 
3) restoration of riparian and shoreline vegetation (buffer strips); 
4) fencing of stream banks and lake shorelines to prevent livestock 

access; and 
5) wetland protection and enhancement. 

Such enhancement and rehabilitation projects are suggested since they:  
i. mitigate impacts commonly observed throughout the watershed; 

ii. contribute to resolving multiple issues (as identified above); and 
iii. are easily implemented and provide direct, noticeable results to the 

groups conducting the work.   
iv. will promote the productivity of native and naturalized self sustaining 

fish populations. 
Suggested fish habitat enhancement projects are summarized in Table 3.1.1 below. 
Table 3.1.1- Summary of fish habitat enhancement projects by sub-watershed. 

Sub-watershed Type of Enhancement Priority  
T1 (Long and 
Elbow) 

Elbow Lake- walleye spawning bed enhancement 
Long Lake - shoreline rehabilitation and livestock restriction 
Long Lake - walleye spawning shoal enhancements 
Elbow Lake- shoreline rehabilitation 

1 
2 
3 
4 

T2 (Leggat and 
Eagle) 

Eagle Lake - lake trout spawning shoal rehabilitation 
Eagle Lake - shoreline rehabilitation 
Leggat Lake- shoreline rehabilitation/maintenance 

1 
2 
3 

T3 (Bobs Lake- 
Green Bay) 

Green Bay- lake trout spawning shoal enhancement 
Green Bay- lake trout spawning shoal creation 
Green Bay- shoreline rehabilitation 

1 
2 
3 
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Table 3.1.1- Summary of fish habitat enhancement projects by sub-watershed, continued. 
Sub-watershed Type of Enhancement Priority  

T3 (Bobs Lake- 
Remaining Basins) 

Bobs Lake/Crow Lake Channel- walleye and lake trout spawning 
shoal enhancement 
Bobs Lake- Portage Cut walleye spawning enhancement 
Fish Creek- walleye spawning bed rehabilitation 
Thompson’s Creek- walleye and pike spawning area rehabilitation 
Bobs Lake- livestock restriction from shoreline 
Bobs Lake- shoreline rehabilitation 

1 
 
2 
3 
4 
5 
6 

T3 (Crow Lake) Bobs/Crow Lake Channel- lake trout and walleye spawning shoal 
enhancement 
Crow Lake- Gull shoal lake trout spawning shoal enhancement 
Crow Lake- Scott’s Creek Falls walleye spawning bed rehabilitation 
Crow Lake- shoreline rehabilitation  

1 
 
2 
3 
4 

T4 (Davern, Farren, 
Little Silver, Tay R.) 

Tay River- livestock restriction and stream bank rehabilitation 
Tay River beaver dam removal during walleye migrations 
Davern and Farren Lakes- shoreline rehabilitation  
Davern Lake bass feeding structures  

1 
2 
3 
4 

T5 (Christie) Christie Lake- walleye spawning bed enhancement at Jordan’s 
Bridge 
Christie Lake - walleye spawning shoal creation between Alan’s and 
Greer’s Islands 
Christie Lake - shoreline rehabilitation  

1 
 
2 
 
3 

T6 (Tay R.) Tay River- livestock restriction  
Tay River- School House bridge walleye spawning bed enhancement 
Tay River- walleye spawning bed creation between Jordan’s bridge 
and the School House bridge 
Tay River- stream bank rehabilitation 
Tay River- ‘clean-up’ initiatives 

1 
2 
 
3 
4 
5 

T7 (Tay R.) Tay River- improvements to Perth dams  
Tay River- livestock restriction 
Tay River- stream bank rehabilitation 
Tay River- drainage improvements in Perth 

1 
2 
3 
4 

T8 (Tay Marsh, Tay 
R.) 

Tay Marsh- wetland diversification 
Tay River- stream bank rehabilitation and livestock restriction 

1 
2 

T9 (Tay R.) Tay River- livestock restriction  
Tay River- stream bank rehabilitation 
Tay River- Port Elmsley walleye spawning bed rehabilitation 

1 
2 
3 

G1 (Crosby, Pike) Pike Lake- shoreline rehabilitation 
Pike Lake- walleye spawning shoal enhancement 
Crosby Lake- shoreline rehabilitation and livestock restriction 

1 
2 
3 

G2 (Grant’s Cr.) Grant’s Creek- stream bank rehabilitation and livestock restriction 
Grant’s Creek- wetland rehabilitation and education initiative 

1 
2 

J1 (Otty, Jebbs Cr.) Otty Lake- shoreline rehabilitation 
Jebbs Creek- stream bank rehabilitation and livestock restriction 

1 
2 

 
It is important to note that all fish habitat enhancement projects focus on 
rehabilitation for or to establish native, natural, existing, and self-
sustaining fish populations.  Aquatic habitat should not be manipulated to 
accommodate an introduced fish species.   If implemented, the above 
projects could greatly improve existing fish habitat conditions, and in turn, 
increase the productivity of selected fish populations within the Tay River 
watershed.  
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3.2 Prioritization of Sub-watersheds  

   
To maximize the use of limited financial resources, prioritization of each sub-
watershed is an important planning exercise.  Prioritization of sub-watersheds 
within the Tay River basin was based on a methodology developed for the 
Ausable Bayfield Conservation Authority (ABCA) Fish Habitat Management 
Plan (ABCA 2000).  To establish priority, each sub-watershed within the Tay 
River basin was evaluated using the following crit eria:  
1) fish habitat status and capability; 
2) sensitivity of the resource; 
3) current land use stress (outlined in Table 3.2.1); and 
4) number and scale of enhancement opportunities. 
 
Table 3.2.1- Comparison of sub-watershed land use in the Tay River watershed, 
statistics derived from RVCA (2000). 

Sub-
watershed 

Drainage 
Area (ha) 

% Agriculture 
Crop       Pasture     Wood  

% Forest 
Shield  Mixed 

% 
Wetland 

% 
Lake 

T1 14961 1.2 4.8 0 84.0 0 4.4 5.6 
T2 3676 0.1 0.3 0 73.4 0 1.4 24.9 
T3 17423 1.0 3.6 0 70.3 0 3.4 21.2 
T4 3628 0.8 3.0 0 69.6 0 9.4 11.9 
T5 3581 0.8 2.1 0.2 66.9 4.5 5.1 19.5 
T6 5384 13.4 17.7 5.8 39.1 11.0 11.3 1.7 
T7 572 29.5 25.2 17.3 0 9.2 12.9 6.0 
T8 6999 25.4 21.2 12.0 0 9.7 28.7 2.5 
T9 1236 28.9 30.4 11.3 0 11.7 11.9 5.2 
G1 6661 3.7 9.9 0 64.3 0.1 8.6 10.6 
G2 2549 18.9 30.8 6.0 14.0 7.6 17.4 1.1 
J1 5141 8.9 16.1 1.7 12.0 21.2 25.2 13.6 
R1 6326 14.5 12.4 8.5 43.4 17.5 3.4 0 
B1 3822 22.5 14.9 13.0 0 11.9 37.6 0 

 
Additional criteria such as: cost effectiveness, community interest, educational 
purposes, landowner interest, fishing pressure, position in the watershed (ie. 
headwater vs. mainstem), natural heritage features (provincially significant 
wetlands and ANSIs), etc. could also be used to further prioritize sub-watersheds 
in the future.  Using these criteria, this scoring system was utilized to weight and 
prioritize sub-watersheds (Table 3.2.3).  Although these categories are somewhat 
subjective, they act as guidelines to direct attention to key areas of the watershed 
that require fish habitat enhancement.  In situations where limited financial 
support is available these guidelines may be followed to direct project money to 
the highest priority sub-watersheds.  The priorities established in the report may 
also be used by stewardship councils and other groups to focus resource 
improvement and educational efforts.  It is stressed that ranking sub-watersheds 
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under priorities are not intended to discourage the undertaking of any of the 
habitat improvement projects identified in this report.  
 
Table 3.2.2- Criteria for evaluation of sub-watershed priority. 

Criteria Categories Score* 
Habitat Status/ 
Capability 

Cold, cool, or warm 
water 

1, 2, 3 

Sensitivity of the 
Resource 

Strict, adaptive 1, 2 

Current Land Use 
Stress (relative) 

Urban/Agricultural/
Cottage, Natural  

1, 2 

Enhancement 
Opportunities 

Number- many, few 
Scale- large, small 

1, 2 
1, 2 

*Lower score indicates higher priority. 
 

Table 3.2.3- Priority ranking by sub-watershed 
Criteria Sub-

watershed Habitat Sensitivity Land Use En. Opps. 
Total Score 
and Priority 

T1 (Long, 
Elbow) 

2 2 2 2, 2 10- Priority 3 

T2 (Leggat, 
Eagle) 

1 1 2 2, 2 8- Priority 2 

T3 (Bobs, 
Crow) 

1 1 2 1, 1 6- Priority 1 

T4 (Davern, 
Farren, Tay R.) 

2 1 2 1, 2 8- Priority 2 

T5 (Christie) 3 2 1 1, 1 8- Priority 2 
T6 (Tay R.) 3 1 1 1, 1 7- Priority 1 
T7 (Tay R.) 3 2 1 1,1 8- Priority 2 
T8 (Tay R., 
Tay Marsh) 

3 1 1 2, 1 8- Priority 2 

T9 (Tay R.) 3 2 1 2, 2 10- Priority 3 
G1 (Crosby, 
Pike) 

3 2 1 1, 1 8- Priority 2 

G2 (Grants 
Cr.) 

3 2 1 1, 1 8- Priority 2 

J1 (Otty, Jebbs 
Cr.) 

2 2 1 1, 2 8- Priority 2 

Figure 3.2.1 illustrates sub-watersheds of the Tay watershed and their priority. 
 

Using this scoring system, sub-watersheds can be broken-down into three 
classes of priorities.  Based on the above criteria, the T3 and T6 sub-watersheds 
ranked as Priority 1 (high).  The T3 sub-watershed was ranked as high priority 
due to cold water, sensitive lake trout habitat, reservoir for system, number and 
scale of enhancement opportunities, and community interest (Bobs/Crow Lake 
Association past habitat work).  The T6 sub-watershed exhibits several critical 
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spawning beds for resident Tay River walleye and migratory Christie Lake 
walleye.  The sensitivity of this resource, land use stress, community interest, and 
education and partnership building placed this area under Priority 1 (high).  
Although the sub-watersheds ranked under Priority 2 (medium) provide 
substantial fish habitat they tend to exhibit relatively fewer enhancement 
opportunities or have less sensitive resources.  Generally, those sub-watersheds 
ranked as Priority 3 (low) display relatively untouched resources, are less 
sensitive, and have few enhancement opportunities. 

 
 3.3 Priority Sub-watersheds by Restoration Target 
 

Throughout this report common issues and solutions are documented to enhance 
fish habitat.  To direct funding for particularly common concerns and problems it 
is then necessary to separate issues impacting on fish habitat.  Five ‘keystone’ 
issues have been determined to have the greatest impact on fish habitat within the 
Tay River basin.  If the following problems are addressed, issues such as water 
quality, will be dealt with in the process.  The five keystone issues facing fish 
habitat in the Tay River watershed are:  
f) lake trout and walleye spawning bed creation and improvements, and nursery 

area preservation; 
g) assessment, repair and maintenance of water control structures; 
h) restoration of riparian and shoreline vegetation (buffer strips); 
i) fencing of stream banks and lake shorelines to prevent livestock access; and 
j) wetland protection and enhancement. 
 
Restricting Livestock Access 
 
Livestock, particularly cattle, have many points of access to water within the Tay 
River watershed.  As stated throughout this report, most of the agricultural 
activity occurs in the Smith Falls Limestone Plain east of Christie Lake and as 
such the majority of cattle access sites are located in this area.  The main-stem of 
the Tay River and its tributaries have been documented as the most critical areas 
for this problem.  Land stewardship activities for restricting cattle from water 
should focus on the following sub-watersheds, listed in priority: 
1. Grant’s Creek (G2 sub-watershed); 
2. Tay River from Tay Marsh dam to Port Elmsley (T9 sub-watershed); 
3. Tay River from Bobs Lake to Christie Lake (T4 sub-watershed); 
4. Tay River from Christie Lake to Glen Tay (T6 sub-watershed); 
5. Tay River from Glen Tay to Perth (T7 sub-watershed); 
6. Bobs Lake (T3 sub-watershed); and 
7. Long Lake (T1 sub-watershed). 

 
Lack of Buffer Strips/ Riparian Vegetation 
 
The loss of riparian vegetation commonly occurs in concert with cattle access 
sites and cottage or residential development, especially in the eastern portion of 
the watershed.  This area exhibits relatively intensive cottage and rural 
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development, and associated riparian degradation.  If riparian vegetation is to be 
restored by replanting efforts, sub-watersheds should be considered in the 
following priority: 
1. Grant’s Creek (G2 sub-watershed); 
2. Tay River from Tay Marsh dam to Port Elmsley (T4 sub-watershed); 
3. Tay River from Christie Lake to Glen Tay (T6 sub-watershed); 
4. Tay River from Glen Tay to Perth (T7 sub-watershed); 
5. Tay River from Bobs Lake to Christie Lake (T4 sub-watershed); 
6. Otty Lake (J1 sub-watershed); and 
7. Pike Lake (G1 sub-watershed). 

 
Water Control Structures 
 
A total of 16 water control structures (dams, weirs, etc.) are identified in this 
report (refer to Appendix 4).  These control structures significantly impact fish 
habitat within the Tay River watershed.   Most dams in the watershed are operated 
to control water levels for specific human uses, such as recreation, navigation, 
irrigation and for water storage in milling operations.  Much of these control 
structures were not built with regard for fish migration or fish habitat, and through 
time have fragmented or destroyed significant fisheries and fish habitat.  Many of 
the dams on the Tay River served past purposes (ie. milling operations), but serve 
no present function and only disrupt the natural function of the Tay River.  The 
following sub-watersheds exhibit fish habitat most heavily impacted by water 
control structures.  Water control structures in the following sub-watersheds 
should be studied to determine their present day function, environmental effects 
and options for mitigating their impact on fish migration. 
1. Tay River from Glen Tay to Perth (T7 sub-watershed); 
2. Tay River from Christie Lake to Glen Tay (T6 sub-watershed); 
3. Grant’s Creek (G2 sub-watershed); and 
4. Pike Lake (G1 sub-watershed). 

 
Enhancement of Spawning Habitat 
 
In the Tay River watershed, the loss of fish spawning habitat is closely related to 
water level manipulation.  Fluctuating water levels in many portions of the 
watershed have negatively impacted fish reproductive success.  Recent 
coordination of partners concerned with protection of fish habitat and water level 
manipulation has directed attention to concerns over fish habitat during critical 
life history events.  This cooperation should continue between agencies, but fish 
habitat improvements should also be undertaken to remedy this issue.  The 
following sub-watersheds are identified as the most heavily impacted with respect 
to loss of fish spawning habitat: 
1. Tay River from Christie Lake to Glen Tay (walleye)(T6 sub-watershed); 
2. Tay River from Bobs Lake to Christie Lake (walleye)(T4 sub-watershed); 
3. Bobs and Crow Lakes (lake trout)(T3 sub-watershed); 
4. Christie Lake (walleye)(T5 sub-watershed); and 
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5. Pike Lake (walleye)(G1 sub-watershed). 
 

Loss or Alteration to Wetlands 
 
 Wetlands provide critical spawning, nursery and rearing habitat for fish, preserve 
water quality and are hubs of biodiversity, and as such they should be targeted for 
protection and enhancement.  In the Tay River basin, many large and provincially 
significant wetlands have been lost or altered due to human land use practices.  
The following sub-watersheds require priority rehabilitation and protection: 
1. Grant’s Creek Wetland (G2 sub-watershed); 
2. Tay Marsh (T8 sub-watershed); 
3. Michael’s Creek Wetland (T3 sub-watershed); 
4. Christie Lake Wetland (T4 sub-watershed); 

 
3.4 Funding Options  

 
 Community Fisheries and Wildlife Involvement Program (CFWIP) 
 

The CFWIP is one of the most successful partnership programs of the OMNR.  
Thousands of habitat (or habitat related) projects have been completed through 
active hands-on participation of eager volunteers to benefit Ontario’s fish and 
wildlife populations (CFWIP 1998).  The OMNR provides the expertise and seed 
money for the enhancement project and interested groups pitch in volunteers to 
complete the task.  Examples of traditional CFWIP projects relating to fish habitat 
that receive funding include: creating or enhancing fish spawning habitat, and 
stabilizing riverbanks or shorelines.  OMNR reviews all applications to determine 
if they meet the criteria for the program and then prioritize them to direct funding.  
Since most enhancement work is conducted on Crown property, all projects must 
be reviewed by OMNR to determine if a work permit is required. This exceptional 
program provides mutual benefit for all parties involved.  The OMNR satisfies its 
mandates to protect and improve fisheries resources, the project educates 
volunteers of fish and fish habitat, and a sense of resource stewardship is fostered.  

 
 

 Rideau Valley Clean Water Program 
 

Recently, the RVCA announced a program beginning in January 2002 called the 
Rideau Valley Clean Water Program.  This program will offer grant funding to 
farmers to reduce run-off of nutrients and chemicals from their property to 
streams, lakes, and wells in the area bordering the Rideau River and its tributaries 
(Kemptville Creek, Tay River, and others).  Grant money will be provided to 
cover 50-75% of project costs as an incentive to help individual landowners.  
Types of projects eligible for funding include: nutrient management plans, 
fencing livestock away from stream banks, planting and maintaining riparian 
buffer strips, erosion control, well protection, septic system repairs, fuel storage 
and handling improvements, and chemical storage facilities. 
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Wetland Habitat Fund 
 
The Wetland Habitat fund (WHF) provides private landowners with financial 
assistance for projects that improve the ecological integrity of wetland habitats.  
The WHF is supported directly by Wildlife Habitat Canada, the Province of 
Ontario and internationally by the North American Waterfowl Management Plan 
partners.  Wildlife Habitat Canada is a national, not-for-profit organization based 
in Ottawa.  Funds for conservation projects are generated through the Wildlife 
Habitat Conservation Stamp Program, the same conservation stamps migratory 
waterfowl hunters are required to purchase when obtaining a Migratory Bird 
Hunting Permit. The WHF favours projects with conservation plans that: 
• contribute to the improvement or restoration of local wildlife habitat; 
• address local wetland wildlife habitat issues; 
• target specific wetland habitat issues but reflect the broader landscape 

ecology; 
• lead to benefits that can be enjoyed either directly or indirectly by the general 

public; 
• encourage partnerships and foster co-operation among landowners, interest 

groups and conservation agencies; 
• provide evidence of permission from the landowner(s) for any proposed work 

on private land.  
Habitat projects that conform to the WHF criteria may be eligible for funds up to 
a maximum of 50% of project costs or $5 000 (which ever is less). 

 
Living by Water Project 
 
The Living by Water Project is a national incentive focussing attention upon 
protecting, conserving, enhancing, restoring, and support those interested in 
improving the health of Canada’s shorelines.  This project works with community 
conservation and stewardship groups, cottage associations, agencies, and 
government ministries to deliver its programs.  Although this program does not 
provide financial support it encourages voluntary commitment of waterfront 
residences through programs such as the: shoreline action checklist, workshop- in-
a-box, shoreline ambassador, homesite assessment, children’s ribbon of life, and 
shoreline celebration and event planning manual.  

 
Many additional sources of financial or other assistance are available from other 
government and non-government agencies for projects that protect and improve fish 
and/or wildlife habitat.  Interested individuals or groups wishing more information should 
contract OMNR Stewardship or District offices or the Land Owner Resource Centre in 
Manotick. 
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3.5 Land Use Planning 
 

Present and future development has and will continue to tremendously impact on 
fish habitat within the Tay system.  Therefore, it is critical for all municipalities 
within the Tay River watershed to receive this document.  This document 
recommends municipalities within the watershed conduct the following: 
 
• Identify and protect sensitive natural heritage features and areas such as 

wetlands, ANSI’s and fish habitat in official planning documents and 
appropriate zoning by- laws. 

• Protect natural shorelines and riparian areas throughout the watershed in all 
planning processes using conservation easements, setbacks, buffers and 
zoning to minimize the impacts of human development on sensitive fish 
habitats. 

• Protect all wetlands in the watershed through appropriate measures in 
municipal planning documents, private land stewardship incentives, land 
trusts and public acquisition.  

 
Due to their obligations to development planning, municipalities have a major 
role in the protection of fish habitat in the Tay watershed.  All partners should 
support municipal efforts by participating in discussions and advocating the 
protection of fish and their habitats.  
 
3.6 Stewardship and Education 

 
Many of the projects described in this report could be completed by farmers, 
private landowners, cottage and lake associations, and fish and game clubs. If 
projects are implemented by various groups and members of the public a sense of 
resource conservation and stewardship will be gained, at the same time educating 
involved parties of requirements essential to quality fish habitat.  

 
Recommendations: 

 
The following stewardship and educational initiatives are needed in order to 
protect and enhance fish habitat within the Tay watershed: 
• This report should be distributed and presented to all groups and organizations 

within the Tay River watershed. 
• Educational packages should be prepared for each lake/cottage association 

and farmers to provide property owners with information and things they can 
do to improve water quality, shoreline vegetation, control invasive species, etc 
to protect and enhance fish habitat. 

• Promote incentive stewardship programs to encourage farmers to apply best 
management practices such as cattle fencing, erosion control, manure 
management, alternate watering systems, Environmental Farm Plans, 
conservation tillage, and pesticide/fertilizer management which aid in the 
protection of fish habitat.  Special attention should be given to farmers to help 
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with the task of environmental protection because of the high cost of meeting 
today’s environmental standards by family farm operations. 

• Encourage and support the establishment of lake associations on lakes that are 
not already organized.  Once all lake associations are established, all should 
join the Alliance of Rideau Lakes Association to enhance the strength of the 
group to maintain water quality, fish habitat, natural shorelines and other 
environmental aspects. 

• Promotion of angling, especially for young people, provides local residents 
with opportunities to value local fisheries resources.  Cottage and lake 
associations or local fish and game clubs could organize fun, recreational 
fishing events during Family Fishing Weekend or Take a Kid Fishing Week in 
early July. 

• Establish and support a Tay River Discovery Centre to provide information, 
educate and promote the protection of fish and fish habitat within the 
watershed. 

• Encourage special events such as the Tay River EcoFest to promote awareness 
and stewardship of the natural resources of the Tay watershed. 

• Promote the “Friends of the Tay Watershed” group in implementing 
recommendations of fish habitat enhancement projects, educational activities, 
and communication between stakeholders. 

 
3.7 Monitoring and Future Studies 

 
This report identifies current information available for the Tay River watershed 
and also cites areas were data gaps exist in reference to fish habitat.  The 
following studies are recommended to improve our knowledge of fish habitat 
within the Tay River watershed: 
 

Recommendations: 
 

• Evaluate or re-evaluate all identified wetlands. 
• Conduct septic system surveys on shoreline properties within the Tay 

watershed to ensure they are functioning properly and not leaching excessive 
nutrients to the water. 

• Conduct revised lake shoreline capacity modeling system for all lakes within 
the Tay watershed. 

• Water Quality Monitoring : 
a) lake associations should continue to monitor nitrogen and phosphorus 

concentrations to demonstrate trends through time. 
b) RVCA should continue intensive water quality monitoring and benthic 

invertebrate sampling on an annual basis, consider the monitoring of point 
sources known to degrade water quality detailed in this report. 

• Lake Associations in partnership with government agencies should undertake 
comprehensive Lake Management Plans to protect fish habitat and the aquatic 
environment.  These plans could include long term monitoring for water 
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quality, fish habitat surveys, CFWIP projects, septic system and shoreline 
surveys, etc. and published in lake association newsletters. 

• OMNR and its partners should continue to monitor the health of fish 
populations within lakes and streams of the Tay watershed. 

• Small tributaries and feeder creeks not identified in this report should be 
assessed with respect to fish habitat to determine if these habitats are degraded 
due to cattle access, improper culvert installation, water control structures, etc. 

• Near-shore habitat mapping and shoreline videotaping should be done on lake 
where this has not previously been conducted. 

• Fish Habitat Studies- Information gaps pertaining to fish habitat could be 
filled by Cottage Associations undertaking annual spawning habitat 
inventories during peak spawning events for various species within their lakes 
(ie. especially for walleye, lake trout, and bass).  With minimal instruction, 
supervision, and equipment such studies could be conducted, and the data 
utilized by agencies and the associations to improve knowledge of critical 
habitat and detect changes in habitat use or degradation over time.  This would 
also develop and promote a sense of resource stewardship and education, and 
aid in protecting sensitive fish habitats. 

• All dams and weirs should be studied to determine their impact on fish and 
wildlife habitat.  Opportunity exists to improve fish passage around future 
water control structures. 

• Water levels-  
a) Explore the possibility of devising a long-term Water Management Plan 

for the Tay River watershed; 
b) OMNR, DFO, and RVCA should continue to integrate management plans 

and communicate with Parks Canada- Rideau Canal to help minimize the 
disturbance of critical fish habitats due to water level manipulations. 

• Monitoring should take place after any of the enhancement opportunities 
described in this document are implemented.  Follow-up monitoring studies 
should be designed to be measurable and repeatable to determine if the project 
was effective, if improvements are required, and if alternatives should be 
considered for future projects. 

• An additional follow-up assessment should be conducted three to five years 
after the implementation of this report to determine what has been 
accomplished and what still needs to be done.  

 
3.8 Conclusion 

 
From cold water lake trout lakes to warm water shallow ponds, provincially 
significant wetlands and riverine environments, the Tay River watershed boasts 
some of the most diverse fish habitat in eastern Ontario.  With an ever-growing 
human population within driving distance of the watershed, the biodiversity of the 
Tay must be conserved at the present and into the future through community-
based resource management.   This approach will foster a sense of resource 
stewardship, allowing the community to realize how important the Tay River 
watershed is for their quality of life.  As described throughout this report, there 
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are solutions to the complex problems and issues within the Tay River watershed, 
which incorporate the best interests of all the watershed inhabitants.  This report, 
however, merely identifies the problems and only provides suggestions for 
improvement.  If fish habitat is to be enhanced within the watershed it is up to 
everyone to work together and do their part in the conservation and protection of 
the natural resources of the Tay.  When this occurs, the goals of the watershed 
plan will be met, and our mission statement will be realized.  Above all, the vision 
of a watershed that is “healthy-environmentally, socially, and economically- and 
the character, quality of life and heritage features of the area are maintained or 
improved” will become tangible. 
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Appendices 
 

Appendix 1: Fish Habitat Requirements 
 
 

Preamble: 
 

An understanding of fish habitat specifics enables people to plan human shoreland 
developments in a manner that is not injurious to fish populations. 
Anyone embarking upon a fish habitat enhancement project should have a full 
understanding of the relevant fish habitats they are trying to protect and enhance. 
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Appendix 2- UTM Coordinates for Selected Enhancement Projects 
 
T1- Long Lake- Cattle access sites, UTM E-036080 N-494915 and UTM E-036050 N-
494820  
T1- Long Lake- walleye spawning enhancement site, UTM E-036130 N- 494920 
T1- Elbow Lake- walleye spawning enhancement site, UTM E-036295 N-494370 
T3- Bobs Lake- lake trout spawning sites, UTM E-0373577 N-4946137, UTM E-
0373223 N-4945628, UTM E-0373423 N-4945056, UTM E- 0373256 N- 4943204  
T3- Bobs Lake- lake trout spawning sites UTM E-0374153 N-4946709 and UTM E-
0373150 N-4943810  
T3- Bobs Lake Fish Creek- walleye spawning site, UTM E-0374153 N-4946709 and 
UTM E-0373150 N-4943810  
T3- Bobs Lake Bobs/Crow channel- walleye spawning site, UTM E-037180 N-494840 
T3- Bobs Lake Portage Cut- walleye spawning site, UTM E-037270 N-494780 
T3- Bobs Lake Thompson’s Creek- walleye/pike, UTM E-037845 N-495200 
T3- Bobs Lake- Cattle access site, UTM E-037580 N-495350 UTM E-037950 N-495730 
T3- Crow Lake- Green Is. lake trout spawning site, UMT E-037250 N-495245 
T3- Crow Lake- Snake Is. lake trout spawning site, UTM E-037195 N-495180 
T3- Crow Lake- lake trout spawning sites, Bobs/Crow Channel UTM E-037180 N-
494840) and Gull shoal UTM E-037220 N-495290 
T3- Crow Lake- Scott’s Creek walleye spawning site, UTM E-037140 N-495070 
T4- Tay River- cattle access site, UTM E-0379902 N-4957373, UTM E-0382181 N-
4959875, UTM E-0382064 N-4959457 
T4- Tay River shoreline enhancements, UTM E-0380754 N-4958120, UTM E-0381237 
N-4958891, UTM E-0381798 N-4959390 
T5- Christie Lake- Jordan’s bridge walleye spawning enhancement, UTM E-0388519 N-
4963536 
T5- Christie Lake Alan/Greers Is walleye spawning enhancement site, UTM E-0387833 
N-4963536 
T6- Tay River- cattle access site, UTM E-0389556 N-4963760 
T6- Tay River- shoreline rehabilitation sites, UTM E- 0389556 N- 4963760, UTM E- 
0390973 N- 4964192, UTM E- 0391501 N- 4964281 
T7- Tay River- cattle access site, UTM E- 0398007 N-4971272 
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Appendix 3 

 
Glossary of Selected Acronyms and Terms  
 
Acronyms 

 
ANSI- Area of Natural and Scientific Interest  
DFO- Fisheries and Oceans Canada  
HADD- Harmful Alteration, Disruption, or Destruction (commonly utilized by DFO in 
reference to fish habitat) 
NGO- Non Government Organization 
OMNR- Ontario Ministry of Natural Resources 
PCRC- Parks Canada Rideau Canal 
RVCA- Rideau Valley Conservation Authority 
       
Terms 
 
Benthic invertebrates- aquatic organisms associated with the substrate of the waterbody 
 
Biological Oxygen Demand (BOD)-  a measure of the oxygen needed in a specific 

volume of water to decompose organic materials; the greater the 
amount of organic matter in the water, the greater the BOD 

 
Cold water-  summer water temperatures usually less than 22oC; capable of supporting 

fish species that cannot withstand temperatures exceeding 20oC for 
prolonged periods; if other habitat characteristics (ie. substrate conditions) 
are favourable these waters should support cold water fish (ie. lake trout, 
splake, brook trout) 
 

Dissolved oxygen- the concentration of oxygen gas dissolved in water   
             
Fish community-  the assemblage of interacting fish species occupying a given area, 

type of fish community may also be used to define cold, cool, or 
warm water fish habitat 

 
Habitat - generally defined as the place where a plant or animal lives 
 
Hypereutrophication-  the rapid eutrophication (weed growth) within the aquatic 

environment, commonly caused through human additions of 
nutrients 

Interstitial space-  the spacing or pores between adjacent rocks or substrates 
 
Nitrogen (N)- an element that stimulates the growth of aquatic vegetation 
 
Nursery habitat- areas within a waterbody that offer protection and enable YOY fish 

to develop 
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Phosphorus (P)-  an element that stimulates the growth of aquatic vegetation 
 
Plankton- the floating or weakly swimming organisms at the mercy of waves or 

current, zooplankton are the animals of this group, phytoplankton are 
algae 

 
Riparian- the area bordering a lake or stream  
 
Spawning habitat- specific areas within a waterbody appropriate for fish reproduction 
  
Substrate- refers to the type of material on the bottom of a waterbody 
 
Turbidity (TDS)- Total Dissolved Solids, a measure of light penetration through water 
 
Warm water- summer water temperatures that usually exceed 22oC; capable of 

supporting fish species tolerant of temperatures exceeding 20oC for 
prolonged periods 

 
Watershed-  entire region drained by a waterway that drains into a lake or reservoir; 

total area above a given point on a stream that contributes water to the 
flow at that point; the topographic dividing line from which surface 
streams flow in two different directions 

 
Wetlands-  lands that are seasonally or permanently flooded by shallow water as well 

as lands where the water table is close to the surface; in either case the 
presence of abundant water has caused the formation of hydric soils and 
has favoured the dominance of either hydrophytic or water tolerant plants  


