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Introduction

Rationale
Streams, and their associated floodplains and upland areas, are a vital watershed resource of 
great economic, cultural, and environmental value.   Streams and floodplains perform a number 
of ecological functions, such as controlling water flow, storing water, removing harmful 
pollutants from water, and providing habitat for plants and animals, including fish.  These 
habitats tend to support a large number of species, and have a high rate of biological 
productivity, making them key components of the living landscape. 

Streams are not static features, but rather they evolve/change slowly over time and in response to
the surrounding ecosystem (the watershed) (Vannote et. al.  1980).   The original formation of 
streams on the landscape was a gradual geologic process.  Humans have greatly accelerated the 
landscape through which these streams now flow.   Changes within the watershed can impact on
the physical, chemical, and biological processes occurring within streams, especially when 
change occurs at a rate faster than streams can respond. 

Streams normally function within a 
fluctuating, natural range of water 
flow, sediment movement (e. g. 
deposition, erosion, and transport),
temperature and other variables, in 
what is termed a dynamic 
equilibrium.  When these variables 
are pushed rapidly outside of the 
normal range, dynamic equilibrium 
can be altered, and the stream may 
respond in unfavourable ways (i. e.  erosion or flooding). Over the years, human activities have 
been contributing to changes in dynamic equilibrium, through activities such as providing water 
supply, irrigation, transportation, hydropower, waste disposal, mining, flood control, recreation, 
and fisheries resource management. Increase in human population(s), and an associated 
increase in commercial, industrial, and residential development, has placed a heavy demand on 
stream resources. Careful management is required to ensure that these demands do not cause 
irrevocable damage to the dynamic equilibrium of the stream resources. 

The Lynde Creek Aquatic Resource Management Plan (ARMP) will address management needs 
to provide an approach/direction for land use planning within the Lynde Creek watershed while 
maintaining and enhancing the aquatic system. This document should also be read in 
conjunction with the Lynde Watershed Management Plan which includes the findings of the 
ARMP, and further examines the health of the Lynde Creek watershed as a whole. A third 
initiative will involve the development of a comprehensive fisheries management plan. 

Dynamic Equilibrium

Although streams display consistent 
patterns in their structure, processes, 
and functions, these patterns change 
naturally and constantly, even in the 
absence of human disturbance (FISRWG 
1998). 
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Goals and Objectives
Goals
1. Maintain or enhance healthy, self-sustaining aquatic ecosystems in the watershed. 
2. Establish a Management Plan at a watershed level in accordance with municipal, regional, 

provincial, federal, and international directives, policies, or initiatives. 
3. Develop recommendations for future policies for the protection of fish habitat and as a guide 

for land use planning. 
4. Follow an established framework for aquatic resource management within the CLOCA 

jurisdiction to provide a consistent, quality product. 
5. Identify opportunities for resource restoration or enhancement within the watershed. 
6. Identify and support opportunities for public and private stewardship within the Lynde Creek

watershed. 

Objectives
Historical Conditions
1. Determine the historical land uses and fish communities of the watershed. 
2. Identify trends and reasons for trends in aquatic communities within the watershed. 

Existing Conditions
1. Assess the present condition of aquatic communities within the watershed. 
2. Identify current pressures on aquatic ecosystems and the watershed response. 

Resource Management
1. Determine current land uses within the watershed. 
2. Delineate management zones for all reaches within the watershed. 
3. Provide management options and recommendations for all management zones. 
4. Develop strategies for the management of native and non-native species. 
5. Investigate the comments and concerns of the public and special interest groups. 
6. Encourage integrated resource use. 
7. Develop a strategy for restoration and enhancement of aquatic, riparian, and wetland habitats 

within the watershed. 
8. Develop a watershed monitoring and assessment program to facilitate adaptive management 

of the watershed. 
9. Develop an education and communication strategy for watershed stewardship. 
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Location and Features
The Lynde Creek watershed encompasses an area of 130 km2 extending from its headwaters in 
the Chalk Lake area of the Oak Ridges Moraine to its outlet at Lynde Creek Marsh and Lake
Ontario (Figure 1).   Lynde Creek and its tributaries total more than 70 km, and the change in 
elevation from its headwaters to Lake Ontario is 220 m (CLOCA 1979). 

There are four major physiographic regions within the watershed.  Each region is oriented
perpendicular to the watercourses in an east-west direction (Figure 3). From north to south, the 
physiographic regions the: Oak Ridges Moraine, Till Plain, Lake Iroquois Beach and Lake 
Iroquois Plain. 

The main urbanized area within the 
watershed is the developed portion of the 
Town of Whitby.  Hamlets within the 
watershed include Brooklin, Kinsale, Myrtle 
and Ashburn. The main land uses in the 
watershed are industrial, residential, 
commercial, agricultural, recreational, and 
green space. 

The Lynde Creek watershed falls within the boundaries of the towns of Whitby, Ajax, and 
Pickering and the townships of Scugog and Uxbridge. 

The watershed contains four conservation areas that are owned by CLOCA: Crow’s Pass, Heber 
Down, Audley Roads Woods Valley Lands and Lynde Shores. 

Watershed Characteristics
The movement of material, energy and organisms within a stream, and between a stream and its 
surrounding environment, is dependant upon the movement of water. Consequently the 
watershed concept is a key factor for understanding and managing aquatic systems. 

Information regarding watershed characteristics can be used to interpret and understand aquatic 
information, and to identify patterns and potential causes of changes in health and productivity. 
A number of characteristics were examined for the Lynde Creek watersheds that have both direct 
and indirect influence upon the health of the aquatic system. 

A watershed is defined as an area of 
land that drains water, sediment, and 
dissolved materials to a common 
outlet at some point along a stream 
channel (FISRWG 1998). 
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Hydrology
The most basic component of the aquatic resource is water. Thus, a thorough understanding of 
the water cycle, or hydrology of the watershed, is essential (Figure 2). Variables such as stream 
flow rate and water temperature are functions of watershed hydrology, which is tied to habitat 
quality and fish community productivity.   Understanding the hydrology of the watershed not 
only provides insight into aquatic resource potential, it allows managers to understand the 
relationship between what is observed on the ground and the background processes of the 
ecosystem.   
Hydrology is an earth science that studies the occurrence, distribution and movement of water. 
Climatology and hydrogeology are closely related sciences, all building around the principle of 
the hydrologic cycle. To understand the hydrology of the Lynde Creek watershed, 

Figure 2.   The Hydrologic Cycle
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an appreciation for the major components of the hydrologic cycle is needed. The major 
components are precipitation, evapotranspiration, infiltration to groundwater (recharge), surface 
runoff, and groundwater discharge (Figure 2). 

When rain falls on the earth’s surface, it is generally either intercepted by plants, absorbed by the 
ground, or routed along the ground surface. Plants use the water for their life processes and 
return the water to the atmosphere through evaporation and/or transpiration. 

If precipitation is absorbed into the soil, it may either move vertically until it reaches a 
groundwater aquifer, or it may move laterally through shallow sandy seams to surface discharge 
points (interflow). When groundwater discharges to the ground surface, base flow in streams is 
produced. If a ground surface does not absorb the precipitation, surface runoff occurs, 
beginning as sheet flow overland and ending as concentrated flow in creeks. 

The components of the hydrologic cycle also vary seasonally. For instance, in cold weather the 
ground may be impermeable due to frost, and dormant vegetation makes evapotranspiration 
negligible. In this case, all rain (or snow) will eventually be transformed into surface runoff.   
Conversely, in hot, dry weather, soils and vegetation may intercept all rainfall, leaving none for 
runoff. 

Soils can either be permeable (sands and gravels), thus encouraging a great amount of 
infiltration, or impermeable (clays) resulting in more surface runoff.  Urban land uses have a 
significant amount of hard surfaces such as roadways, parking lots, and buildings, and much less 
green space.   As a result, urban areas have less evapotranspiration and infiltration potential, and 
high rates of surface runoff.  Even agriculture, due to surface soil disturbance, will create the 
potential for a higher percentage of surface runoff than woodlots or natural spaces. 

Subwatersheds

The Lynde Creek watershed is comprised of five subwatersheds as illustrated on Figure 3. 
Characteristics of each of the subwatersheds are described below. 

Main Subwatershed
Lynde Creek in the Main subwatershed is a fifth order, deep, wide, urban creek system.  The 
land in this subwatershed is mostly developed, containing some of the urban portions of Whitby 
and Brooklin.  Riparian areas are relatively influenced by trails, both maintained and un-
maintained which occur throughout the vegetated valley lands and many forested areas. 

Historically, development in this subwatershed has occurred within and adjacent to floodplain 
areas, and storm water management facilities were not incorporated into these older 
developments.  Consequently, these areas have contributed to increased erosion and sediment 
deposition, warmer water temperatures and pollution within the creek.  The creek has been 
channelized and moved in some areas of the subwatershed to accommodate development. 
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Three physiographic regions are found within the Main subwatershed.  Agricultural and 
recreational areas dominate the Lake Iroquois Beach and upper Lake Iroquois Plain, however 
residential areas are now becoming prominent as Whitby and Brooklin develop.  The lower 
reaches of the Lake Iroquois Plain are characterized by the developed areas of Whitby. 

Lynde Creek Marsh is a Provincially Significant coastal wetland located at the outlet of Lynde 
Creek.  It is owned and managed by CLOCA.  The marsh is a transition zone between Lake 
Ontario and the riverine environment of Lynde Creek.  Surrounding land uses include 
conservation lands, transportation corridors, agriculture, and residential and industrial areas. 
Recent developments adjacent to the marsh have included storm water management facilities. 
Nevertheless, as the receiving waters for the entire watershed, the marsh is subject to the 
cumulative effects of upstream activities. 

Kinsale Subwatershed
The Kinsale subwatershed drains to the west side of Lynde Creek Marsh south of Victoria Street. 
The headwaters of this subwatershed are located on the Till Plain, which is an area that is 
currently undergoing development.  This subwatershed is characterized by both agricultural uses 
and scattered residential development on both the Lake Iroquois Beach and Lake Iroquois Plain. 
Historically, development has focused on intensive agricultural practices, and as a result, many 
riparian and forested areas have been impacted. 

Heber Down Subwatershed
The Heber Down subwatershed drains the central portion of the Lynde Creek watershed, and 
meets with the Main subwatershed within D’Hillier Park north of Highway 2.  The upper portion 
of the subwatershed is on the Oak Ridges Moraine, and flows south through agricultural areas of 
the Till Plain.  The Lake Iroquois Beach and the lower portion of the Lake Iroquois Plain have
been partially developed for residential purposes, and will continue to be developed into the 
future. 

Historical development within the south end of Whitby typically did not include storm water 
management facilities.  However, most of the development in Whitby has occurred within the 
last 15 years, when storm water management practices have been incorporated.  Riparian areas 
are generally wide and well vegetated with many quality forested areas. 

Ashburn Subwatershed
The Ashburn subwatershed drains the uppermost part of the Lynde Creek watershed, and meets 
the Main subwatershed upstream from Brooklin.  The headwaters are located in agricultural 
areas of the Oak Ridges Moraine and within the Chalk Lake area.  Development within the 
watershed varies from light industrial, residential to recreational.  Riparian areas are primarily
composed of reclaimed farmland and other grass/shrub communities.  Some forested riparian 
areas remain, but they are generally not continuous along the creek. 
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Chalk Lake has a surface area of 33 ha and the maximum depth is reported to be 21 m (ODERM 
1964).  The land surrounding the lake is comprised of extensive forest, roads, and residential and 
recreational areas.  Chalk Lake is a kettle lake, with the north and west sides being characterized 
by permanent residences and cottages.  The land use on the south and east sides is mostly 
agriculture. A Township of Scugog By-Law prohibits the use of motorboats on the lake to help 
preserve water quality and alleviate increased erosion. 

Myrtle Station Subwatershed
The Myrtle Station subwatershed is located at the upper northeast corner of the Lynde Creek 
watershed.  This subwatershed meets with the Main subwatershed in an agricultural area of the 
Till Plain upstream from Brooklin.  The headwaters are located on the Oak Ridges Moraine. 
Most of the subwatershed has a healthy riparian area, dominated by forest.  Land uses within the 
subwatershed include agriculture and rural residential with little new development in recent 
years. 

Climate

Climate information is useful for aquatic resource assessment because the ambient 
environmental conditions, such as air temperature and water temperature impact the aquatic 
community.  Moreover, changes in global climate have the potential to greatly alter the 
environmental conditions within the Lynde Creek watershed into the future. 

Chapman and Putnam (1984) describe two climatic regions across the Lynde Creek watershed 
area: the Lake Ontario Shore and the South Slope.  The Lake Ontario Shore climatic region is 
influenced by Lake Ontario.  The lake temperature moderates the air temperature, and will 
provide 1-2 degrees of warming in the winter months, and cool breezes in the summer over this 
climatic region.  The Lake Ontario climatic region extends inland to the Lake Iroquois Beach. 
Climatic data for the watershed is available from the Oshawa Airport and the Oshawa Water 
Pollution Control Plants.  According to the climate data collected between 1960 and 1996, the 
mean annual temperature was 8 C.  The mean annual precipitation (rain and snow) for the same 
period was 880 mm per year. 

Climate change could have a major influence on the Lynde Creek watershed through the next 
century, and the effects of this change need to be considered.  According to Environment Canada 
(1998), the scientific community generally agrees that average global temperature could rise by 
1-3. 5 degrees over the next century. 

Hydrology is an earth science 
that studies the occurrence, 
distribution and movement of 
water. 
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Precipitation events are predicted to be less 
frequent, and more severe.  The potential for 
more frequent and extended summer droughts 
will increase.  The less frequent, more intense 
precipitation is likely to cause more flooding 
and stream erosion throughout watercourses. 
Current snow accumulation and melt patterns 
are likely to be replaced with multiple 
accumulations and melt events. 

Warmer temperatures are associated with a longer growing season, and therefore an increase in 
evapotranspiration rates.  The combination of temperature change and the change to soil 
moisture conditions may stress many plant species.  Additionally, the warmer temperatures may 
allow new pests and diseases to migrate into more northern areas. 

The additional uptake of water by vegetation and the less frequent, more intense precipitation all 
have negative impacts on the ability of water to infiltrate and be stored within the ground. 
Environment Canada predicts that southern Ontario will become 16% drier than current 
conditions.  The reduction in groundwater infiltration (and the increased demand for water for 
domestic use) will potentially result in a lowering of water tables, and the loss of groundwater 
discharge in many areas. 

In summary, climate change is predicted to have the following impacts on the watershed over the 
next century:

Stress on the forest community due to drier conditions, and an increase in pests and disease. 
New plant species and wildlife species may shift into the area from the south. 

Reduced stream base flow due to lower water table levels may lead to fewer permanently 
flowing tributaries and the warming of stream temperatures to rise.  This will increase stress on 
those aquatic species dependent on cold water. The increased air temperatures and periods of hot 
weather will also stress cold water systems. 

More intense runoff events will impact stream channel stability and lead to increased erosion of 
watercourses.  As stream channel adjust to accommodate increased storm flow, the width of the 
channel may increase.  If base flows are conveyed through the wider channel, the shallower, 
slower conditions will result in further stream warming. 

Interior wetlands will be stressed (i. e.  those not located along Lake Ontario) by the change in 
precipitation and the lowering of the water table. 

Environment Canada predicts that 

average global temperature could 

rise by 1 to 3. 5 degrees over the 

next century. 
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Physiography and Surficial Geology

Physiography is simply the description of the land surface and form as controlled by the 
underlying rock and unconsolidated soil material.  Physiography and surficial geology provide 
important information for understanding the various processes that control the environmental 
conditions of the watershed.   The four physiographic regions of the Lynde Creek watershed are 
discussed in Chapman and Putnam (1984) and are illustrated in Figure 4.  A summary of their 
characteristics is presented here. 

Oak Ridges Moraine
The headwaters of Lynde Creek are located on the Oak Ridges Moraine (Figure 3).  The Moraine 
is one of the most distinctive physiographic units in southern Ontario due to its hilly topography. 
It extends from the Niagara Escarpment to the Trent River, and is the ridge of land (275-375 m 
above mean sea level) that separates the watersheds that drain south into Lake Ontario from the 
watersheds that drain to the north.  The Oak Ridges Moraine is most commonly associated with 
sand and gravel deposits.  These pervious soils and the hummocky topography create ideal 
conditions for groundwater infiltration, evapotranspiration, and evapotranspiration. 

Average annual groundwater recharge throughout this unit is estimated at 280-300 mm per year, 
and approximately 40% of all precipitation that falls on the Oak Ridges Moraine infiltrates the 
moraine and is stored as groundwater (Chapman and Putnam 1984).  In some locations, the sand 
and gravel deposits extend to a depth of up to 100 m.  Beneath the sand and gravel lies a till 
material that impedes groundwater recharge into the bedrock, and supports groundwater 
discharge to tributaries of Lynde Creek near the southern shoulder of the Moraine. 

Till Plain
The largest physiographic unit in the Lynde Creek watershed is the Till Plain, which extends 
from the Oak Ridges Moraine south to the former Lake Iroquois shoreline.  The topography is 
notably flatter than that of the Oak Ridges Moraine, and has an average slope of almost 2%. 

The surficial soils are predominantly sandy till materials.  Groundwater recharge rates are also 
significant in this unit; average annual recharge rates are estimated to be 150-200 mm per year 
(20% of average annual precipitation) (Chapman and Putnam 1984). 

Lake Iroquois Beach & Lake Iroquois Plain
The limits of the Lake Iroquois Plain are defined in the south by Lake Ontario and in the north 
by the southern limit of the Lake Iroquois Beach.  This plain is flatter than the Till Plain 
extending to an approximate elevation of 160 m above mean sea level with an average slope of 
1%. This former lake shoreline, an approximate 3 km wide band of sand and gravel beach bar,
lies at the ground surface along the northern edge of the Iroquois Plain.  This feature is 
commonly referred to as the Lake Iroquois Beach.  The beach materials are generally 1-8 m in 
depth, and overlay a till material.  The combination of highly permeable surficial soils and flat 
topography make the Lake Iroquois Beach an effective infiltration area.  The underlying till 
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tends to be less permeable, and therefore the infiltrated water is conveyed laterally (interflow) 
through the soil to discharge points in the valleys.

An earth science Area of Natural and Scientific Interest (ANSI) exists in the Lake Iroquois Plain 
portion of Lynde Creek south of Rossland Road.  Lynde Creek flows directly over an 
outcropping of bedrock over a distance of approximately 30 m.  This rare surfacing of bedrock 
acts to control the gradient of the streambed. 

Land Use Patterns

Historically, agricultural lands dominated the watershed south of the Oak Ridges Moraine.  This 
trend has continued but has decreased in area due to growth of new and expanding urban areas. 
Most of this growth has occurred in the watershed north of Taunton Road (Figure 5). 

In recent decades, development within Whitby and Brooklin has expanded northward.  Urban 
uses are now designated for 11% of the watershed area (Figure 5).  The 30-year planning horizon 
of the Durham Region Official Plan indicates that Living and Employment Areas will expand 
into areas north of Rossland and Taunton Roads and Brooklin will expand to the east and west. 
Major Employment Areas are designated below Brooklin and this expansion is currently 
underway.  These development activities are currently occurring beside the main branch of
Lynde Creek (Figure 5). 

The designations of Waterfront and Oak Ridges Moraine are relatively new designations and 
generally allow the same protections under the Official Plan as Major Open Space.  These 
designations combined total 51% of the watershed and are considered to be “environmentally 
sensitive areas, valley systems, water resources and plant and animal habitats and shall be given 
paramount consideration in light of their ecological functions and scientific and educational 
values” (Durham Region Official Plan 1994). 

For the purpose of this report, existing land uses were divided into three categories: natural, 
agriculture, and urban (Figure 5).  Natural areas were defined as any vegetated area that was not 
being actively farmed or used for any other commercial purpose.  Agricultural areas were 
defined as pasture and crop lands, and also included uses such as orchards, golf courses, parks 
and any other managed green space.  Urban areas included residential, commercial, and 
industrial lands, and all associated infrastructure. 

Currently the watershed is dominated by agricultural land use (Figure 5). Urban land use is 
concentrated on the east side of the watershed, and extends approximately halfway up the 
watershed.  The remaining natural areas are distributed in roughly three bands across the 
watershed.  There are large natural areas at the south end of the watershed, which includes Lynde 
Shores Conservation Area.  In the middle of the watershed, there is a band of natural area along 
the Lake Iroquois Beach, including Heber Down Conservation Area.  At the north end of the 
watershed, natural areas are concentrated into distinct large blocks, some of which contain 
important aquatic features such as Chalk Lake. 
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As the watershed continues to become 
urbanized and populations increase, the demand 
for water will also increase.  While Lake 
Ontario water can satisfy some of the water 
demand, there is likely to be increased demand 
on surface and groundwater throughout the 
watershed.

Land use is probably the single-most important 
variable that affects stream health.  Studies have 
shown that forest cover in a watershed is 
strongly correlated with stream health, as is 
riparian cover over streams (Steedman 1988). 
Moreover, it has been demonstrated that stream 
health decreases with increasing urbanization 
(Steedman 1988).  These relationships are 
explored in the Aquatic Assessment section of 
this report. 

Cultural History

Lynde Creek has been a focal point in the lives of the local human population since the time 
when only First Nations inhabited the land.  Initial European settlers and their descendants also 
made use of the creek, and the legacy of their interaction with the watercourse is still apparent in 
the landscape today.  Understanding the historical interactions between the creek and its 
surrounding community assists in understanding the relationship between the land, water and 
human populations in the watershed. 

First Nations History
“At the outset of white-[First Nations] contact in the early seventeenth century, members of two 
large linguistic families occupied present day southern Ontario: the Algonkians and the 
Iroquoians. The Iroquoians, who included the Hurons and the Five Nations or Iroquois 

Confederacy lived south of the Algonkians. . .  Semi-sedentary peoples, the Iroquoians relied 
heavily on horticulture as well as on hunting and fishing for their survival” (Smith 1991). 

By the eighteenth century, the Algonkians (the Ojibwa) had expelled the Iroquoians from 
southern Ontario and took control of the territory.  Europeans called all the Ojibwa peoples 
Mississauga despite the fact that very few of them were actually from that band (Smith 1991). 
Smith (1991) also provides a brief description of the potential lifestyle of those who utilized 
Lynde Creek:

Genealogy of a Creek

In the northern watershed, Lynde was 
once known as Bickell’s Creek, named 
after a local mill owner. 

A report from 1866 refers to Lynde as 
Valley Creek. 

Lynde has also been called Lloyd’s Creek 
after David Lloyd who owned property 
near the mouth of the creek until about 
1808. 

Lynde (apparently properly pronounced 
lined) also has historic spellings as Lyons 
and Leaned. 

(Whitby Historical Society 1983; Winter 
1999). 



16Lynde Creek Aquatic Resource Management Plan

“During the winter the Mississauga traveled to their hunting grounds (which 
reached from the lake to the heads of the watersheds of the rivers draining in to 
the north shore of Lake Ontario).  In the early spring they gathered at their maple 
sugar bushes to collect the sap needed to make maple sugar.  During the summer 
they speared salmon at their river encampments by the river mouths.  In the late 
summer the women harvested the corn that they had planted on the river flats in 
the spring.  When fall arrived the small villages broke up into family hunting 
groups who again returned by foot or by canoe to their inland ranges. ” 

Although printed sources of First Nations history specific to the Lynde Creek area is limited, 
there is certainly some indication that First Nations peoples occupied this watershed.  An 
archaeological excavation conducted in the 1990s resulted in the discovery of an assortment of 
artifacts along the north shore of Lake Ontario around Lynde Creek Marsh.  The artifacts 
indicate that First Nations peoples made seasonal use of the area during the Archaic to Late 
Woodland periods of history (Archaeological Services Inc.  1997). These historical eras date 
back from 10,000 years ago.  It appears that the area was used as a seasonal camp because it 
provided excellent resources such as waterfowl, vegetation, and possibly large game 
(Archaeological Services Inc.  1997). Local historical records also contain some speculative 
accounts regarding the presence of First Nations peoples in the Brooklin area (Batty n. d. ). 

Settlement 
In 1795, the Township of Whitby was surveyed and mapped for the first time by the British, 
establishing the lots, concessions and side roads still used today.  Jabez Lynde, the earliest 
known settler to the Town of Whitby, arrived in the area in 1804 settling near the current 
intersection of Dundas Street (Highway 2) and the creek that now bears his name.  Lynde Creek 
at that time was powerful enough to power a nearby saw mill (Whitby Historical Society 1983). 

One of the first houses in Whitby Township was built in 1845 at the northwest corner of 
Rossland Road and Cochrane Street on a farm with two branches of Lynde Creek on the 
property.  The house was first called Broadfield and later changed to Twin Stream Farm. It was 
demolished in 1993 for subdivision construction (Winter 1999). 

Whitby 
Although settlement dates back to 1800, it was not until 1836 that Whitby’s founder Peter Perry 
established a downtown business centre.  The Town of Whitby experienced its first period of 
extensive growth in the 1850s when its population grew from 1,000 to 3,500 within five years. 
The Town of Whitby was incorporated in 1855, three years after it was chosen as the seat of 
government for the new County of Ontario.  After the 1850s, Whitby's population remained 
stable for about 80 years.  The McKinley Tariff Act in the United States ended the grain trade at 
the harbour in the 1890s and Whitby became known as a retired farmer’s town.  After the war, 
Whitby began attracting industry from Toronto and began to grow again, reaching a population 
of 15,000 in 1957. 
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Brooklin
Prior to the formal establishment of the village, the first land cleared in the area is believed to 
have been on the north side of Concession 6, owned by a Mr.  Huntington who arrived circa 
1820 (Batty n. d. ).  The community of Brooklin, originally named Winchester, was settled circa 
1840.   At this time a large flour mill was constructed by John and Robert Campbell (Farewell 
1973).  The village became known as Brooklin in 1847 and there is some speculation that the 
watercourse flowing through the area inspired the name (Brooklin Downtown Business 
Association 1997; Winter 1999).  By 1876, there were numerous mills and other businesses 
located in Brooklin.  The village’s main millrace ran along Pearl Street as it crossed Highway 12 
near the creek.  The current site of the Meadowcrest subdivision was the millpond area known as 
Vipond’s Flats (Winter 1999).  The following reflects the importance of the nearby creek on the
village’s development: 

“The stream known as Bickell’s Creek exerted much productive energy through a 
long period of years.  At least seven mills were turned by its force within a 
distance of three miles.  These included three grist mills, two sawmills, one 
oatmeal mill and a woolen mill. . .  Millpond after millpond dotted the stream. . . 
Today the bottoms of the old ponds have become pasture fields” (Batty n. d). 

In addition Batty also offers an indication of the effect of agricultural clearing on the flows of the 
watercourse that was so important to the village: “. . . unfortunately, as trees were cut down on 
this, and later on, surrounding property, the little stream dwindled to a trickle until it became 
only a drainage ditch for surplus surface water”. 

This change in the nature of Lynde Creek must have been very difficult for those settlers who 
selected property specifically because of its access to the water.  In addition, it is possible that 
such changes to Lynde Creek may have also hampered the growth and industrial development of 
the area. 

Today Brooklin is experiencing growth in the form of new residential development.  This growth 
was initiated largely due to the extension of municipal services from Whitby to Brooklin in the 
1980s. 

Myrtle and Myrtle Station
Two small hamlets in the northern portion of the watershed along Highway 12 are literally 
within walking distance of each other.  Myrtle was officially established in the 1840s, but settlers 
had been in the area since the 1830s.  The Hubbell family had arrived in the Myrtle area by the 
1830s and this family established the small cemetery northwest of the settlement.  By 1835, the 
Briggs brothers had arrived in the area and members of this family remained on the original 
farmland until 1987 (Winter 1999).  Prior to 1860, Myrtle was known as Wells Corners after 
Gardner Wells who settled in Myrtle circa 1836 with his two brothers.  Wells founded a 
Methodist Episcopal Church and served as a pastor from 1846 to 1878.  After being known as 
Wells Corners for some time the settlement was called Lenwood.  The origins of this name and 
the reason for the eventual choice of Myrtle are unknown (Winter 1999). 
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Myrtle Station owes its existence to the construction of the Ontario and Quebec Railway in 
1883-84.  This railway crossed Highway 12 one half mile north of the already established hamlet 
of Myrtle, thus creating a new community.  Myrtle Station had a grain elevator, along with its 
railway station, store, hotel and residences.  The hamlet reached its peak in the 1890s and entered 
a period of decline in the early twentieth century (Winter 1999). 

Ashburn
Originally known as Butler’s Corners, after the area’s first settler, the community of Ashburn 
first emerged circa 1831.  The name Ashburn was eventually chosen in 1850 as a result of the 
community’s link to the potash industry.  Asheries were built to produce potash from the trees 
that were cleared during the settlement of Whitby Township.  The first residents of Ashburn 
were primarily Scottish immigrants and some of these families are still in the community today. 
In addition, some key buildings from the community’s early days, such as the general store (circa 
1850) and the Wilson Hotel (circa 1869) still stand (Winter 1999). 

Agriculture
Wheat farming began to decline after 1850 and farmers turned to barley, which was the main 
crop in the Whitby area by the 1860s.  Barley production continued until 1890 when an 
American tariff had a negative effect on trade.  By 1960, dairy was the key component of the 
area’s agricultural production (Whitby Historical Society 1983). 

Recreation
Aside from these small settlements, it is also significant to note the long history of the Lynde 
Creek watershed in providing recreational and open space opportunities.  The CLOCA 
Conservation Report (ODERM, 1964) noted three areas in the Lynde Creek watershed that 
served an important recreational function for both residents of the CLOCA jurisdiction and 
visitors from outside the area.  One of these areas, Lynbrook Park, was operated by a descendent 
of the historic Lynde family.  The property used as Lynbrook Park is now part of Heber Down 
Conservation Area (Stirling 1998).  Just north of Lynbrook was another park, called Pine Ridge. 
In addition, the headwater region of the watershed served as a public recreation facility through 
the operation of a park on the shores of Chalk Lake (ODERM 1964). 

Along the Lake Ontario shore, lands now within the Lynde Shores Conservation Area were a 
tourist attraction in the 1930s when it included a summer resort.  This tourist development ended 
during the Great Depression.  The Lakeshore Gun Club operated in the area from approximately 
1921 until 1966.  A girl’s camp was also located on the lands adjacent to Cranberry Marsh. 
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Aquatic Management History

To document the historical fish community of 
Lynde Creek, a number of information sources 
were consulted, including fish population and 
community surveys, fish stocking records, fish 
transfer records, aquatic invertebrate surveys 
and aquatic habitat inventories.  Historical 
information was available from the early 
1800s through 1999. 

Nine studies containing fisheries information 
for Lynde Creek were found representing a 
total of 245 sampling events.  From these 
reports, 36 native species of fish have been 
documented in Lynde Creek. Historical fish 
data is useful as a baseline inventory of fish 
communities for comparison to present day 
fish community composition. 

Lynde Creek
In 1964, CLOCA produced a Conservation 
Report (ODERM 1964) containing a brief 
description of the fish community of Lynde 
Creek in the context of CLOCA’s entire 
jurisdiction.  The extent of brook trout, brown 
trout and rainbow trout appeared at that time to 
be restricted to reaches of Lynde Creek located 
in the Heber Down subwatershed north of 
Heber Down Conservation Area, and at 
Townline Road north of Brooklin. ODERM 
(1964) discussed how brook trout were 
extremely common in most of the streams in 
the northern parts of the watershed.  The upper 
branches of Lynde Creek appear to have a 
sparse occurrence of brook trout (ODERM 
1964). Sea lamprey were captured in Lynde 
Creek, with the probable presence of 
ammocoetes.  Four species of fish were 
reported to be widespread throughout 
CLOCA’s jurisdiction: blacknose dace,
common shiner, white sucker and creek chub
(ODERM 1964). 

Native Fish Species from 
Historical Records

American brook lamprey (Lampetra 
appendix)
Sea lamprey sp.  (Petromyzon marinus)
coho salmon (Oncorhynchus kisutch)
chinook salmon (Oncorhynchus 
tshawytscha)
Atlantic salmon (Salmo salar)
brown trout (Salmo trutta)
brook trout (Salvelinus fontinalis)
northern Pike (Esox lucius)
central mudminnow (Umbra limi)
white Sucker (Catostomus commersonii)
northern redbelly Dace (Phoxinus eos)
redside dace (Clinostomus elongatus)
golden shiner (Notemigonus crysoleucas)
common shiner (Luxilus cornutus)
rosyface shiner (Notropis rubellus)
spotfin shiner (Cyprinella spiloptera)
sand shiner (Notropis stramineus)
bluntnose minnow (Pimephales notatus)
fathead minnow (Pimephales promelas)
blacknose dace (Rhinichthys atratulus)
longnose dace (Rhinichthys cataractae)
creek chub (Semotilus atromaculatus)
brown bullhead (Ameiurus nebulosus)
stonecat (Noturus flavus)
brook stickleback (Culaea inconstans)
white bass (Morone chrysops)
rock bass (Ambloplites rupestris)
pumpkinseed (Lepomis gibbosus)
smallmouth bass (Micropterus dolomieu)
largemouth bass (Micropterus salmoides)
yellow perch (Perca flavescens)
rainbow darter (Etheostoma caeruleum)
Iowa darter (Etheostoma exile)
johnny darter (Etheostoma nigrum)
logperch (Percina caprodes)
mottled sculpin (Cottus bairdii)
slimy sculpin (Cottus cognatus)
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Another aquatic assessment of Lynde Creek was done by CLOCA in 1984 (Tumey 1984).  This 
study generally discussed that Lynde Creek was limited in its ability to provide suitable salmonid 
habitat.   Rainbow trout were found to be the most commonly captured salmonid and the 
presence of brown trout was noted at only one site within a tributary running north of Brooklin. 
Brook trout were confined to the upper headwaters.  Smallmouth bass were recovered in large 
numbers in the lower reaches of Lynde Creek and common shiner, blacknose dace, longnose 
dace, creek chub and white sucker were commonly captured at most stations (Tumey 1984). 

In 1994, Gartner Lee Limited conducted a fisheries assessment as part of the Lynde Creek Water 
Resource Management Strategy (Gartner Lee Ltd.  1994).  Most of the data were a summary of 
previous collections; however, new sites were reported.  A number of conclusions were 
presented in the report, describing the general habitat trends of Lynde Creek.  It was found that 
warm water habitats dominated the Main subwatershed up to Columbus Road, with a cold water 
migratory species component.  The tributary east of Brooklin was influenced by ground water 
input, which moderated stream temperature during thermal peaks.  North of Brooklin was 
generally dominated by cold water habitats, but no cold water species were captured within creek 
sections flowing through Brooklin itself.  Downstream sections (south of Highway 401) were 
characterized as wide, deep, low gradient warm water habitats. 

In addition to documenting the community of species found historically within the watershed, the 
background research has illustrated some interesting trends within the different fish communities 
and habitats of Lynde Creek. It appears that the occurrence and distribution of salmonid species 
has increased since 1959, likely due to the introduction of stocked species. Rainbow trout have 
become the most common salmonid in Lynde Creek.  Local populations have established in the 
absence of active stocking.  Headwater areas of Lynde Creek that were historically inhabited by
brook trout have become occupied by competitive rainbow trout, which may have a long-term 
effect on the composition of native fish communities.  Reports of brook trout appear to be 
decreasing as rainbow trout move higher into headwater areas. 

Smallmouth bass distribution has also changed significantly over time.  In 1959, this species was 
only reported downstream from the confluence of the main east and west branches of Lynde 
Creek.  By 1983, they were located downstream of Taunton Road, and in 1994, they were found 
above Taunton Road as far upstream as Heber Down Conservation Area.  This may be indicative 
of a widespread increase of temperature in the Lynde Creek system. 

Atlantic salmon were once plentiful in Lake Ontario streams, but by the mid 1860’s, they had 
disappeared from all Greater Toronto area streams except for Wilmot and Shelter Valley Creeks 
(Dymond 1965). Atlantic salmon numbers continued to decline over the years, and the last Lake 
Ontario sighting of this species was documented in 1898.  Lake Ontario was later stocked with 
an ocean variety of Atlantic salmon in 1945 and again in 1952. Both of these stocking attempts
were unsuccessful because the habitat and environmental conditions in Lake Ontario and its 
tributaries at that time were not suitable for the survival of this species.  Atlantic salmon have not 
been stocked or sighted within Lynde Creek since the late 1800s. 
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Lynde Creek Marsh
Historical fish sampling within Lynde Creek Marsh only occurred at the outlet of the marsh and 
at the Victoria Street crossing.  Only two sampling events occurred prior to 2001; both were part 
of the sampling done for the Conservation Report (ODERM 1964).  At that time, 13 wetland and 
lake associate species were captured.  Several of these were game species such as northern pike, 
white bass, yellow perch and brown bullhead. 

Chalk Lake
Chalk Lake was sampled as part of the CLOCA Conservation Report (ODERM 1964).  Nine fish 
species were captured: rainbow trout, white sucker, creek chub, Northern redbelly dace, 
bluntnose minnow, fathead minnow, pumpkinseed, Iowa darter and brook stickleback.  Northern 
pike were also commonly reported by residents. 

In a 1971 survey documented by Gartner Lee Limited (1978), temperature and dissolved oxygen 
measurements indicated that the lake seemed suitable for sustaining trout. This suitability has 
not been tested and records of trout being captured in recent years are scarce. The survey also 
found that the warm water discharge from the lake supported a largemouth bass community
downstream of Chalk Lake. This observation was confirmed by CLOCA in 1983, as several 
largemouth bass were captured at the outfall of Chalk Lake (Tumey 1984). Chalk Lake Capacity 
Study

Lake Ontario
Studies of Lake Ontario immediately off-shore from Lynde Creek have been few and sporadic, 
and usually species- or project-specific.  The most complete project was a series of studies done 
by Balesic (1979) for Ontario Hydro.  Sport fish species found spawning in the near shore area of 
the Lynde Creek outlet were: White Bass, Lake Whitefish, Rainbow Smelt and alewife. 

Fish Stocking History
There are two species of fish known to have been introduced directly to Lynde Creek.  Brook 
trout were stocked in Chalk Lake in 1950, and within Lynde Creek itself in 1958 and 1972. 
Rainbow trout were stocked in Chalk Lake in 1959.  Other private initiatives, especially within 
ponds, are known to have occurred in the system but the extent is unknown. 

Rainbow trout and Chinook salmon have been stocked within Lake Ontario to expand sport 
fishing opportunities in the area, and to replace diminishing populations of native top predators. 
The decline of native top predators such as Atlantic salmon and lake trout unbalanced the food 
chain, such that forage fish populations of alewife, rainbow smelt and gizzard shad grew to 
unsustainable levels.  Rainbow trout and Chinook salmon were introduced to feed on these large 
populations of forage fish and to supplement the Great Lakes fishery.  It is assumed that rainbow 
trout entered Lynde Creek from Lake Ontario as other creek systems in close proximity have 
been heavily stocked since the 1960s.  These fish may also have entered the Lynde Creek system 
through private ponds.  Whitby Harbour was
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stocked with Chinook salmon beginning in 1991 to create an offshore fishery in Whitby. 
Chinook salmon are now known to migrate upstream in both Pringle and Lynde Creeks during 
the fall. 

Common carp have been widely introduced throughout the world due to their suitability for pond 
culture and popularity as a food fish.  It is thought that the Reesor family near the Town of 
Markham first introduced them into Ontario in 1880 (MacKay 1963).  After this date mill ponds 
in the upper reaches of the Holland River were stocked with common carp, which escaped the 
ponds during flood events and gradually found their way into Lake Ontario. Common carp are 
not native to the Great Lakes watershed, and are considered detrimental to aquatic systems
because they increase turbidity and uproot aquatic vegetation during their spawning season. 
They are now found widely throughout the Lake Ontario basin, including Lynde Creek (Scott 
and Crossman 1973). 

Aquatic Assessment

Stream Segments

The first step in the process of completing an aquatic assessment of Lynde Creek was to divide 
the entire watercourse system into smaller areas, called stream segments. 

Stream segments are small sections of a watercourse with similar physical characteristics. 
Dividing Lynde Creek into segments allows for a comparison among segments with similar 
characteristics, and a better understanding of the biological attributes that may be related to 
segment type. 

Stream segments are suggested as a fundamental management unit for aquatic systems, because 
they are at a scale at which streams react to local slope, geologic materials and land use 
(Maxwell et al.  1995).  Moreover, they are typically of a size that covers the home range of 
riverine fish species. 

Stream segments are usually large enough to contain the multiple habitats required by most 
stream fish during their life cycle (Schloesser 1991). 

Identification of stream segments was based on natural features and the presence of barriers to 
fish migration. Segments were first delineated on the basis of three landscape variables: stream 
order, surficial geology, and slope.  Barriers to fish migration were used to further delineate 
segments, as they represent breaks in fish community types. 
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Stream Order
Stream order is a measure of hydrography, based upon the concept that the upstream drainage 
area of a segment doubles with an increase in stream order.  For example, the convergence of 
two first order streams creates a second order stream.  This then doubles the drainage area for the 
second order stream which now contains two first order segments. Drainage area reflects flow 
and discharge, which is a strong determinant of fish community composition and species 
richness.  Stream order also can provide clues about other characteristics such as relative channel 
size and depth (FISRWG 1998). 

First order streams are headwater streams with 
no tributaries.  A second order stream is formed 
where two first order streams join; a third order 
stream is formed where two second order 
streams join, and so on.  However, the 
confluence of a higher order stream with a 
lower order stream results in the higher order 
being maintained. 

First order streams represent almost half (44%) of the drainage area within the watershed (Figure 
6). This is a significant portion of the available aquatic habitat in the watershed.  Furthermore, 
this value demonstrates the importance of first order streams in the Lynde Creek watershed. In 
the Lynde Creek watershed 27% of all tributaries arise from the Oak Ridges Moraine and 17% 
originate from the Lake Iroquois Beach.  This demonstrates the importance of groundwater 
inputs to maintain base flows within many of the stream segments occurring within the Lynde 
Creek watershed. This emphasizes the importance of protecting these physiographic features for 
their significant contribution towards aquatic resources. 

Surficial Geology
Surficial geology is concerned with the description of the types and distributions of 
unconsolidated sediments across the landscape. Surficial geology plays a major role in the 
hydrology of the landscape as it reflects the hydraulic conductivity of the surficial materials at 
each stream segment.  Surficial geology determines soil permeability, and is therefore associated 
with the existence of significant groundwater resources, which influence the distribution of some 
fishes. 

Slope
Slope represents the longitudinal gradient of a stream.  It is associated with flow velocity, 
substrate particle size distribution, and potential groundwater discharge. Slope can influence the 
type of organisms that inhabit a stream.  The slope of a stream is one of a number of variables 
used to characterize types of aquatic habitats. 

In general, high gradient streams exhibit a high ratio of riffles to pools and low gradient streams 
are likely to have more pools for each riffle area. These differences are attributed to variations in 
stream velocities between streams of varying gradients. The substrate in high 

Stream order is a hierarchical 
classification system for 
dendritic streams.  It is used to 
describe their size and flow 
characteristics (Strahler 1957).
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gradient streams will be composed of large sized materials such as boulder, cobble and gravel, 
because the fast flowing water tends to wash any smaller particles downstream.  Conversely, silts 
and sandy materials characterize the substrate of low gradient streams, since the water does not 
usually flow fast enough to wash the small material away.

Each of the segment variables were analyzed spatially using a Geographic Information System 
(GIS) to stratify the entire watershed into stream segments with similar characteristics.  The 
results of this process are illustrated on Figure 6. 

The physical characteristics of the stream segments are the result of large-scale processes that 
shaped the landscape through time.  These characteristics are not prone to change, because they 
are a function of geology and topography.  This means that the physical characteristics can be 
considered representative of the past, present, and future. 

Sampling Site Selection
To sample the numerous segments of Lynde Creek site selection was random and balanced.  The 
number of study sites was chosen using the Mendenhall (1983) formula recommended in the 
Ontario Stream Assessment Protocol (Stanfield et al.  1998).  This formula is designed to predict 
how many sampling sites would be required to assess habitat conditions relative to a known 
value.  For this study, the chosen value for comparison was habitat stability for brook trout, 
because this species is considered to be an indicator of high quality habitat.  The results indicated 
that 60 sites were required to adequately assess the baseline habitat conditions within Lynde 
Creek (Figure 7). 

Indicator species are organisms whose characteristics are used as an index of environmental 
attributes that are very complex or difficult to measure, such as habitat quality (Landres et al. 
1988).  The assumption is that if the habitat is suitable for the indicator species, then it is also 
likely suitable for other species that require the same environmental conditions.  Since brook 
trout are highly sensitive to habitat quality, it is assumed that suitable habitat for brook trout
would also be suitable for other sensitive species. 

Sampling Methods
In 2001 fish habitat and fish communities were assessed using the Ontario Stream Assessment 
Protocol (Stanfield et al.  1998). This protocol was used to measure a number of habitat variables 
that enable a calculation of habitat suitability for fish species (refer to the Habitat Suitability 
Index section of this report).  The protocol also includes a fish sampling component, which 
provides methods for assessment of the health of fish communities (refer to the Index of Biotic 
Integrity section of this report). 
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In addition to the sampling sites shown on Figure 7, other sites were sampled to augment the 
baseline information in areas of interest.  Since the sampling at these sites did not follow a 
standard protocol, the data were used for descriptive purposes only, and were not factored into 
the fish community health calculations. 

Lynde Creek Marsh and Chalk Lake were sampled differently from the stream sites within the 
watershed.  Sampling was consistent with the methods outlined in Dodge et al.  (1984), Valere 
(1996) and Environment Canada and Central Lake Ontario Conservation Authority (2003). 

Tables 1 through 5 summarize the habitat data collected at each site, grouped by subwatershed. 

Aquatic Assessment Results

Main Subwatershed
The segments of Lynde Creek in the Main subwatershed are high order segments, generally 
being deep and wide with narrow riparian areas.  On average, pools were the dominant habitat 
type, with riffles and glides represented equally (Table 1).  Instream cover averaged 43%, and an 
average of 47% of stream bank was stable.  Typically, high order streams contain a higher 
diversity of fish species than lower order streams, and the sampling results found in this study 
reflect that general trend.  Twenty species of fish were captured in these segments, with the most 
abundant species captured being blacknose dace.  Other common species were longnose dace, 
creek chub and common shiner.  The least abundant species captured were redside dace, 
smallmouth bass, brown bullhead and northern redbelly dace. Rainbow trout were the only 
salmonid species captured, with almost all of the individuals being juveniles. 

Overall, the fishes captured were representative of a tolerant, mixed cool and warm water 
community.  The temperature and water quality ranges found in these segments support this 
assessment.  Habitat structure is diverse, which is reflected in the community of both resident 
and migratory fish species representing multiple age classes. 

Table 1.   Main Subwatershed Data Summary

Site

Thermal Rating 
/ Hilsenhoff 
Organic 
Pollution 
Rating

Fish Species No.  of Fish 
Captured

Pools
(%)

Glides 
(%)

Riffles 
(%)

Instream
Cover 
(%)

Bank 
Stability
(%)

white sucker 52
bluntnose minnow 9
fathead minnow 1
rock bass 15
longnose dace 1
rainbow darter 48
johnny darter 19

LA01 Warm / Poor

logperch 3

35 32 30 19 65
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Table 1.   Main Subwatershed Data Summary

Site

Thermal Rating 
/ Hilsenhoff 
Organic 
Pollution 
Rating

Fish Species No.  of Fish 
Captured

Pools
(%)

Glides 
(%)

Riffles 
(%)

Instream
Cover 
(%)

Bank 
Stability
(%)

white sucker 18
common shiner 59
rosyface shiner 3
bluntnose minnow 1
fathead minnow 1
blacknose dace 1
longnose dace 20
creek chub 6
rock bass 8
pumpkinseed 4
smallmouth bass 2
rainbow darter 17
johnny darter 26

LA02 Warm / Fairly 
Poor

logperch 3

37 37 21 58 60

white sucker 101
rosyface shiner 7
bluntnose minnow 10
fathead minnow 1
blacknose dace 1
longnose dace 40
stonecat 1
pumpkinseed 5
rainbow darter 69

LA03 Warm / Fairly 
Poor

johnny darter 10

43 47 10 44 20

white sucker 83
common shiner 18
rosyface shiner 2
bluntnose minnow 14
fathead minnow 6
blacknose dace 1
longnose dace 10
creek chub 5
rock bass 2
rainbow darter 4
johnny darter 9

LA04 Cool / Poor

logperch 26

67 13 19 17 50

white sucker 2
common shiner 8
bluntnose minnow 2
fathead minnow 2
blacknose dace 2
longnose dace 1
creek chub 3
rock bass 3
rainbow darter 20

LA05 Warm / Fairly 
Poor

johnny darter 6

53 28 19 10 38
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Table 1.   Main Subwatershed Data Summary

Site

Thermal Rating 
/ Hilsenhoff 
Organic 
Pollution 
Rating

Fish Species No.  of Fish 
Captured

Pools
(%)

Glides 
(%)

Riffles 
(%)

Instream
Cover 
(%)

Bank 
Stability
(%)

rainbow trout 8
white sucker 41
common shiner 21
bluntnose minnow 17
fathead minnow 1
blacknose dace 7
longnose dace 6
creek chub 12
rock bass 2
rainbow darter 34

LA06 Warm / Fairly 
Poor

johnny darter 39

48 37 13 34 35

rainbow trout 9
white sucker 2
common shiner 48
fathead minnow 2
blacknose dace 79
longnose dace 89
creek chub 17
stonecat 2
rainbow darter 28

LA07 Warm / Fair

johnny darter 2

22 40 36 90 45

rainbow trout 95
white sucker 15
common shiner 23
bluntnose minnow 3
blacknose dace 134
longnose dace 72
creek chub 77
rainbow darter 19

LA08 Warm / Fairly 
Poor

johnny darter 13

27 23 47 72 50

rainbow trout 34
white sucker 18
common shiner 132
fathead minnow 3
blacknose dace 182
longnose dace 93
creek chub 66
rainbow darter 1

LA09 Cool / Good

johnny darter 2

27 31 38 42 33

rainbow trout 64
white sucker 35
common shiner 45
fathead minnow 4
blacknose dace 105
longnose dace 24

LA10 Cool / Fair

creek chub 69

67 23 9 44 50
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Table 1.   Main Subwatershed Data Summary

Site

Thermal Rating 
/ Hilsenhoff 
Organic 
Pollution 
Rating

Fish Species No.  of Fish 
Captured

Pools
(%)

Glides 
(%)

Riffles 
(%)

Instream
Cover 
(%)

Bank 
Stability
(%)

rainbow darter 10
johnny darter 16
rainbow trout 2
common shiner 15
blacknose dace 173
longnose dace 209
creek chub 37
rainbow darter 10

LA11 Cool / Fair

johnny darter 12

10 12 72 63 75

rainbow trout 2
white sucker 15
common shiner 51
bluntnose minnow 2
fathead minnow 1
blacknose dace 111
longnose dace 57
creek chub 100
pumpkinseed 1
rainbow darter 1

LA12 Cool / Fair

johnny darter 39

40 27 32 59 45

rainbow trout 7
white sucker 34
common shiner 64
fathead minnow 1
blacknose dace 52
longnose dace 20
creek chub 66
brown bullhead 2
rock bass 2
rainbow darter 1

LA13 Cool / Fair

johnny darter 11

78 18 3 29 35

rainbow trout 30
white sucker 19
common shiner 40
bluntnose minnow 2
fathead minnow 6
blacknose dace 127
longnose dace 27
creek chub 48
rainbow darter 4
johnny darter 17

LA14 Warm / Fair

mottled sculpin 1

51 36 6 10 20

rainbow trout 158
northern redbelly 
dace 1

LA15 Cool / Fair

common shiner 2

43 43 11 53 80
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Table 1.   Main Subwatershed Data Summary

Site

Thermal Rating 
/ Hilsenhoff 
Organic 
Pollution 
Rating

Fish Species No.  of Fish 
Captured

Pools
(%)

Glides 
(%)

Riffles 
(%)

Instream
Cover 
(%)

Bank 
Stability
(%)

fathead minnow 33
blacknose dace 97
longnose dace 44
creek chub 38
rainbow darter 24
johnny darter 8
mottled sculpin 16
rainbow trout 76
white sucker 15
northern redbelly 
dace 1

redside dace 2
common shiner 1
blacknose dace 186
longnose dace 27
creek chub 114
rainbow darter 9
johnny darter 11

LA16 Cool / Fair

mottled sculpin 3

58 22 15 23 38

rainbow trout 167
white sucker 1
blacknose dace 88
longnose dace 28
creek chub 24
rainbow darter 4

LA17 Cool / Fair

mottled sculpin 43

52 25 23 65 58

Averages: 45 29 24 43 47
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Kinsale Subwatershed
Lynde Creek within the Kinsale subwatershed is a mix of first to third order segments.  The 
majority of segments are shallow and meandering with varying amounts of riparian vegetation. 
Pools mixed with glides are the dominant habitat type on average, and the amount of instream 
cover is generally low with a mean of 27% (Table 2).  On average, 47% of stream banks were 
stable. 

Over the course of the sampling season, a large portion of the segments dried up with deep pools 
being the only remaining habitat.  Eight species were captured in the Kinsale segments, none of 
which were salmonid species. Blacknose dace was the most commonly captured species along 
with fathead minnow and creek chub. White sucker and northern redbelly dace were the least 
common species captured and represented less than 1% of the total catch. White sucker was 
found up to the Lake Iroquois Beach, which may indicate that migratory species can access that 
habitat as well. 

The fish community was mainly composed of cool water species, which reflects the temperature 
ranges found in the segments that were sampled. Some of the species captured are pollution 
tolerant, and the water quality data indicates that some areas of the Kindsale subwatershed have 
degraded conditions. 
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Table 2.   Kinsale Subwatershed Data Summary

Site
Thermal Rating / 
Hilsenhoff Organic 
Pollution Rating

Fish Species # Pools 
(%)

Glides 
(%)

Riffles 
(%)

Instr. 
Cover 
(%)

Bank 
Stab. 
(%)

bluntnose minnow 1
fathead minnow 2
blacknose dace 66
brook stickleback 3

LB01 Warm / Poor

johnny darter 2

55 40 5 62 45

blacknose dace 58
creek chub 49LB02 Cold / Fairly Poor
johnny darter 5

78 20 2 17 35

LB03 Cool / Very Poor NO CATCH 88 12 0 28 90

white sucker 1
fathead minnow 3
blacknose dace 38
creek chub 29

LB04 Cool / Poor

brook stickleback 9

100 0 0 3 90

white sucker 1
blacknose dace 26
creek chub 1
brook stickleback 4

LB05 Cool / Fairly Poor

johnny darter 1

90 10 0 10 10

blacknose dace 31
creek chub 7LB06 Cool / Poor
brook stickleback 5

85 13 2 70 68

blacknose dace 15LB07 Cool / Poor
brook stickleback 1

70 18 0 36 53

blacknose dace 44LB08 Cool / Very Poor
creek chub 1

83 12 2 18 35

northern redbelly dace 2
fathead minnow 132
blacknose dace 73
creek chub 4

LB09 Cold / Poor

brook stickleback 23

92 0 0 14 90

Averages: 82 14 1 29 47
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Heber Down Subwatershed
The Heber Down subwatershed is comprised of numbers first order headwater streams on the 
Oak Ridges Moraine which becomes a fourth order stream downstream. There are also many 
first and second order streams beginning in agricultural areas on the Till Plain.  The fish 
community within this subwatershed is diverse, representing the variation in both stream size and 
habitat quality.  The dominant habitat types in the segments sampled were pools and glides, 
interspersed with riffles (Table 3).  Instream cover averaged 39%, and more than half of all 
stream banks on average were stable. 

Twenty fish species were captured in the segments sampled.  The most abundant species 
captured was blacknose dace followed by johnny darter, white sucker and creek chub.  The least 
abundant species were lamprey sp. , redside dace, Sand Shiner, rock bass, pumpkinseed and 
logperch. Rainbow trout were the most commonly captured salmonid, of which the majority was 
juveniles. Brook trout were captured at only one site in this subwatershed (Table 3). Chinook 
salmon have been observed within this subwatershed in the fall, but were not captured during 
this study. 

The stream segments within this subwatershed vary from warm to cold water and from poor to 
good water quality.  Likewise, the fish species captured are indicative of a wide range of habitat 
conditions
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. 

Table 3.   Heber Down Subwatershed Data Summary

Site

Thermal 
Rating / 
Hilsenhoff 
Organic 
Pollution 
Rating

Fish Species No of Fish 
Captured

Pools 
(%)

Glides 
(%)

Riffles 
(%)

Instream
Cover 
(%)

Bank 
Stability
(%)

lamprey sp. 1
white sucker 23
common shiner 58
rosyface shiner 196
bluntnose 
minnow 19

fathead minnow 5
longnose dace 24
rock bass 1
rainbow darter 10

LC01 Warm / 
Fairly Poor

logperch 2

56 29 15 46 30

white sucker 152
common shiner 34
rosyface shiner 2
Sand Shiner 5
bluntnose 
minnow 106

blacknose dace 38
longnose dace 12
creek chub 18
rock bass 1
pumpkinseed 1
rainbow darter 32

LC02 Warm / 
Good

johnny darter 217

50 30 18 49 80

rainbow trout 5
white sucker 39
common shiner 6
fathead minnow 8
blacknose dace 6
longnose dace 7
creek chub 4
rock bass 2
rainbow darter 50

LC03 Warm / Fair

johnny darter 133

69 25 5 52 60

rainbow trout 24
white sucker 150
bluntnose 
minnow 3

blacknose dace 30
longnose dace 58
rainbow darter 102

LC04 Warm / Fair

johnny darter 62

37 20 37 65 83

LC05 Warm / 
Fairly Poor NO CATCH 100 0 0 3 25
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Table 3.   Heber Down Subwatershed Data Summary

Site

Thermal 
Rating / 
Hilsenhoff 
Organic 
Pollution 
Rating

Fish Species No of Fish 
Captured

Pools 
(%)

Glides 
(%)

Riffles 
(%)

Instream
Cover 
(%)

Bank 
Stability
(%)

rainbow trout 26
white sucker 15
redside dace 1
common shiner 43
bluntnose 
minnow 1

fathead minnow 2
blacknose dace 158
longnose dace 48
creek chub 53
rainbow darter 23

LC06 Cool / Fair

johnny darter 32

57 30 12 57 38

rainbow trout 148
white sucker 10
redside dace 1
common shiner 2
fathead minnow 8
blacknose dace 224
longnose dace 19
creek chub 59
pumpkinseed 9
rainbow darter 2

LC07 Cool / Fair

johnny darter 11

67 22 8 40 50

rainbow trout 124
blacknose dace 137
longnose dace 13
creek chub 17
pumpkinseed 1

LC08 Cool / Fair

rainbow darter 2

37 43 14 77 54

rainbow trout 1
blacknose dace 103LC09 Cool / Fairly 

Poor
creek chub 1

98 0 0 28 95

rainbow trout 88
blacknose dace 30
longnose dace 38
rainbow darter 5
johnny darter 2

LC10 Cool / Good

mottled sculpin 2

22 44 31 23 77

northern redbelly 
dace 55

fathead minnow 30
blacknose dace 43

LC11 Cool / Fair

creek chub 13

98 2 0 5 85

lamprey sp. 1LC12 Cool / Very 
Good rainbow trout 17

53 17 10 69 60
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Table 3.   Heber Down Subwatershed Data Summary

Site

Thermal 
Rating / 
Hilsenhoff 
Organic 
Pollution 
Rating

Fish Species No of Fish 
Captured

Pools 
(%)

Glides 
(%)

Riffles 
(%)

Instream
Cover 
(%)

Bank 
Stability
(%)

white sucker 10
blacknose dace 53
longnose dace 5
creek chub 50
pumpkinseed 3
rainbow darter 4
johnny darter 6
mottled sculpin 5
blacknose dace 33LC13 Cool / Poor
creek chub 5

80 20 0 40 68

white sucker 33
fathead minnow 3
blacknose dace 364
creek chub 151
johnny darter 61

LC14 Cool / Fairly 
Poor

mottled sculpin 5

88 12 0 28 10

blacknose dace 2LC15 Cool / Good
mottled sculpin 13

93 5 0 10 88

LC16 Cool / Fair NO CATCH 48 45 5 8 38

white sucker 7
blacknose dace 1LC17 Cool / Fairly 

Poor
creek chub 6

93 5 2 58 30

LC18 Cool / Fairly 
Poor NO CATCH 73 27 0 13 23

brook trout 45LC19 Cold / Good
mottled sculpin 20

30 59 11 65 17

Averages: 66 23 9 39 53
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Ashburn Subwatershed
The stream segments in the Ashburn subwatershed range from first to third order, originating 
from settled and developed areas of the Oak Ridges Moraine.  Pools and glides are typically the 
dominant habitat types in these segments, with a good representation of riffles (Table 4). 
Instream cover is generally high, and the majority of stream banks are stable. 

The most common fish species captured was blacknose dace, followed by Creek Chub, brook 
stickleback, northern redbelly dace and fathead minnow. Rainbow trout were the most 
frequently captured salmonid, almost all of which were juveniles. One adult brook trout was 
captured however no juveniles were captured.  Rainbow trout and brook trout were only captured
at one site in the lower reaches of the subwatershed within a heavily wooded area. 

The segments sampled represent both warm and cool habitat, which is reflected in the mix of 
species in the fish community.  Water quality was fair to poor. 
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Table 4.   Ashburn Subwatershed Data Summary

Site
Thermal Rating / 
Hilsenhoff Organic 
Pollution Rating

Fish Species # Pools 
(%)

Glides 
(%)

Riffles 
(%)

Instr. 
Cover 
(%)

Bank 
Stab. 
(%)

rainbow trout 79
brook trout 1
blacknose dace 49
creek chub 11
pumpkinseed 1

LD01 Cool / Good

mottled sculpin 5

40 18 19 85 54

blacknose dace 62
creek chub 33LD02 Cool / Fair
johnny darter 1

30 68 2 71 45

white sucker 4
northern redbelly dace 31
redside dace 1
fathead minnow 8
blacknose dace 59
creek chub 42
brook stickleback 1

LD03 Warm / Fair

pumpkinseed 1

45 32 23 40 65

northern redbelly dace 1
blacknose dace 20
creek chub 6

LD04 Cool / Fair

brook stickleback 2

40 31 9 86 62

white sucker 1
blacknose dace 68
creek chub 45

LD05 Cool / Poor

brook stickleback 37

83 12 5 68 63

blacknose dace 52
creek chub 23LD06 Cool / Poor
brook stickleback 11

78 22 0 50 75

LD07 Warm / Poor brook stickleback 1 88 3 0 39 95

northern redbelly dace 3
blacknose dace 35LD08 Cool / Fairly Poor
creek chub 14

30 70 0 8 15

northern redbelly dace 2
blacknose dace 33LD09 Warm / Poor
creek chub 23

11 24 65 20 23

Averages: 49 31 14 52 55
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Myrtle Station Subwatershed
The headwaters of the Myrtle Station subwatershed originate on the Oak Ridges Moraine.  This 
subwatershed of Lynde Creek has good riparian cover along the main stream segments.  Pools 
and glides are the dominant habitat types, and instream cover averages 36% (Table 5).  Bank 
stability averaged 42%. The segments sampled within the Myrtle Station subwatershed were
predominantly cold water habitats with good water quality.  The most common species captured 
was brook trout followed by mottled sculpin; both indicators of a high quality fish community. 
Rainbow trout represented a small fraction of the total catch and were found at only one site. 
Juvenile rainbow trout were captured north of Brawley Road during supplemental sampling. 

Table 5.   Myrtle Station Subwatershed Data Summary

Site

Thermal 
Rating / 
Hilsenhoff 
Organic 
Pollution 
Rating

Fish Species No.  of Fish 
Captured

Pools 
(%)

Glides 
(%)

Riffles 
(%)

Instream
Cover 
(%)

Bank 
Stability
(%)

rainbow trout 3
brook trout 7
creek chub 4
rainbow darter 1
johnny darter 1

LE01 Cold / Good

mottled sculpin 12

49 24 20 38 30

brook trout 50
northern redbelly 
dace 1LE02 Cold / Good

mottled sculpin 1

47 30 6 6 38

LE03 Cold / Fairly 
Poor brook trout 1 83 12 5 40 52

lamprey sp. 5
brook trout 57
blacknose dace 3

LE04 Cold / Very 
Good

mottled sculpin 4

69 27 4 52 27

LE05 Cold / Good brook trout 27 53 27 15 66 50

LE06 Cool / Fairly 
Poor NO CATCH 80 15 5 13 56

Averages: 64 23 9 36 42
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Lynde Creek Marsh
Fish community sampling of Lynde Creek Marsh
was undertaken in August 2001 using hoop nets, 
seine nets and minnow traps among 12 samplings 
sites (Figure 8).  Twenty species of fish were 
captured, which were representative of both riverine 
and marsh communities. 

Table 6. Lynde Creek Marsh Sampling 
Results

In 2002 and 2003, additional sampling was done as part of the Durham Region Coastal Wetlands 
Monitoring Project.  Fish were captured by electrofishing along transects stratified by habitat 
type (emergent marsh, submerged aquatic vegetation, open water). 

Data were analyzed according to Minns et al.  (1994) by calculating an Index of Biotic Integrity 
(IBI) for the fish community.  The index is created from standardized metrics that score 12 fish 
community attributes, which are then combined and standardized to give a total score for each 
wetland (a higher IBI score represents a healthier fish community).  A comparison of fish species 
captured during 2002 and 2003 is presented in 

Lynde Creek Marsh received good IBI scores when sampled in 2002.  This wetland had a 
substantially higher percent piscivore biomass than the other wetlands (smallmouth bass and 
bowfin).  High piscivore content increases the overall score for any site.  This provided Lynn 
Creek Marsh with relatively good IBI scores.  When sampling was conducted in 2003 this 
resulted in Lynde Creek Marsh scoring in the Fair – Good IBI category. 

Species
Number 
Caught in 
2002

Number 
Caught in 
2003

alewife 0 1
gizzard shad 0 10
bowfin 1 0
common carp 2 0
spottail shiner 23 18
golden shiner 0 6
bluntnose minnow 0 3
fathead minnow 20 24
brown bullhead 12 18
pumpkinseed 52 38
smallmouth bass 2 0
black crappie 4 0
yellow perch 1 0
walleye 0 1

Fish Captured in Lynde Creek 
Marsh (2001)
bowfin
gizzard shad
northern pike
white sucker
common carp
spotfin shiner
bluntnose minnow
fathead minnow
brown bullhead
stonecat
white perch
rock bass
pumpkinseed
bluegill
smallmouth bass
largemouth bass
black crappie
yellow perch
johnny darter
rainbow darter
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Chalk Lake
Electrofishing at all 11 transects was conducted by boat in June 2001 with permission from the 
Rapsey Homeowners Association and the Township of Scugog (Figure 9). Temperature and 
oxygen profiles were taken at three locations in September 2001. The results of these surveys are 
summarized in Figures 10 and 11. 

The most abundant species captured was largemouth 
bass, which comprised 64% of the total catch.  Other 
common fish species were pumpkinseed and brown 
bullhead.  Records from 1971 and 1983 indicate that 
largemouth bass were common at the outlet of Chalk 
Lake, but no populations were reported within the lake. 
Pond owners downstream from Chalk Lake reported 
that largemouth bass were stocked into ponds in the 
1960s, and it is assumed that these stocked fish 
migrated to Chalk Lake and established populations 
there in the late 1980s. 

Temperature Profiles for Chalk Lake
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Fish Captured in Chalk Lake 
(2001)
central mudminnow
white sucker
bluntnose minnow
brown bullhead
pumpkinseed
largemouth bass
walleye
rainbow darter

Figure 10.   Temperature Profiles for Chalk Lake
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Dissolved Oxygen Profiles for Chalk Lake
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There has been interest expressed in understanding what capacity Chalk Lake has to support both 
rainbow trout and/or brook trout. Brook trout were stocked in 1950 and rainbow trout in 1959, 
however, no trout were captured in the 2001 sampling of Chalk Lake. Brook trout are cold water 
species tolerating water temperatures less than 19. 0C, but preferring a range of 13. 9-15. 6C 
(Becker 1983).  Figure 10 shows that water temperature in the preferred range for brook trout is 
found to a depth of 8 m during the summer months when the lake is thermally stratified. 
However, Figure 11 illustrates that at that depth, the dissolved oxygen concentration is less than 
7mg/L Brook trout generally require dissolved oxygen concentration to be greater than 8 mg/L 
(Scott and Crossman 1973).  Therefore, it is not likely that brook trout would thrive in Chalk 
Lake, because habitat with both low temperature and high dissolved oxygen is lacking during the 
summer.  This is when the lake is stratified and trout would be restricted to the lower 
hypolimnion. Rainbow trout can tolerate water temperatures between 15. 6 and 21. 1C. 

In Chalk Lake, during thermal stratification, this range is found at depths greater than 6 metres. 
Below this depth dissolved oxygen concentration declines with depths and is less than 5mg/L or 
less. Rainbow trout can withstand lower oxygen availability for short periods.  However, during 
the summer when trout are restricted to the hypolimnion oxygen concentration are only suitable 
in a small depth stratum (<1m) (Scott and Crossman 1973).  Suitable refuge areas do not appear 
to be available at Chalk Lake and the probability of survival of rainbow trout cannot be 
ascertained from this data. 

Figure 11.   Dissolved Oxygen Profiles for Chalk Lake
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Watershed Summary
Overall, juvenile rainbow trout were the most common salmonid species captured.  Historically, 
brook trout were one of the most abundant salmonid species in the system, but their range has 
declined considerably, being found at only seven of sixty sampling sites.  These sites were 
typically in the upper reaches of the Till Plain and the Oak Ridges Moraine.  The greatest 
numbers of brook trout were found in the forested areas of both the Till Plain and the Oak Ridges 
Moraine, where water temperature and water quality seem to be most suited to this species. 
When brook trout capture data were plotted against rainbow trout capture data, it appeared that 
the presence of rainbow trout was related to the absence of brook trout (Figure 12). Competition 
between these species may be a factor in the distribution of these two species and may partially 
explain the reduced brook trout distribution throughout the watershed. Interspecific competition 
between rainbow trout and brook trout has been well documented in previous studies (Clark and 
Rose 1997; Weber and Fausch 2003).  Rainbow trout are a highly aggressive and research has 
demonstrated that the presence of rainbow trout can alter the existence of brook trout even if 
habitats are suitable for brook trout.  This information supports the observations in the Lynde 
Creek fisheries monitoring data (Figure 12). 

Abundance of Brook Trout versus Rainbow Trout within Lynde Creek
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Figure 12.   Abundances of brook trout and rainbow trout 
Captured in Lynde Creek in 2001. 
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Fish Species at Risk
Redside Dace
Redside dace were found within the Main, Heber Down and Ashburn subwatersheds. Redside
dace are ranked as a species of Special Concern by the Committee on the Status of Endangered 
Wildlife in Canada (COSEWIC 1987), meaning that it is a species that is sensitive to human 
activities and natural events (COSEWIC 2004).  This species is also listed as Threatened in 
Ontario by the Committee on the Status of Species at Risk in Ontario (COSSARO), meaning that 
the species is at risk of becoming endangered throughout all or a significant portion of its Ontario 
range (COSSARO 2004). 

Redside dace are particularly sensitive to changes in water temperature and turbidity.  Habitat for 
this species has declined significantly in the Greater Toronto Area as a result of development
(Holm and Crossman 1986; RSD Recovery Team 2005).  Habitat for redside dace within Lynde 
Creek has also been lost, and a general decline in species occurrence has been recently noted 
(Andersen 2000). Redside dace were captured at only four sites, occurring on the Lake Iroquois 
Beach and Till Plain. 

Invasive Species
Common Carp
Common carp are a non-native species in the Lake Ontario watershed, and have since become 
established in a number of stream systems including Lynde Creek.  This species was only 
captured within Lynde Creek Marsh, but could be present in other parts of the creek.  Non-native 
species cause disruption to the native aquatic community by competing for resources and space, 
elevating predation rates, affecting genetic integrity through hybridization, and introduction of 
disease (FISRWG 1998).  Non-native species in general impose widespread, intense and 
continuous stress upon native biological communities. 

Index of Biotic Integrity

It has been recognized that agricultural and urban land uses have a strong tendency to degrade 
biological diversity within streams (Steedman 1988).  Widespread urbanization and the 
associated effects of storm water runoff, stream channelization and elimination, water pollution, 
and water contamination are significant threats to stream health in the Great Lakes area 
(Steedman 1988).  Consequently, watershed managers have a responsibility to assess and 
monitor stream health, so that future development can proceed in the best environmental manner 
possible. 

Steedman (1988) developed an Index of Biotic Integrity (IBI) that uses attributes of a fish 
community to index human effects on a stream relative to regional and historical information. 
The IBI score is an indicator of stream health.  It incorporates measures species richness,
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presence of indicator species, trophic composition, and fish abundance.  These variables are 
considered to be surrogates for habitat, food sources, foraging success, productivity, and 
predation. 

The fisheries data collected during this study were analyzed using 9 of the 10 metrics in the 
Steedman (1988) IBI.  Fish condition was not factored in, as the presence of blackspot disease 
was not consistently reported in the 2001 sampling.  The calculations were amended accordingly. 

Each of the 9 metrics was scored from 1 (worst) to 5 (best).  Thus, the highest score attainable at 
a site was 45, and the lowest possible score was 9.  The results of the analysis are illustrated in 
Figure 13. 

The target score for stream health is between 41 and 45.  This range represents a condition where 
it is reasonable to assume that the stream is not significantly impaired as a result of human 
activity, because the fish community is healthy.  None of the sites sampled within Lynde Creek 
achieved the target score range. 

Five of the 60 sampling sites had no fish captured during the sampling, so they were omitted 
from the IBI calculations.  The remaining sites scored in the categories of good, moderate, and 
poor health. A total of 22% of the sampling sites indicated good stream health. Approximately 
half (55%) of the sampling sites indicated moderate stream health.  Also, a total of 23% of the 
sampling sites indicated poor stream health.  When the poor and moderate health categories were
considered together, the vast majority of sites were in the lowest two categories of health.  This 
means that 78% of all sites demonstrated moderate to heavy impact from human activities, which 
is a serious management concern. 

IBI scores were further analyzed in relation to existing land uses, to determine if a relationship 
existed between land use type and stream health (Figure 13). 

Of the sites which demonstrated good IBI scores the majority (83%) were located in natural 
areas (Table 7).  This relationship suggests that natural cover along Lynde Creek is an important 
contributor to good stream health.  In fact, studies have shown that stream health is significantly 
influenced by the presence and health of riparian vegetation (FISRWG 1998).  Riparian areas are 
valuable to streams in a number of ways.  The vegetation in the riparian area provides physical 
habitat and shade, which is critical for moderating water temperature.  Root systems in the 
stream bank bind sediments and help to control erosion.  Woody material that falls into the 
stream from the riparian area provides habitat for fish and aquatic organisms, and also provides 
food for many species.  Vegetation also reduces contamination of water within the stream by up-
taking nutrients and other pollutants as runoff passes through the riparian area. 
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Table 7.   Percent of Sites in Each Land Use 
               Type Based on Stream Health

Stream Health
Land Use Good Moderate Poor

Agriculture 8. 33% 43. 33% 69. 23%

Urban 8. 33% 6. 67% 15. 38%

Natural 83. 33% 50. 00% 15. 38%

Wherever stream sites have natural cover in the riparian area, most natural processes and 
functions are maintained, so it is likely that the health of the stream will be unimpaired.  It has 
been found that measures of land use and riparian vegetation at large spatial scales (i. e. 
watershed scale) are excellent predictors of stream ecological integrity (Roth et al.  1996). 

Of the sites that scored in the moderate health category, half were in natural areas and the 
remainder was in urban and agricultural areas.  It is difficult to distinguish clear relationships 
between land use and stream health in the moderate category, because these sites are indicative 
of a condition where impacts from human activity are obviously present, but some other factor (i. 
e.  remnants of natural cover) may be moderating the effect. Sites experiencing moderate stream 
health could be demonstrating degrading stream conditions.  These areas should be recognized 
for potential stream enhancement activities. 

When urban areas are examined, the results show that more than two-thirds of urban sites scored 
in the poor and moderate categories for stream health.  This pattern suggests that urban land uses 
may affect the quality of these portions of Lynde Creek.  The main consideration in urban areas 
is the amount of land that has become impervious to water infiltration.  Impervious areas
negatively influence stream health by dramatically increasing surface runoff during storm events 
(FISRWG 1998).  Studies have shown that as little as 10% impervious cover in a watershed has 
been linked to stream degradation, with the degradation becoming more severe as impervious 
cover increases (Schueler 1995). 
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As runoff increases due to impervious cover, stream channels experience more bankfull flood 
events and are exposed to erosion-causing velocities for longer periods than normal.  This 
increased erosion disrupts natural sediment transport processes, and decreases channel stability 
(FISRWG 1998).  The runoff itself can also seriously affect water quality in urban streams. 
Urban storm water runoff has been shown to contain moderate to high concentrations 

Figure 15.   Effects of Imperviousness
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of sediment, carbon, nutrients, trace metals, hydrocarbons, chlorides, and bacteria (Schueler 
1987). Moreover, impervious cover prevents rainfall from infiltrating into the soil which is 
needed to recharge groundwater resources (Figure 13).  When there are extended periods without 
rain, base flow is often reduced in urban streams (FISRWG 1998). 

Of the sites that scored in the poor health category, 69% were in agricultural areas.  This 
relationship suggests that agricultural land uses are negatively influencing stream health.  The 
most obvious impact from agricultural activities is the removal of riparian and adjacent upland 
vegetation.  As the riparian areas are removed or altered, their ability to function becomes 
impaired.  This results in changes to stream bank stability, water temperature, food production, 
infiltration function, capacity for contaminant removal, and provision of habitat for wildlife 
species that are dependent on streams (FISRWG 1998).  Moreover, disturbance of soil adjacent 
to streams generates runoff that is polluted with sediment, and oftentimes with pesticides and 
nutrients (e. g.  phosphorous and nitrogen). 

Table 8.   Potential effects of 
land use activities (FISRWG 
1998). 

Land Use Activity In
cr

ea
se

d 
Su

rf
ac

e 
R

un
of

f

Se
di

m
en

ta
ti

on
 o

f S
tr

ea
m

In
cr

ea
se

d 
F

lo
od

in
g

R
ed

uc
ti

on
 o

f G
ro

un
dw

at
er

 R
ec

ha
rg

e

D
ec

re
as

ed
 S

tr
ea

m
 S

ta
bi

lit
y

In
cr

ea
se

d 
T

em
pe

ra
tu

re

L
os

s 
of

 R
ip

ar
ia

n 
V

eg
et

at
io

n

R
ed

uc
ed

 F
oo

d 
So

ur
ce

s 
in

 S
tr

ea
m

R
ed

uc
ed

 S
pe

ci
es

 D
iv

er
si

ty
 &

 B
io

m
as

s

Vegetation Clearing         

Channelization       

Stream Bank Armouring      

Taking of Water      

Dams      

Hard Surfacing         

Overgrazing         

Roads       

Trails    

Woody Debris Removal    



53Lynde Creek Aquatic Resource Management Plan

In some cases, stream channels are also modified or straightened to accommodate increased 
runoff.  These changes can severely alter natural stream flows, increase water temperature, 
turbidity, and pH, and contribute to de-stabilization of stream banks (FISRWG 1998). 

Table 8 compares the potential effects on stream health from various land use activities. 

Habitat Suitability Index

Habitat suitability index models are used to characterize the suitability of a particular site for a 
particular species.  In previous sections, fish community information was used to determine what 
the current state of stream health was in various parts of the watershed.  In contrast, this section 
analyzes stream habitat data to predict necessary conditions, thus classifying habitat suitability of 
sampling sites.  Brook trout was chosen for this analysis, because this species is considered to be 
an indicator of cold water and unimpaired habitat conditions.  Also, habitat suitability models are 
readily available for this species and their distribution was well documented during the sampling 
for this study. 

Habitat data were analyzed using the Habitat Suitability Index (HSI) model outlined in the 
Ontario Stream Assessment Protocol (Stanfield et al.  1998), whereby each fish sampling site 
was assessed for its suitability as brook trout habitat. 

Important habitat variables such as substrate composition, stream flow, groundwater discharge, 
channel morphology, topography, surficial geology and drainage area were considered in the HSI 
model. A score of 75% or more at a site indicated that all the necessary physical habitat 
components were present to support brook trout. Results of the Brook Trout HSI model are 
summarized in Figure 14. Also shown in the figure, are the actual locations of brook trout
capture.  It is evident that brook trout were only captured from a small percentage of sites that 
appear to be physically suitable for this species.  Since the physical attributes are known to be 
suitable for this species, some other factors must be affecting the suitability of the sites for brook 
trout suitability. 

Land use is an influential variable affecting the habitability of physically suitable sites.  If a 
species is not found where habitat is available, it could be attributed to the current land uses 
adjacent to the stream. Sites with physical characteristics suitable for brook trout are located in a 
variety of areas within the watershed, and do not appear to be related to any particular land use. 
However, the suitable sites where brook trout were actually found were almost all within areas 
with natural cover. 

Brook trout are not able to tolerate water temperature greater than 19oC.  The ability of natural 
cover to moderate water temperature is well documented; at the suitable sites where brook trout
are found, natural cover would help to moderate stream temperatures.  Additionally, brook trout 
may be distributed in areas with groundwater input, since groundwater discharge supplies 
coldwater to creeks. 
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It is also important to note the distribution of brook trout in relation to rainbow trout (Figure 14). 
Competition from species such as rainbow trout out may be a cause for the absence of brook 
trout in suitable habitat areas.  There is very little overlap in the distribution of the two species, 
which is generally expected for species that compete with each other for resources. Due to this
competitive exclusion of brook trout, it could be argued that the suitable sites for brook trout
within natural areas may not be unsuitable due to the presence of rainbow trout. 

Through this analysis, two management issues have become apparent. 

1. Habitat is physically available throughout the watershed for sensitive species (i. e. brook 
trout).  The distribution of sensitive species appears to be limited to areas where natural cover 
moderates temperature within a tolerable limit. 

2. In other regions of Lynde Creek where there is both suitable habitat and natural cover, the 
presence of rainbow trout appears to be limiting brook trout distribution due to competitive 
exclusion. 

To address the first management issue, both the HSI model and the IBI need to be considered 
together.  Intuitively, it would make sense to try to establish brook trout in any areas that are 
physically suitable according to the results of the HSI model.  However, it is important to 
examine the IBI results, because they indicate whether or not the fish community is healthy. A 
fish community does not have to contain brook trout to be healthy.  Although it is reasonable to 
use brook trout as an indicator of healthy, cold water streams, it must be recognized that the local 
landscape has been significantly and permanently altered from its pre-settlement state. 

In the Lynde Creek watershed, there are a number of locations in urban and developed areas 
where there are no longer brook trout, because a healthy warm water fish community has moved 
in.  In these cases, it would be inappropriate to have a brook trout fishery as a management 
target, because the existing warm water fishery is healthy and thriving. A healthy warmwater 
fishery is reflected in the IBI model but is not recognized in the brook trout HIS model because 
warmwater conditions are not suitable for brook trout survival. 

Moreover, managing for a cold water fishery in a warm water system may not be practical.  In 
most situations, urbanized streams have maximum summer temperatures that would preclude 
successful reproduction of cold water species altogether.  Therefore, restoration of brook trout
habitat should only be considered where the habitat potential exists, and where there is not 
already a healthy fish community of a different type.  The effects of stream temperature are 
discussed further in the Habitat Factors section of this report. 

The second management issue involves the differing distributions of brook trout and rainbow 
trout.  The analyses showed that in some cases where there was suitable habitat for brook trout, 
the presence of competitive rainbow trout seemed to limit their use of the available habitat. 
Rainbow trout are an introduced game species that have been very successful in Lynde Creek. 
They are tolerant of a wider range of environmental conditions than brook trout,



56Lynde Creek Aquatic Resource Management Plan

and they are an avid competitor in any habitat they have access to.  Therefore, the most practical 
way to manage competition from rainbow trout is to identify barriers to their distribution, and 
maintain those barriers in cases where it would serve to protect the habitat of brook trout. 
Further research is required to investigate the influence of rainbow trout on brook trout 
distribution in Lynde Creek. 

Fluvial Geomorphology

Fluvial geomorphology involves the study of the geomorphic processes associated with flowing 
water.  The three primary processes are erosion, sediment transport, and sediment deposition.  In 
a healthy stream, these three processes are in balance with one another.  If they are not, there can 
be serious implications to the quality and quantity of aquatic habitat.  Geomorphological 
assessments are used to measure stream stability, which is directly related to aquatic habitat 
quality. 

The geomorphology of Lynde Creek is typical of moraine-fed streams draining into Lake 
Ontario.   The Moraine itself is generally able to hold and infiltrate precipitation into 
groundwater, and does not produce sufficient surface water to cause the formation of streams. 
The headwater streams therefore originate on the south shoulder of the Moraine where in many 
cases groundwater discharges to the ground surface.  As these small streams flow through the 
Till Plain, the topography becomes much more uniform, with a significant north to south slope. 
The till soils are erodible, and over time steep gullies and valleys have been created. 

Many small streams originate on the Lake Iroquois Beach as a result of groundwater discharge 
and erodible soils from the Beach feature.  South of the Beach, through the Lake Iroquois Plain, 
the soils are less erodible, the land flattens, and fewer small tributaries exist, with the main east 
and west tributaries of Lynde Creek conveying the majority of the flow.  The Lynde Creek valley 
through the Lake Iroquois Plain is a broad, flat floodplain.  As a result, the valley is accessible, 
and the floodplain areas have been historically cleared of trees and utilized for both crop and 
pasture land.  This feature of Lynde Creek is quite distinct from neighbouring watersheds such as 
Oshawa Creek or Bowmanville/Soper Creek, where steep sided, narrow valleys made tree 
clearing impractical, and valleys remained forested. 

As the east and west Lynde Creek tributaries meet near the Highway 401 corridor, the creek 
changes from a confined valley with a pool/riffle type system to an unconfined low bed relief 
stream.  These lower reaches meander through Lynde Creek Marsh. 

Stable stream systems are dynamic, with erosion, sediment transport and deposition all 
occurring.  These processes cause a meander to migrate, although the rate of migration may be 
quite gradual.  In natural areas, this stream movement may cause erosion of stream banks and 
collapse of vegetation, but the impact of these processes is not harmful to the environment, and 
in some cases is beneficial for fish habitat. 
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In urban areas, the natural movement of streams can become a concern.  Stream movement and 
erosion may impact urban structures and services within the valley systems.  Also, hydrological 
changes brought on by urban development (i. e.  greater surface runoff, less infiltration and 
evapotranspiration) have the potential to exacerbate stream instability and rate of change. 

An assessment of stream stability has been completed in the urban portion of the Lynde Creek 
watershed where erosion is of particular concern.  Prior studies have noted reaches or areas of 
concern related to urbanization and erosion control (Table 9). 

Table 9.   Reports of Erosion Concerns in Lynde Creek
Master Drainage 
Study, Lynde Creek (G. 
M.  Sernas 1988)

This study investigated erosion sites on Lynde Creek south of Taunton Road.  44 
erosion sites were reported, with the greatest concentration in the east and west 
tributaries between Highway 2 and Taunton Road.  The majority are within the open 
space system, and do not pose a risk to existing structures or services.  Many of the 
sites reported in this study have been/are being addressed by the Town of Whitby in 
association with adjacent land development. 

Brooklin Master 
Drainage Plan East 
Lynde Creek (Cosburn 
Patterson Wardman 
Limited 1992)

A field study was conducted for the East Lynde Creek, from Taunton Road to the 
northern study limits of the future Brooklin community.  17 erosion sites were 
identified with eight of these noted as requiring treatment, and the remainder requiring 
monitoring.  The identified sites were noted as erosion scars caused by the 
watercourse coming into contact with the valley wall, causing slope instability. 
Ultimately, loss of tableland and/or structures would occur.  Three of the sites noted 
have already been/ are being treated by the Town of Whitby through natural channel 
realignment, and soil bioengineering.  In addition to the 17 sites, this study noted 
numerous areas of eroding stream banks in floodplain areas, occurring predominantly 
on the meandering sections of the watercourse extending 2 km south of Winchester 
Road.  However, the condition of the stream bank at these sites is considered typical 
of small southern Ontario watercourses where agricultural practices have significantly 
altered the naturally occurring floodplain vegetation and tree cover at the edge of the 
stream. 

Lynde Creek Water 
Resource Management 
Strategy (Gartner Lee 
Ltd.  1994)

The focus of this study was to predict the impact of future land use as it related to 
erosion rates within Lynde Creek and its tributaries.  At that time it was believed that 
there would be minimal impact on the watershed due to development.  Four stream 
reaches were identified as key areas of increased erosion potential, based on 
unmitigated future land development. 
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In ideal conditions, the various reaches of a stream work together to supply, transport, and 
deposit sediment in a balanced system.  Erosion is therefore a natural and essential part of stream 
evolution.  However, it must also be recognized that in some situations the movement of streams 
will be hazardous to the public, either through damage to services and/or structures or creation of 
unsafe ground conditions.  These situations tend to occur more in urban areas where the public 
has access to the valley, and where structures exist within hazardous areas.  In the urban areas of 
the Lynde Creek watershed, the stream has also experienced extensive alteration and change in 
flow regime due to changing land use.  These impacts also lead to increased rates of fluvial 
processes, and added concern for stream erosion.  For these reasons the urban area is the focus of 
fluvial analysis.  Two assessments have been completed for each representative reach of Lynde 
Creek throughout the urban portion of the watershed, as shown on Figure 16.  These assessments 
provide information on the existing condition of reaches of the stream, and evidence of fluvial
processes that may be occurring through the reach.  This in turn provides insight into best 
management approaches for dealing with erosion or stream restoration. 

Rapid Geomorphic Assessment (RGA)
The Rapid Geomorphic Assessment (Galli 1996) provides a scoring system of stream stability, 
culminating in a Stability Index (SI) value.  This value is used to classify the reach as In Regime
when the SI <0. 2, Stressed when the SI is 0. 2-0. 4, or Unstable when the SI >0. 4.  The RGA is 
based on evidence of stream form adjustment.  It sorts reaches into categories of aggradation 
(deposition of sediment), degradation (erosion of the stream bed), channel widening, or 
movement of the meander pattern of the stream (plan form adjustment).  Furthermore, this 
assessment provides additional insight into the processes acting on the stream when Stressed or 
Unstable conditions exist.  Table 10 summarizes the findings of the assessment. 

Evidence of Adjustment Due to
Reach

Aggradation Degradation Widening Plan Form
SI Classification

1 0. 14 0. 13 0. 33 0. 43 0. 26 Stressed
2 0. 14 0. 13 0. 20 0. 71 0. 30 Stressed
3 0. 43 0. 20 0. 40 0. 43 0. 37 Stressed
4 0. 00 0. 00 0. 44 0. 29 0. 18 In Regime
5 0. 14 0. 00 0. 50 0. 43 0. 27 Stressed
6 0. 14 0. 00 0. 33 0. 71 0. 30 Stressed
7 0. 00 0. 13 0. 40 0. 14 0. 17 In Regime
8 0. 14 0. 00 0. 30 0. 43 0. 22 Stressed
9 0. 14 0. 13 0. 33 0. 14 0. 19 In Regime
10 0. 00 0. 00 0. 50 0. 14 0. 16 In Regime
11 0. 29 0. 14 0. 56 0. 43 0. 35 Stressed

Table 10.   Rapid Geomorphic Assessment Results
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Rapid Stream Assessment (RSA)

The Rapid Stream Assessment (MOE 1999) is a qualitative assessment supported by quantitative 
measures of bankfull stream dimensions, entrenchment, and plan form.  The RSA provides an 
indicator of overall stream health, including instream habitat, water quality, riparian conditions 
and biological indicators.  Each stream feature is assigned a numeric value and a corresponding 
health classification: Excellent (40-50), Good (30-39), Fair (20-29), or Poor (0-19).  The results 
of the RSA are summarized in Table 11. 

Reach 1
Reach 1 is the most downstream reach of Lynde Creek with pool/riffle sequences, flowing into 
the low bed relief style reaches of Lynde Creek Marsh.  The stream gradient is low, and the flow 
rate was noted as steady.  The stream is well connected to a broad floodplain, and meanders 
through meadows and areas of sparse deciduous tree cover.  Although there is very little 
evidence of channel hardening, the stream is impacted by bridge crossings and numerous 
shopping carts embedded in the stream.  This reach is Stressed with evidence of channel 
widening and plan form adjustment, but does not pose a threat to structures or services because 
of the broad open space area adjacent to the stream.  The combination of turbid water, lack of 
shrub and tree cover, and significant garbage/shopping carts resulted in a Fair health 
classification. 

Reach 2
This tributary of Lynde Creek originates near the upper limit of the Lake Iroquois Beach, 
meandering through active dairy farms upstream and downstream from Rossland Road. 
Upstream from Rossland Road, the stream has been altered in the past, and a series of gabion 
weirs are providing grade control for the streambed.  Cattle pastures influence the creek in this 
reach.  The lack of riparian cover or deep-rooted vegetation appears to be a factor that is 
contributing to the creek’s tendency to rapidly change plan form.  Multiple abandoned oxbows 
and former stream alignments are evident in the portion of the reach immediately downstream 
from Rossland Road, and some channel hardening (concrete rubble) is evident in outside 
meander bends.  This reach was scored as Stressed in the RGA, although evidence of planimetric 
form adjustment scored very high.  The RSA scored Fair with low scores for riparian conditions 
and channel stability. 

Reach Channel 
Stability

Scour/ 
Deposition

Instream 
Habitat

Water 
Quality

Riparian 
Conditions

Biological 
Indicators

Total 
Score

Health 
Class

1 7 6 5 4 3 3 28 Fair
2 4 4 4 6 2 4 24 Fair
3 5 5 6 5 3 4 28 Fair
4 8 6 6 6 6 6 38 Good
5 5 4 5 6 2 4 26 Fair
6 6 5 6 4 5 6 32 Good
7 5 6 6 5 4 4 30 Good
8 5 4 6 5 5 5 30 Good
9 6 5 4 6 4 4 29 Fair
10 5 5 5 6 4 5 30 Good
11 5 5 6 6 6 5 33 Good

Table 11.   Rapid Stream Assessment 
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Livestock Impacts to Streams
(FISRWG 1998)

Decreased plant vigour

Decreased plant biomass

Alteration of plant species composition 
and diversity

Reduction or elimination of woody plant 
species

Elevated surface runoff

Erosion and sediment delivery to the 
stream

Stream bank erosion or failure

Channel instability

Increased width to depth ratios

Degradation of aquatic species

Water quality degradation

Reach 3
Reach 3 is a rapidly flowing section of 
stream in a broad open floodplain with 
meadow, sparse dogwood and deciduous 
tree cover.  Lack of substantial riparian 
cover and channel instability contributed to 
a Fair health score in the RSA.  Although 
the creek is located within an open space 
area, and does not pose a threat to adjacent 
residential neighbourhoods, channel 
hardening has occurred including gabion 
baskets, armour stone, and rip-rap stone. 
Approximately 200 m downstream from 
Bonacord Avenue, the stream flows over a 
section of bedrock that acts as a grade 
control structure to prevent stream bed 
erosion. The RGA scored this reach as 
Stressed, due to evidence of stream 
widening and plan form adjustment.  This 
reach was noted as an area containing many 
erosion sites (G. M.  Sernas 1988), with 
significant erosion potential (Gartner Lee 
Ltd.  1993). 

Reach 4
Although similar in size to Reach 3, the riparian zone of Reach 4 is quite different.  Mature 
wooded areas cover this stream reach with a mixture of coniferous and deciduous trees.  The 
stream moves rapidly through a substrate of cobble and boulder, and is not impacted by channel 
hardening or disturbance, other than the Bonacord Avenue bridge crossing.  Other than some 
evidence of widening, the stream scored well in the RGA assessment and is rated as In Regime. 
Similarly, in the RSA assessment, this reach scored well in all categories, and scored in the upper 
range of the Good category.  In a few locations, the stream flows against the valley slope causing 
a large erosion scar at the southern limit of Reach 4.  There is also potential for valley slope 
erosion in other locations, but there are no structures currently at risk. 

Reach 5
Reach 5 is currently utilized for cattle pasture, although subdivision applications and 
construction work are active within the reach.  The area is impacted by long-term agricultural 
activity, and is characterized by short grass and sparse cedar trees.  Cattle were evident in the 
reach at the time of the assessment, and trampled stream bank areas were numerous.  Active 
erosion is evident along outside bends due to the lack of deep-rooted vegetation on the stream 
banks.  The RSA resulted in a Fair health score, and the RGA showed that the reach was 
Stressed. 
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Reach 6
Reach 6 is within a recently developed residential area.  South of the Cochrane Street bridge, a 
combination of landscaping and natural regeneration are converting this old pasture land to 
thicket.  The stream has been altered through soil bioengineering works including crib walls, 
fascines, and brush layering.  These works have been in place for several years, and are not only 
providing channel stability, but also providing fish and wildlife habitat with extensive shrub 
growth overhanging the stream.  This portion of the reach is a good example of creating a natural 
open space system through the land development process.  An abundance of waterfowl were 
observed in this regeneration area, and a large beaver dam has created a pond midway between 
Cochrane Street and Rossland Road.  The beaver dam has obstructed the flow of water for a 
considerable distance upstream, and the stream flow was noted as steady but not rapid.  Other 
than turbid water quality, the reach scored Good on all RSA parameters. 

Upstream from Cochrane Street, the stream flows through a horse pasture where bank erosion is 
prevalent.  Beyond this pasture the stream moves back into a forested valley reach with a mix of 
deciduous and coniferous tree species.   Although stable through the subdivision lands, the 
evidence of widening and plan form adjustment through the private pasture land resulted in a 
Stressed score in the RGA. 

Reach 7
Reach 7 is adjacent to Reach 2 and is similar with respect to the contributing drainage area and 
channel capacity.  Unlike Reach 2 however, this segment has a healthy riparian zone. 
Immediately downstream from Rossland Road, the stream flows for 125 m through a mixed 
forest, and then travels through regenerating thicket.  A section of historical alteration occurs 
further downstream, where the stream appears to have been straightened for approximately 
175 m for the purpose of maximizing the adjacent cropland. 
This reach scored Good in the RSA assessment, primarily due to riparian cover.  The RGA 
assessment scored this reach as In Regime, although extensive evidence of channel widening was 
observed.  It appears that this reach has been impacted in the past through forest clearing, 
pasturing of livestock and physical alterations.  Despite these impacts, the reach appears to have 
adjusted over time (as evidenced by abandoned oxbows) and appears to be stable. 

Reach 8
Reach 8 is located immediately south of Brooklin where extensive valley restoration by local
community groups has occurred.  The valley vegetation is a mixture of meadow and forest, with 
extensive plantings of young conifers throughout.  Approximately 700 m of trail system have 
also recently been constructed between Winchester Road and a downstream storm water 
management facility. This reach is relatively stable.  There are several instances of stream 
widening and plan form adjustment downstream from the storm water facility.  These 
occurrences caused the RGA assessment to score Stressed.  It may be that the input of urban 
storm water at this location has triggered geomorphic changes to the stream morphology 
downstream of this point.  The pond facility has an extended detention system for frequent 
rainfall/runoff events that should help mitigate these impacts, but may not be able to address the 
additional volume of surface runoff that is contributed from the urban areas.  The RSA 
evaluation scored the reach as Good due to healthy riparian conditions and instream habitat. 
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Reach 9
Reach 9 is located within the community of Brooklin, and meanders through numerous back 
yards and other private properties.  Although some properties within the reach have manicured 
lawns extending to the creek bank, the reach benefits from mature deciduous trees and generally 
healthy riparian conditions.  Multiple channel disturbances are present including weirs, storm 
sewer outfalls, and boulder armouring.  This reach scored In Regime under the RGA, and is 
generally free of significant erosion concerns.  The RSA scored Fair due to influence of urban 
conditions and disturbances. 

Reach 10
Reach 10 meanders through the Lyndebrook Golf Course lands.  Despite areas of manicured 
grass, the riparian zone generally consists of mixed deciduous and coniferous forest and thicket. 
The water moves rapidly over a streambed of boulders and clay.  No evidence of streambed 
aggradation or degradation was observed, and the RGA yielded an In Regime score.  There were 
however, many signs of stream widening and rip-rap armouring on stream banks at several 
meanders.  This reach scored Good in all categories except channel stability, where eroded outer 
bends lowered the RSA score. 

Reach 11
This reach extends through Cullen Gardens and Sheridan Nursery lands.  The riparian area is 
generally noted as Excellent, with mature cedar forest and dense shrub cover immediately 
adjacent to the stream.  The stream is very sinuous with sharp (small radius) meanders.  At 
numerous points within the reach, the creek has eroded into mature cedar trees, as evidenced by 
exposed roots and fallen trees.  At one location, a collection of fallen trees has formed a dam, 
and causes a back-up of water upstream.  These erosion areas, basal scour on inside meander 
bends, and erosion through riffle sections indicate the tendency of the creek to widen.  This reach 
is within the Lake Iroquois Beach, and therefore the erodible, sandy soils and shallow 
groundwater movement within this reach may make it susceptible to erosion processes.  The 
RGA showed that this reach was Stressed due to evidence of widening but in Good health due to 
excellent riparian conditions. 
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Habitat Factors

Temperature

Water temperature is a critical habitat factor for 
aquatic organisms. Temperature also controls 
many of the physiological processes (i. e. 
respiration, reproduction) in cold-blooded 
organisms like fish, so an increase in water 
temperature can cause an increase in energy 
expenditure to maintain these physiological 
processes.  Expending more energy means that 
more food is required.  This puts a strain on the 
resources of the aquatic environment, and 
increases competition among individuals.  In 
addition, many species can only tolerate a 
limited temperature range. In these instances 
changes in stream temperature can radically 
alter a species composition found in a stream 
reach. 

Water temperature in a stream is affected by a number of factors.  At any particular location, 
stream temperature will be influenced by the temperature of the water flowing down from 
upstream areas, the temperature of water being added from any discharge points (e. g.  storm 
sewer outfalls or groundwater inputs), and most importantly by the condition of the land cover 
adjacent to the stream.  For example, water that flows over land to a stream can be heated by the 
ground surface or the sun.  In contrast, water flowing through the ground is usually cooler as it is 
not exposed to hot surfaces or solar radiation. Due to the effects of water temperature on fishes
and other aquatic organisms, this is one of the most important factors in determining the 
distribution of fish in freshwater streams (FISRWG 1998). 

Stream temperature was measured in 2001 at each of the sampling sites following the 
methodology developed by Stoneman and Jones (1996).  Stream temperature data was collected 
during periods of extreme heat, representing stream temperature extremes.  These temperatures 
were then used to classify stream sites into categories of cold, cool, or warm water.  Classifying 
sites in this way allows managers to use temperature as a predictor of fish community type 
(Stanfield et al.  1998).  The results of this classification are presented on Figure 17. 

Warm water sites in Lynde Creek are concentrated in the urbanized portions of the watershed, 
and in agricultural areas that have limited riparian cover.  This pattern is typical for developed 
areas, since both urbanization and agriculture are known to have a significant influence on 
stream temperature. 

Warm Water – average maximum 
summer water temperature 
approximately 23o C (suitable for 
sunfishes - i. e.  largemouth bass, 
pumpkinseed)

Cool Water – average maximum 
summer water temperature 
approximately 18o C (suitable for 
rainbow trout)

Cold Water – average maximum 
summer water temperature 
approximately 14o C (suitable for 
brook trout)
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Urban areas tend to have a high percentage of impervious cover.  Impervious surfaces and poor 
riparian cover in many urban areas have been shown to increase average summer water 
temperatures by up to 5oC (Galli 1991).  In some cases, this can irreversibly shift a cold water 
stream to a cool or warm water stream, which affects the distribution of many salmonids and 
other temperature-sensitive organisms. 

In contrast, agricultural areas do not typically have as much impervious cover, but the amount of 
riparian vegetation tends to be reduced.  Removal of riparian cover from streams can increase 
water temperature to levels that exceed critical thresholds of sensitive fish species (Feminella 
and Matthews 1984).  Riparian vegetation functions to filter out sunlight and solar radiation that 
can affect the temperature of water in a stream.  Direct sunlight can be especially problematic
during the summer, when streams are at base flow. In these conditions, streams flowing out of 
natural areas can warm rapidly as they enter areas that lack good riparian cover. Riparian areas 
prevent the disruption of natural temperature patterns, and also mitigate increases in water 
temperature that can result from adjacent land use activities. 

Cool and cold water sites within Lynde Creek appear to be distributed throughout the less 
developed portions of the watershed. As shown on Figure 17, the majority of these sites are 
located in areas with natural cover, or are immediately downstream from natural cover. This 
relationship demonstrates that there is a strong temperature moderating influence on streams that 
flow through natural areas, as opposed to open agricultural or urban areas. 

In cases where the water temperature of the stream was cool or cold, but the site was located in 
an agricultural area, other factors such as groundwater input may be mitigating the effects of 
limited riparian cover. Groundwater and its effect upon fish habitat are discussed in the next 
section of this report.

It is also important to examine temperature patterns over time.  Over time, temperature patterns 
changed in response to settlement activities. Figures 19 to 21 show stream temperature trends in 
Lynde Creek from 1959, 1977 and 1983. Each of the three historic studies collected temperature 
data in different ways.  It is no possible to determine in all cases what time of day temperature 
was recorded and what weather conditions were prior to sampling. Since the modern temperature 
classification scheme used for this study has standardized sampling times and conditions, it is not 
possible to directly compare the results of the current study with historical data. Instead, the 
temperature information from the historical studies was used to examine general trends through 
time. 

It appears that water temperature has generally increased over time, and many of the cold water 
habitats in the watershed have been lost. In the Main subwatershed north of Taunton Road, there 
has been a marked increase in water temperature over time. In 1959 and 1977, stream 
temperatures were suitable for trout species, and some areas may even have been suitable for 
brook trout. By 1983, only the headwaters of the Main subwatershed appeared to be suitable for 
temperature-sensitive species.  Today, stream habitat in the Main subwatershed is almost 
exclusively warm water, and if the trend continues, increases in stream temperature are likely to 
accompany future development. 
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In the Heber Down subwatershed, the increase in stream temperature has been less dramatic, but 
is occurring nonetheless.  From 1959 to 1983, average water temperature appears to have 
increased by at least 2oC and this study found only 1 sampling site with cold water conditions.

In 1959, stream temperatures in the Myrtle Station and Ashburn subwatersheds were 
predominantly cold and cool, and appeared to be suitable for temperature-sensitive species such 
as brook trout.  Water temperature has increased over time in these subwatersheds as well, and 
there are very few cold water sites left today. There is not much temperature information 
available for the Kinsale subwatershed.  The 1959 study indicated that stream temperatures were 
likely suitable for some trout species and the current data demonstrate the stream temperatures 
have remained fairly consistent since then.  It is unknown if there were fluctuations in thermal 
regime between 1959 and present. 

In most cases, an increase in stream temperature is expected to have negative effects on fish 
communities, especially in areas that support trout and other sensitive species.  However, there 
are some instances where warm water habitat is not necessarily bad.  In many developing and 
urbanized portions of the Greater Toronto Area, including parts of Lynde Creek, stream
temperature has changed significantly from its pre-settlement condition, and these temperatures 
appear to have stabilized.  This permanent shift has resulted in a change in fish community type, 
and in many areas, these new warm water communities are healthy and well-established. 

In areas where warm water habitat has become well-established, and adjacent land uses are not 
likely to change, it is not appropriate to try to manage the fish community towards a cold water 
target.  Instead, the management goal should encourage healthy fish communities regardless of 
thermal regime.  To accomplish this, stream temperature data were examined in relation to IBI 
values (Figure 21). 

The results indicate that many of the warm water sites in Lynde Creek are in good health.  The 
healthy warm water sites appear to be concentrated in the Main subwatershed, where warm water 
conditions have persisted for the longest period of time. 

Conversely, parts of Lynde Creek with cold or cool stream temperature but poor health should be 
managed towards their original cold water state.  It is more difficult though to prescribe a 
management regime for sites that do not meet any of the above conditions.  In all remaining 
cases, management targets need to consider the future of adjacent land uses and practical 
limitations to restoration. 

Wherever there are sites in poor or moderate heath, the goal should be to improve the health of 
the fish community.  The target fish community however (e. g.  warm versus cold) will depend 
upon the existing influences on stream temperature, and the practical likelihood of future change. 
If there is opportunity to improve adjacent land cover such that there would be a positive effect 
on stream temperature, then the fish community target should reflect that.  In other words, the 
target should be to manage for the coldest fish community possible in relation to realistic future 
land use scenarios. 
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Riparian Vegetation

The River Continuum Theory is a concept that has been used to generalize and explain the 
patterns in stream ecosystems from top to bottom (Vannote et al.  1980).  It helps to identify 
relationships between streams and adjacent lands, and it describes how biological communities 
develop and change from headwaters to outlet. 

The River Continuum Theory hypothesizes that headwater streams are shaded by riparian 
vegetation which limits the growth of instream aquatic plants.  This limits food production 
within the stream, so aquatic life in headwaters is dependent upon food coming in from outside 
the channel (i. e.  leaves and twigs).  Water temperatures in these areas are usually stable due to 
the riparian vegetation coverage, and the fish community is usually restricted to species with a 
narrow temperature tolerance. 

As one proceeds downstream, the stream channel widens which increases the amount of sunlight 
on the water surface, and average water temperature.  The sunlight encourages plant growth 
within the streams, and food can then be produced within the channel.  Aquatic life in these areas 
is dependent upon both the food produced within the channel and food entering the stream from 
the adjacent land.  Consequently, species richness increases due to the higher diversity of 
habitats and food resources.  Since average temperatures are also higher, a wider variety of fish 
species are able to use these areas. 

The River Continuum Theory illustrates that the ecosystem function within a stream is highly 
dependent upon the interactions with riparian vegetation.  Fish community structure, stream 
temperature, and food production are all examples of variables that are influenced by riparian 
vegetation.  Moreover, riparian vegetation has been shown to filter sediments and contaminants 
out of over-land flow, reduce erosion by stabilizing stream banks, provide habitat for terrestrial 
wildlife, and provide recreational opportunities. 

Environment Canada (2003) undertook a literature review to determine how much habitat is 
required to ensure that fish and wildlife populations are not impaired.  A number of important 
recommendations for riparian management resulted from that process:

1. 75% of stream length should be naturally vegetated

2. All streams should have a minimum 30 m wide naturally vegetated buffer on both sides

3. Imperviousness in an urbanized watershed should be less than 10% to maintain water quality 
and quantity and preserve aquatic species biodiversity

Natural riparian vegetation cover within the Lynde Creek watershed was mapped and compared 
to the above guidelines (Figure 22).  It was found that 89% of Lynde Creek had some form of 
riparian cover (including pasture lands), but only 47% of the creek had 30 m or more of riparian 
vegetation on both sides of the watercourse.  This indicates that 53% of the 
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stream channel that lacks sufficient riparian vegetation.  The IBI analysis confirmed that many of 
the fish communities within the monitoring sties were in poor or moderate health.  Management 
strategies should focus upon improving fish habitat variables such as riparian cover. 

An overview of riparian zone requirements was done by Castelle et al.  (1994), and it was found 
that riparian zones of at least 15-30 m were required to protect streams from excessive sediment 
inputs and increases in water temperature.  Wherever natural riparian cover is lacking, the 
management goal should be to restore a minimum of 15-30 m on both sides of the creek. 

To prioritize areas in need of rehabilitation, it is important to determine which parts of the 
system are most dependent on riparian vegetation.  Going back to the River Continuum Theory, 
it is evident that headwater streams (first to third order) are most affected by riparian cover due 
to their dependence on outside food sources.  Therefore, from a watershed perspective, planting 
riparian vegetation along these streams would have a greater benefit to the entire system than 
planting riparian vegetation along large order streams. 

Another recommendation in the Environment Canada (2003) report specified a threshold of 10% 
imperviousness in a watershed.  In the Lynde Creek watershed, imperviousness was calculated to 
be 15%.  Replacement of natural vegetation with impervious surfaces affects aquatic life by 
increasing surface runoff, which then accelerates channel erosion and downstream flooding 
(Environment Canada 2003).  It has been demonstrated in a number of studies (Klein 1979; 
Booth 1991; Wang et al.  2003) that a rapid decline in fish habitat, water quality and channel 
stability tends to occur when the 10% imperviousness threshold is exceeded.  It is difficult to 
remediate the effects of imperviousness in a watershed, and the resulting changes that have 
occurred in the fish community may not be reversible.  Stream buffers and storm water 
management practices are beneficial to maintain pre-development conditions in non-impacted 
areas, but it may not be possible to mitigate the degradation to fish habitat in areas where the 
imperviousness threshold has already been exceeded (Schueler 1995). 

Riparian zone restoration may be the most effective means to not only improve channel stability 
and fish habitat, but to reduce the overall effects of imperviousness in a watershed.  Riparian 
zone restoration is generally inexpensive, beneficial at a large scale, and has more longevity with 
minimal maintenance than traditional storm water management treatments (Opperman and 
Merenlender 2004). 
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Groundwater

Hydrogeology is the study of the interaction between soils and water beneath the soil surface. 
As water infiltrates into the ground (groundwater recharge) it generally passes through an 
unsaturated zone, and if it continues to move vertically, it may enter into a saturated zone.  The 
saturated zone is where all the voids between the soil particles are filled with water, creating an 
underground supply of water or aquifer.  The top of the saturated zone, or aquifer, is commonly 
called the water table.  Where the water table elevation matches the elevation of the ground 
surface, the aquifer may discharge groundwater to the surface.  The separation of the discharge 
point from the point of recharge can be a considerable distance, as is commonly the case on the 
Oak Ridges Moraine. 

Where streams cut through the ground surface, the groundwater flow pattern reflects discharge to 
the streams.  In some areas within the Lynde Creek watershed this discharge is significant. 

Groundwater discharge is often observed in the form of springs and seeps along the sharp 
topographic break of the southern slope of the Oak Ridges Moraine constituting the source of 
many tributaries and streams in the watershed.  A potential discharge map was generated using 
attribute data associated with borehole records stored in the provincial YPDI database.  (Figure 
23).  The map shows the intersection of ground surface (from a digital elevation model for the 
area) with shallow water tables.  In the Lynde Creek watershed, potential discharge is generally 
observed in and around the watercourses.  Large areas of potential discharge occur north of 
Highway 7, and in the urban part of the Main subwatershed. 

These potential discharge locations are useful for understanding stream temperature and fish 
species distributions, since groundwater upwelling is important for maintaining stream 
temperatures and providing suitable spawning and wintering habitat for many fishes. The 
majority (69%) of the cool and cold water sites are in areas showing groundwater discharge
(Figure 23).  The presence of groundwater discharge should be viewed as contributing to the 
maintenance of cool and cold water conditions rather than being the only cause.  In areas such as 
the developed portion of the Main subwatershed, warm water conditions prevail despite the 
presence of potential groundwater discharge. The effects of land use on stream temperature may 
overwhelm any temperature moderating effect from the groundwater.  In other areas of the 
watershed, there are cold water sites where no potential groundwater discharge is shown.  In 
these cases, some other factor must be responsible for maintaining healthy thermal conditions of 
the stream. 

From a management perspective, it is most beneficial to use groundwater information to identify 
areas that have the best potential for rehabilitation.  Groundwater information is very useful 
when used in conjunction with riparian vegetation mapping to identify priority planting sites. 
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Brook trout spawning takes place most often in cool or cold headwater streams in the vicinity of 
groundwater upwellings (Scott and Crossman 1973).  When the capture locations of brook trout
were plotted in relation to potential groundwater discharge areas, it was clear that most of 
capture sites (71%) were in the vicinity of potential groundwater discharge areas.  This can be 
used to identify candidate sites for rehabilitation.  Other factors relating to the distribution of 
brook trout as an indicator species, and limitations to their distribution was discussed in the 
Habitat Suitability Index section of this report.

Water Quality

Water is a valued public resource, and streams with unimpaired water quality satisfy a wide 
variety of needs, such as consumption, recreation, and industry.  Streams with impaired water 
quality can pose health risks for local residents, livestock, or wildlife.  Thus it is important to 
characterize the water quality conditions within a watershed, so that informed management 
recommendations can be made. 

There are two common approaches used to measure water quality: biological and chemical. 
Each approach measures different aspects of water quality, and are discussed in the following 
sections. 

Biological Water Quality
Biological water quality analysis is typically used as an evaluation tool for characterizing large 
areas such as watersheds.  Chemical analyses are useful for understanding site-specific 
conditions.  At a watershed scale these analyses have been known to be unreliable predictors of 
water quality (Griffiths 1998).  Impacts on water resources resulting from channelization, flow 
and temperature alterations, or physical habitat destruction are typically undetectable by 
chemical monitoring programs.  Biological systems integrate the independent and interactive 
effects of environmental factors, a property that makes them more robust indicators of water 
quality or ecosystem health. 

The Biological Water Quality Monitoring Program (BioMAP – Griffiths 1998) was chosen as 
the sampling protocol for this study.  BioMAP evaluates the benthic macroinvertebrate 
community at a site to determine whether the water quality of a stream segment is Impaired or 
Unimpaired as defined in the Ontario Water Resources Act (1990).  The use of benthic 
macroinvertebrates as water quality indicators is useful because they are good indicators of 
localized conditions; they show effects of both short and long-term impacts; they are abundant 
and easy to sample; and degraded conditions are easily identified (FISRWG 1998). 

Biological water quality results are interpreted using a Water Quality Index (WQI).  This index is 
calculated by averaging the sensitivity values of all the benthic macroinvertebrates found at each 
sampling site.  There is a minimum expected WQI value for different watercourses based upon 
their size and flow conditions. If the calculated WQI value at a study site is lower than the 
minimum expected value (Table 12), the water quality is considered
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Impaired.  If a site is classed as Impaired the further classifications of Enriched, Degraded or 
Toxic can be determined.  An Impaired Enriched site is adversely affected by organic or nutrient 
enrichment; Degraded would infer channelization or other habitat manipulations; Toxic would 
refer to a site affected by metals, pesticides or other forms of direct water pollution. 

Watercourse 
Type Description

Minimum 
Expected 
WQI Value

River Watercourse 16 to 64 m wide 9

Stream Watercourse 4 to 16 m wide 12

Creek Watercourse <4 m wide 16

Fourteen sampling sites were chosen within Lynde Creek (Figure 25), and the WQI results are 
summarized in Table 13. 

Of the sampling sites within urban areas, 75% were found to be Impaired, and 83% of sites in 
natural areas were Unimpaired.  Half of the agricultural sites were Impaired, and Unimpaired
agricultural sites were typically close to headwater areas.  The outfall of Chalk Lake is 
characterized by an invertebrate community indicative of organic enrichment.  Sampling 
locations where livestock were observed to use the creek for water contained macroinvertebrates 
that are indicators of organic enrichment.  Sampling locations that lacked significant riparian 
vegetation tended to contain macroinvertebrates that are indicators of open canopy conditions, 
suggesting that the absence of riparian vegetation is affecting the composition of the aquatic 
community.  Sampling locations in natural areas were most often associated with 
macroinvertebrate communities that are indicators of high water quality according to BioMap 
results.  In general, nutrient and organic enrichment were the main causes of impairment at 
sampling sites within Lynde Creek. 

Table 12.   Minimum expected values for Water Quality Index using the BioMap 
Protocol
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BioMAP water quality results were also mapped 
in relation to the IBI scores for fish community 
health (Figure 26).  No direct relationship 
between water quality impairment and fish 
community health was evident, which suggests 
that water quality is only one of many variables 
affecting fish community health.  In the urban 
area where water quality was shown to be 
impaired, a healthy warm water fish community 
has become established, as shown by the presence 
of species that are tolerant of degraded water 
quality conditions.  The areas where water quality 
impairment are of highest management concern, 
are the cool and cold water sites that contain fish 
communities that tend to be sensitive to water 
quality degradation. 

Site BioMAP 
Status

Impairment Concern

LY01 Impaired cumulative effects of 
development and agriculture

LY02 Impaired organic enrichment
LY03 Impaired nutrient enrichment/garbage
LY04 Impaired organic enrichment/cattle 

access
LY05 Unimpaired slight nutrient enrichment
LY06 Unimpaired
LY07 Impaired organic enrichment/cattle 

access
LY08 Unimpaired slight nutrient enrichment
LY09 Unimpaired
LY10 Impaired organic enrichment/cattle 

access
LY11 Unimpaired
LY12 Unimpaired slight organic enrichment
LY13 Unimpaired
LY14 Impaired organic enrichment

Table 13.   BioMAP Results from 2001 CLOCA sampling
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Chemical Water Quality

Chemical water quality analyses are useful for identifying specific contaminants or 
understanding the nature of water quality impairment within a particular region.  There are a 
number of studies that contain chemical water quality data for Lynde Creek (Table 14). 

These studies were consistent in demonstrating that the water quality of Lynde Creek generally 
deteriorates from northern rural areas to southern urban areas.  Much of the urban pollution in 
Lynde Creek has been documented to result from industrial waste, sewage waste and untreated 
storm water.  The northern portion of the watershed receives nutrient and metal contamination 
from uncontrolled grazing and fertilizer runoff. These results indicate the types of chemical
contamination have remained the same over time.  Some contaminants, such as chlorides, appear 
to be more prevalent than in the past. 

Report Key Trends/Significant Findings

CLOCA Conservation 
Report (ODERM 1964) 

Contamination by turbidity; direct discharge of storm water and an absence of sanitary sewers; 
chlorine contamination from swimming pool discharge. 

Ministry of Environment 
Permanent Site 
#010800102 at Victoria 
Street (1965-2000)

Total ammonia decreasing; chlorides drastically increased; phosphorus and copper routinely 
surpass water quality objectives; bacteria levels curtail recreational use (e. g. , swimming). 

CLOCA Watershed 
Inventory (Gartner Lee 
Ltd.  1979)

Warm water temperatures noted on all branches; east branch at Cullen Gardens contaminated 
with nitrogen and chlorides and high conductivity noted; Whitby contaminated by nitrogen, 
organic enrichment, phosphorus and turbidity; west branch through Heber Down Conservation 
Area only slightly enriched. 

Inventory and Assessment 
of Four Streams within the 
CLOCA Watershed 
(Tumey 1984)

High levels of alkalinity, hardness and pH; high dissolved oxygen levels; water conditions not 
limiting to sport fish. 

Master Drainage Study, 
Lynde Creek (G. M. 
Sernas 1988)

Not suitable for water supply, body contact recreation or cold water fisheries (except for the 
upper section of Lynde Creek); high nitrogen and phosphorus levels. 

Lynde Creek Watershed 
Resource Management 
Strategy (Gartner Lee Ltd. 
1994)

Discharge from Chalk Lake showed highest recorded levels of suspended solids, fecal 
coliforms and temperature; water quality of both main branches similar at Taunton Road; high 
levels of phosphorus and copper throughout the system. 

Table 14.   Previous Reports of Water Quality in Lynde Creek
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Elevated levels of nitrogen and phosphorus have also been common water quality issues in 
Lynde Creek over time.  Both nitrogen and phosphorus can enter surface waters as a result of 
human activities such as point source discharges of waste water or non-point source activities 
such as agriculture and urban development.  Loading of nitrogen and phosphorus in a stream can 
increase the rate of algae and aquatic plant growth, which can deplete oxygen levels in the water 
when the excess organic material decomposes (FISRWG 1998).  This can cause significant stress 
to aquatic communities during summer periods when flows are decreased and water temperatures 
increase. 

The water quality trends reported generally support the findings of the biological water quality 
monitoring.  Urban areas show the highest levels of contamination within the watershed, and all 
but one of the urban BioMAP sites were Impaired.  The cumulative effects of erosion, pollution, 
and other urban practices such as reduced soil infiltration appear to be reflected in the benthic 
communities within and downstream from the urban areas. 

Barriers

Barriers to fish movement are an important limiting factor for habitat use.  Without unrestricted 
access to all parts of a creek system, habitat quality becomes irrelevant.  If a fish cannot get 
there, it cannot use the habitat.  In some cases however, the presence of a barrier can actually be 
beneficial to a particular fish community. In some instances, if an obstruction has been in place 
for a significant length of time a population of a species, such as brook trout, may have become 
isolated from downstream areas.  This isolation could prove to be beneficial by isolating the 
brook trout from more competitive species such as rainbow trout.  The best management option 
may be to protect the isolated populations by maintaining the obstruction. 

Within Lynde Creek, there are relatively few instream structures that are barriers to fish 
movement.  Of the nine saw and grist mills that were built in the late 1800s and early 1900s, only 
two dam structures remain.  Most of the historical information presented here is taken from 
Winters (1999).  A structure is considered to be an obstruction if it prevents anadromous fish 
from accessing upstream habitat, or causes them to congregate at the base of the structure for an 
extended period of time.  Natural obstructions such as beaver dams and log jams are not usually 
permanent barriers to fish migration, and are therefore not of management concern. 

Eight barriers to fish movement are found within the Lynde Creek watershed. These were 
originally built to provide water supply impoundments to drive mill machinery, as sources of 
recreation, or for agricultural purposes.  There are no longer any functioning mills on Lynde 
Creek, and the remaining impoundments or ponds are used for irrigation and recreation (Figure 
27). 
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Cullen Gardens Dam
The Cullen Gardens dam was originally built in the late 1860s to retain water to drive grist mill 
machinery.  The area at the time was known as Bagotville and the mill itself was known as the 
Patly Mills.  Cullen Gardens and Miniature Village are the current owners and operate the dam 
during the summer months.  Cullen Gardens staff have indicated that the dam is opened during 
the spring and fall to accommodate anadromous fish.   With all stop-logs in place, the pond is 1. 
5 m higher than the creek elevation. 
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Collins Dam
The Collins dam was originally built by J.  B.  Bickel in 1859 to retain water to drive grist mill 
machinery.  The dam is currently owned by the Collins family, and the recreational pond above 
is jointly owned by the Collins and Vessey families.  The Vessey family has indicated that the 
dam is opened in the spring of the year to accommodate rainbow trout spawning runs and drawn 
down in the winter to relieve siltation problems and create ice skating conditions.  With all stop-
logs in place the dam is 1. 5 m higher than the creek elevation.  The dam also incorporates a 1. 
5 m long concrete apron. 

Devil’s Den Weir
The Devil’s Den weir was built by CLOCA in 1980 to create a partial creek diversion to the 
Devil’s Den pond; a popular recreation feature within Heber Down Conservation Area.  The weir 
is two-tiered and is constructed of steel gabion basket filled with rip-rap.  In periods of low flow 
this structure is a barrier to fish movement. This removal was completed by CLOCA in 
September of 2005 (Appendix ??). 

Photo:  Before and After Construction, 2005
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Highway 7 Culvert
The Highway 7 culvert appears to have been modified several times since the initial installation 
to accommodate road widening. The culvert is a two metre concrete box including a ramp angle 
of 45o which precludes passage by fish.  Removal or redesign of this culvert would facilitate fish 
passage, but the presence of redside dace upstream from the structure should be considered 
before remediation works take place.  The culvert currently restricts access to approximately 9. 
5 km of creek. 

Muirhead Berm
The Muirhead berm is approximately 5 m higher than the creek elevation and was built to create 
a pond for recreational purposes in the 1970s.  The Muirhead family has indicated that the 
bottom-draw pond has been stocked with rainbow trout, but the success of the stocking in 
unknown.  This berm currently restricts access to approximately 1. 5 km of creek. 

McIntosh Berm
The McIntosh berm was originally built in the early 1900s to 
create a pond for irrigation and livestock watering.  The pond 
incorporated a top-draw outlet structure within the berm 
which is approximately 2 m above creek elevation.  The 
McIntosh berm restricts access to approximately 800 m of 
creek. 
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Ashton Berm
The Ashton berm is located approximately 
400 m upstream from the McIntosh berm.  The 
pond has a top-draw outlet structure and is 
approximately 1. 5 m higher than the creek 
elevation.  The pond was originally built in the 
early 1920s to provide a pond for irrigation and 
livestock watering.  The pond is located 
approximately 750 m downstream from the 
outlet of Chalk Lake and many species of fish 
such as largemouth bass that are common to 
Chalk Lake are found within the Ashton pond. 

Bryant Sideline Culvert
The Bryant Sideline culvert is a
corrugated steel culvert with concrete 
sections added.  All sections are in ill-
repair and have separated from one 
another.  The upstream corrugated steel 
section has failed and has slumped into 
the creek and the most downstream 
concrete section has been undermined 
and does not carry flow throughout most 
of the year.  This culvert currently 
restricts access to approximately 2 km of 
creek. 
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Aside from precluding use of habitat by fish, barriers within the creek system can have serious 
effects upon the aquatic resource.  Impoundment of water behind a physical structure causes 
sediment to settle out from the water column.  This can lead to silt build-up in a pond, and 
sediment deprivation downstream.  The sediment deprivation downstream can cause an increased 
rate of stream bank erosion.  This occurs as the system attempts to re-establish balance with the 
natural sediment load rates of the stream. 

Sediment accumulation in a pond may also require periodic dredging, or in some cases flushing 
of silt into downstream creek sections at the time of the next removal of stop logs.  This can 
harm the fishery if there are elevated suspended sediment loads in the water, or the sediment can 
smother spawning beds and habitat with silt. 

Table 15.   Recommended Barrier Management Actions

Barrier Recommended Action

Cullen Gardens Dam Redesign to accommodate fish 
passage

Collins Dam Redesign to accommodate fish 
passage

Devil’s Den Weir Removal scheduled for 
summer 2005

Highway 7 Culvert Redesign with consideration 
given to redside dace upstream

Muirhead Berm Removal

McIntosh Berm Removal if no impact to fish 
community upstream

Ashton Berm Removal if no impact to fish 
community upstream

Bryant Sideline 
Culvert Replacement with new culvert

Timing of dam operations can also affect the 
fishery if restrictions to critical life stages of fish 
occur.  Some dams are operated to allow fish 
migration at the appropriate time of year, 
however this requires that the operator be 
attentive to weather and stream conditions to 
adjust to variations in the time of fish migration. 

Dams that are not operated to allow high flow to 
pass through can allow water to overtop the 
structure, resulting in erosion of earth 
embankments and failure of the dam.  Failure of 
a dam causes release of pond water as a flood 
wave, and flushing of sediment from the pond 
area.  Downstream areas can be damaged by 



91Lynde Creek Aquatic Resource Management Plan

Management Issue Summary
Based on the current watershed conditions, and an analysis of aquatic conditions, a number of 
aquatic management issues have come to light.  From a broad perspective, there are a number of 
large-scale effects that need to be considered. 

Climate change could have a major influence on Lynde Creek as precipitation events become 
less frequent and more severe over time.  Predicted droughts and intense runoff events will affect 
the watercourse by increasing erosion rates and limiting the ability of water to infiltrate the 
ground, ultimately lowering water tables and decreasing groundwater discharge to the stream. . 
It has been predicted that a 2C increase in water temperature can reduce growth rates, 
reproductive success and survival of rainbow trout (NRC 2003).  Increases in mean annual 
stream temperature could have considerable impact on local coldwater fishes. 

Water usage in the Lynde Creek watershed may have negative effects on the streams aquatic 
community.  The influences of water taking on the watershed require further investigation. 
Shallow water taking has many localized effects but deep water taking of groundwater can have 
many watershed wide effects.  A management recommendation is the development of a 
comprehensive water budget to better understand and protect surface water and ground water 
resources. 

The vast majority of the Lynde Creek watershed is current in agricultural land uses, but living 
and employment areas are continuing to expand in Whitby, and areas north of Rossland and 
Taunton Roads will experience significant changes ion land use that will ultimately have an 
effect upon aquatic resources.  Likewise, the community of Brooklin will continue to expand east 
and west. 

Except for brook trout, the occurrence and distribution of salmonid species has generally 
increased since 1959.   Rainbow trout have become the most common salmonid species in Lynde 
Creek.  Stream habitats that were historically inhabited by brook trout have become occupied by 
rainbow trout (Figure 27). Brook trout were found at only seven sampling sites in the Lynde 
Creek watershed.  These sites were mostly confined to the upper reaches of the Till Plain and on 
the Oak Ridges Moraine.  Despite the lack of suitable habitat for brook trout in many areas of the 
watershed, significant numbers were captured in forested areas.  Distribution of natural cover 
and the presence of rainbow trout seem to be affecting the distribution of brook trout. 

Rainbow trout and Chinook salmon have been stocked in Lake Ontario, and both species are now 
known to use Lynde Creek for various parts of their life cycles. 

Smallmouth bass were only found in the lower reaches of Lynde Creek in 1959, but are now 
found north of Taunton Road.  This indicates a potential shift occurring in thermal conditions of 
the creek from south to north in the watershed. 
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Redside dace were found within the Main, Heber Down and Ashburn subwatersheds.  This 
species at risk is known to be sensitive to land use activities that increase water temperature and 
turbidity.  A general decline in the population of this species has been noted (Anderson 2002). 
Redside dace were only found at four sites during this study, occurring on the Lake Iroquois 
Beach and Till Plain. 

Common carp were found in Lynde Creek Marsh, but may also be located in upstream portions
of Lynde Creek.  This non-native species is known to be highly detrimental to aquatic 
communities by competing for resources, destroying aquatic vegetation and degrading water 
quality.  Presence of non-native species adds additional stress to native fish communities, and 
needs to be monitored over time. 

When the fish sampling data were analyzed using an Index of Biotic Integrity, it was shown that 
none of the sites achieved the target score for stream health. Only 22% of the sampling sites 
demonstrated good fish health. The majority of sites, 55%, scored as being in moderate health. 
A total of 23% of the sites had a fish community in poor health.  In total, 78% of all sites were in 
the bottom two health categories, showing moderate to severe impact from human activities in 
the watershed.  In urban areas, more than two-thirds of all sites scored in the moderate or poor
health categories.  The majority of sampling sites which demonstrated poor aquatic health were 
located in agricultural areas (69%).  These findings demonstrate the incredible potential for 
habitat restoration opportunities through stream stewardship activities. Of the sites showing a 
healthy aquatic community, the majority (83%) were located in natural areas.  This value 
suggests that the occurrence of natural areas can have a positive influence on the quality of 
aquatic life found in the local area. 

Historically, Lynde Creek was considered to be cold water habitat.  Currently, cold and cool 
water sites are mostly distributed throughout the less developed portions of the watershed.  The 
majority of these are located in areas with natural cover or in close proximity to natural cover. In 
some cases, cool and cold water sites were located in agricultural areas where groundwater 
appeared to be moderating the effect of minimal riparian cover.  In fact, 69% of all cool and cold 
water sites in Lynde Creek were in areas of potential groundwater discharge.  Of these sites 71% 
of brook trout occurrences were in these areas. 

Warm water sites were concentrated in the urbanized portions of the watershed, and in 
agricultural areas with limited cover. According to the IBI results some of the healthiest fish 
communities were found in the warm water sections of lower Lynde Creek. 

It appears that water temperature has generally increased over time, and many of the cold water 
habitats in Lynde Creek have been lost.  Until 1977, average water temperature in Lynde Creek 
was reported to be suitable for trout species, but today, only the upper reaches of the watershed 
remain suitable for long-term viability of trout populations. 
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Natural riparian cover in the watershed occurs along 89% of Lynde Creek in various quantities. 
However, only 47% of the creek meets the Environment Canada guidelines for riparian health 
(30 m of riparian vegetation on both sides of the creek).   First to third order streams are most 
affected by lack of riparian cover, and are the greatest priority for riparian zone restoration. 

First order streams represent almost half of the drainage area within the watershed, and almost 
half of those tributaries arise on the Oak Ridges Moraine and Lake Iroquois Beach.  Thus the 
importance of small headwater streams as a significant aquatic resource cannot be overlooked. 
Nor can the contribution of major groundwater resource areas to the maintenance of a large 
portion of the aquatic system. 

Imperviousness was calculated at 15% for the Lynde Creek watershed, which exceeds the 
Environment Canada guideline of 10% to maintain aquatic health.  Riparian zone plantings may 
be the most effective way to reduce the overall effects of imperviousness.  Further storm water 
management practices can be conducted at a site specific level.  The use of downspouts can help 
to direct rainwater to unpaved surfaces.  Rain barrels can help to manage runoff and also provide 
storage for water to be used in lawn and garden irrigation activities. 

Water quality generally deteriorates from the northern headwater areas to the southern urban 
area. Most sites of sites in urban areas showed impaired water quality, and much of the urban 
pollution documented in Lynde Creek has come from industrial waste, sewage waste and 
untreated storm water.  In contrast, 83% of sites in natural areas were unimpaired. 

The agricultural sites showed a mix of impaired and unimpaired conditions, but the majority of 
the unimpaired agricultural sites were located close to headwater areas.  Sampling locations 
where cattle grazing in or near the creek was observed tended to contain invertebrates that are 
indicative of organic enrichment.  From both biological and chemical sampling, nutrient and 
organic enrichment are the main causes of water quality impairment which has occurred within 
Lynde Creek. 

Eight barriers to fish movement have been identified in Lynde Creek.  These barriers not only 
restrict access to aquatic habitat, but affect the overall health of Lynde Creek by altering 
sediment transport systems through long-term accumulations and periodic mass releases. 
Removal and/or redesign of these barriers would provide long-term benefit to the health of 
Lynde Creek. 
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Main Subwatershed
AQUATIC ASSESSMENT & HABITAT FACTORS

As expected in a high order part of the creek system, the fish community was diverse, comprised of 20 
species.  The fish species captured are representative of a mixed warm and cool water community.  All of 
the sites scored Moderate to Good health in the IBI, demonstrating that the fish community has adapted to 

the degraded, warm water conditions of the urban area. Redside dace were captured at LA16, in a natural area at the upstream 
end of the subwatershed where cool water temperatures still exist.  The fish community in Lynde Creek Marsh was a mix of 
riverine and lake species using the marsh for rearing and spawning habitats. Common carp were found in Lynde Creek Marsh, 
affecting quality of habitat and competing with native species.  Fish community health in the marsh rated as Fair – Good in 
relation to other Durham Region coastal wetlands (Figure 28).

Most of the RSA sites scored Good for aquatic habitat.  The riparian cover component of the health score 
was consistently the reason for qualifying the sites as Good habitat.  The HSI showed that the habitat was 
suitable for rainbow trout, and both adults and juveniles were found from LA06 to LA17.  The HSI 

showed that the habitat was not suitable for brook trout, and none were found in this subwatershed (Figure 28).

Almost half of all stream banks sampled using OSAP were shown to be stable.  Likewise, half of the RGA 
reaches scored as Stressed and the other half were In Regime.  In the reaches that were Stressed, the issues 
were widening and plan form adjustment occurring in pasture lands and downstream from storm water 

facilities.  No substantial channel hardening was observed, but some reaches were influenced by bridge crossings and foreign 
debris (e. g.  shopping carts) embedded in the stream. 

Until 1977, reports indicated that this part of Lynde Creek was suitable for trout species. Rainbow trout
are still found, but water temperatures exceed the tolerance threshold for brook trout.  In 2001, more than 
80% of the sites sampled were classified as warm water.  Cool water sites are found north of Highway 7. 

The land is mostly developed, but riparian areas are generally substantial and continuous along the creek. 
Some areas have been negatively influenced by recreational trails. 

Large areas of potential groundwater discharge have been identified in the urban portions of this 
subwatershed.  However, the effect of land use overwhelms temperature moderation from the discharge. 

Historically, storm water management facilities were not incorporated into older developments in this 
subwatershed.  Recent residential development adjacent to Lynde Creek Marsh has included storm water 
management facilities, but as the receiving waters for the entire watershed, the marsh is still subject to the 

cumulative effects of upstream land use activities.  BioMAP sites scored as Impaired south of Rossland Road, with the 
impairment issues being nutrient enrichment and refuse in the creek.  The Hilsenhoff scores calculated as part of OSAP 
showed sites LA01-LA07 as Poor to Very Poor water quality, and sites LA08-LA17 as Fair to Good water quality (Figure 28). 

The Cullen Gardens and Collins dams are barriers to fish migration.  Both structures can be manually 
operated to allow fish passage, but removal or redesign would be a better long-term solution. (Figure 28)

RECOMMENDATION IMPLEMENTATION
1. Maintain cool water conditions at the upstream end of the watershed.  This will 

provide potential increases in habitat for both redside dace and brook trout. 
Policy and Planning & Fisheries 
Protection Legislation

2. Require stringent sediment controls and strict storm water quality standards in areas 
where redside dace are found. 

Policy and Planning & Fisheries 
Protection Legislation

3. Examine opportunities/possibilities for excluding common carp from Lynde Creek 
Marsh or reducing their impact on the native fish community. Monitoring and Research

4. Restore riparian vegetation in pasture land areas to increase channel stability and 
decrease sedimentation from erosion and decrease warming of stream channels. Stewardship Initiatives

5. Retrofit older developments at the downstream end of the subwatershed with storm 
water management facilities to mitigate water quality impacts. Policy and Planning

6. Remove or redesign the Cullen Gardens and Collins dams to allow fish passage. Stewardship Initiatives
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Kinsale Subwatershed  

AQUATIC ASSESSMENT & HABITAT FACTORS

No salmonids were captured in this part of Lynde Creek.  Many of the segments dried up during 
the summer sampling, leaving deep pools as the only remaining habitat.  The fish community is 
composed of cool water species, some of which are known to be tolerant of pollution and/or turbid 

water conditions.  The IBI rated the fish community health as Moderate to Poor, as a result of having few trout or 
sunfish species or top predators to balance out the fish community. 

The RSA site scored the fish habitat as Fair, as a result of low scores for riparian conditions and 
channel stability.  The HSI shows that the habitat is suitable for both brook trout and rainbow trout, 
but neither of these species was found in this subwatershed. 

Almost half of all stream banks sampled using OSAP were shown to be stable.  Only one RGA site 
was done, and the reach scored as Stressed.  Issues contributing to the Stressed score were channel 
hardening, and plan form adjustment in pasture lands and downstream from areas where substantial 

channel alteration has occurred in the past. 

Stream temperature was reported as cool in 1959.  In 2001, cool and warm water sites dominated, 
with only one cold water site found at the upper end of the subwatershed. 

Agricultural land use dominates the subwatershed, and intensive land use practices have resulted in 
much of the riparian and forested areas being removed.  A large proportion of the subwatershed 
lacks 30 m riparian vegetation on both sides of the creek. 

Potential groundwater discharge areas occur south of Taunton Road along the watercourse.  The 
significant lack of riparian vegetation in these areas may be reducing the temperature moderating 

effects (i. e.  cooling) of the discharge.  The only cold water site found is located in an area of groundwater discharge. 

Hilsenhoff scores calculated as part of OSAP indicate degraded water quality conditions.  Scores 
ranged from Poor to Very Poor.  The two BioMAP sites also showed Impaired water quality 
conditions, with organic enrichment and cattle access to the creek identified as the major issues. 

No barriers to fish migration have been identified. 

RECOMMENDATION IMPLEMENTATION

1. Work towards establishment of a healthy cold water fish community by 
restoring the distribution of native trout species to balance trophic levels

Policy and Planning & Fisheries 
Protection Legislation

2. Restore channel stability in pasture land areas where channel alteration has 
occurred in the past. Stewardship Initiatives

3. Rehabilitate stream temperature through riparian plantings and storm 
water management controls. 

Policy and Planning, Stewardship 
Initiatives & Fisheries Protection 
Legislation

4. Improve water quality by limiting inputs of nutrients to the creek using 
alternate watering systems for livestock and riparian zone restoration. Stewardship Initiatives
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Heber Down Subwatershed

AQUATIC ASSESSMENT & HABITAT FACTORS

This high order section of Lynde Creek showed a diverse fish community comprised of 20 species.  The 
IBI scores for fish community health range from Good to Poor. Redside dace were found at sites LC06 
and LC07, and were also found upstream from the Highway 7 culvert during supplemental sampling. 

Rainbow trout were found throughout, with the majority of individuals captured being juveniles. Brook trout were only 
captured at LC19, but were also found upstream and downstream from Brawley Road during supplemental sampling. Chinook 
salmon have been observed during fall migration. 

Both RSA sites scored fish habitat as Fair.  The issues that resulted in the Fair assessment were lack of 
substantial riparian cover and channel instability.  The HSI calculations showed that the majority of this 
section of Lynde Creek provided suitable habitat for brook trout, but they were only located at the most 

upstream end of the subwatershed. rainbow trout were found throughout, and may be displacing brook trout from suitable 
areas due to competition. 

Half of all stream banks sampled as part of OSAP were found to be stable.  Both RGA sites in the 
urbanized area, however, were scored as Stressed.  The issues contributing to the Stressed classification 
were identified as channel hardening and channel widening in areas of cattle pasture.  Erosion was most 

prevalent in areas lacking substantial riparian vegetation. 

Since 1959, there has been an increase in stream temperature by an average of 2oC.  In 2001, one-third of 
the sites sampled were classed as warm water, with the remaining sites being cool water (except for one 
cold water site at the upstream end of the subwatershed). 

Conversion of agricultural areas to residential uses will continue to occur in this subwatershed, which may 
increase the extent and quality of existing riparian cover.  Few agricultural areas meet the riparian 
vegetation guidelines for 30 m cover on both sides of the creek. 

Large areas of potential groundwater discharge have been identified north of Highway 7.  The only brook 
trout captured in this subwatershed were located within this large groundwater discharge area, indicating 

that suitable spawning conditions may be supported by this water input. 

Hilsenhoff scores calculated as part of OSAP ranged from Fairly Poor to Good water quality, with no 
clear quality trends identifiable.  The BioMAP sites showed both Impaired and Unimpaired water quality 
conditions, with the Impaired sites occurring in agricultural areas and the Unimpaired sites occurring in 

natural areas.  Impairment issues were identified as organic enrichment and cattle access to the creek. 

Devil’s Den weir is currently a seasonal barrier to fish migration, but plans to remove the structure and re-
establish fish passage are underway.  The Highway 7 culvert is also a barrier to fish migration, but prior to 

removal or redesign consideration needs to given to the redside dace community located upstream. 
RECOMMENDATION IMPLEMENTATION
1. Require stringent sediment controls and strict storm water quality standards in areas 

where redside dace and brook trout are found. 
Policy and Planning & Fisheries 
Protection Legislation

2. Reduce sedimentation from erosion by restoring riparian vegetation in widened areas 
of pasture lands and remediation of sites where channel hardening has occurred. 

Stewardship Initiatives & 
Fisheries Protection Legislation

3. Employ Best Management Practices in and near riparian areas as new development 
proceeds. Policy and Planning

4. Reduce the degradation of water quality by restricting cattle access to the creek and 
restoring impacted riparian areas. Stewardship Initiatives

5. Monitor fish passage at the Devil’s Den weir site after removal of the structure to 
ensure that fish migration can occur. Monitoring and Research

6. Replace or redesign the Highway 7 culvert to provide fish passage, with consideration 
given to the redside dace community upstream. 

Policy and Planning, Monitoring 
and Research, & Fisheries 
Protection Legislation
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Ashburn Subwatershed 
AQUATIC ASSESSMENT & HABITAT FACTORS

Both warm and cool water fish species are found in this part of Lynde Creek, but more than half of the 
sites scored Poor for fish community health in the IBI.  Rainbow trout were the most commonly 
captured salmonid, with juveniles predominating.  One adult brook trout was captured at LD01 in an 

area with extensive riparian cover and cool water temperature. Redside dace were found at site LD03 and north of Myrtle 
Road during supplemental sampling.  The most abundant species captured in Chalk Lake was largemouth bass, with 
pumpkinseed and brown bullhead also being common. 

The HSI showed that all sample sites in this subwatershed were suitable habitat for brook trout, but only 
one individual was captured at site LD01, along with an abundance of rainbow trout.  Upstream from 
LD01, no salmonids were captured, despite suitable habitat conditions.  No barriers to fish migration 

were identified at the downstream end of the subwatershed, so the habitat is accessible to migratory fish.  The lack of 
salmonid capture may be a result of too few sampling sites, or a key habitat factor such as riparian cover may be limiting. 

The majority of the stream banks sampled during site specific stream assessments were found to be 
stable. 

In 1959, water temperatures were found to be predominantly cold and cool.  In 2001, only four sites 
were found to have cool water temperature, with the remaining 5 sites classified as warm water.  Most of 
the warm water sites in this subwatershed are found in areas lacking substantial riparian cover. 

Land uses vary from light industrial to recreational in this subwatershed, and the riparian areas that have 
remained are discontinuous along the creek.  The majority of agricultural lands do not meet the criteria 
for 30 m riparian cover on both sides of the creek. 

A significant area of groundwater discharge has been identified in this subwatershed, concentrated at the 
downstream end and in areas around Chalk Lake.  The groundwater input appears to be contributing to 

water temperature moderation in areas that lack substantial riparian cover. 

Water quality scores calculated as part of site specific assessments ranged from Fair to Poor.  The 
BioMAP site downstream from Chalk Lake showed Impaired conditions, and the issues identified were
organic enrichment.  Water quality studies conducted in 1971 indicated that Chalk Lake may have been 

suitable for trout species, even though warm water species were common in the lake.  Recent studies indicated that dissolved 
oxygen and temperature conditions are not likely suitable for long-term survival of trout species. A Township of Scugog By-
law prohibits the use of motorboats in the lake to help preserve water quality and reduce erosion. 

The Muirhead berm is a barrier to fish passage and its removal would be beneficial to the resident fish 
community.  The McIntosh and Ashton berms, however, are located downstream from Chalk Lake, and 

removal should be considered bearing in mind their potential roles in isolating the lake fishes from the stream community. 
RECOMMENDATION IMPLEMENTATION
1. Work towards establishment of a healthy cool water fish community through stewardship 

initiatives and habitat improvements. 
Policy and Planning & Fisheries 
Protection Legislation

2. Require stringent sediment controls and strict storm water quality standards in areas where 
redside dace are found. 

Policy and Planning & Fisheries 
Protection Legislation

3. Manage Chalk Lake as a healthy warm water fish community through land stewardship 
initiatives. 

Policy and Planning & Fisheries 
Protection Legislation

4. Restore riparian cover in areas where it is lacking to lower stream temperature and improve 
water quality and instream habitat conditions. 

Policy and Planning & 
Stewardship Initiatives

5. Remove the Muirhead berm to restore access for fish. Stewardship Initiatives
6. Remove or redesign the McIntosh and Ashton berms to provide fish passage, with consideration 

given to identifying the potential effects of fishes from Chalk Lake on stream dwelling fishes 
within Lynde Creek. 

Stewardship Initiatives, 
Monitoring and Research, & 
Fisheries Protection Legislation
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Myrtle Station Subwatershed

AQUATIC ASSESSMENT & HABITAT FACTORS

The fish species captured in this subwatershed are predominantly indicators of cold water conditions, 
the most common fishes being brook trout and mottled sculpin. Rainbow trout comprised a small 
fraction of the entire catch, being found only at site LE01.  Juvenile rainbow trout were subsequently 

captured north of Brawley Road during supplemental sampling.  The fish community at all sites scored Moderate to Good 
in the IBI, largely as a result of good distribution in trophic structure among the species captured. 

All but one of the sites sampled was found to have habitat suitable for brook trout, as calculated in 
the HSI.  The sampling confirmed brook trout presence at all of the sites that were suitable. 

Of the sites in this watershed sampled as part of site specific assessments, 42% of the banks were 
reported as stable. 

In 1959, water temperatures were reported to be predominantly cold and cool.  In 2001, all of the 
sites sampled showed that water temperature has remained cool to cold, which is substantiated by the 
high quality fish community found inhabiting this part of Lynde Creek. 

Riparian cover in this subwatershed is extensive, generally dominated by mature forest.  Agricultural 
and residential uses are present, but relatively new development has occurred in recent years.  Most 
of the watercourse has 30 m riparian cover on both sides of the creek, but there are a number of 

headwater tributaries that have no riparian cover at all. 

Potential groundwater discharge areas are concentrated at the downstream end of the subwatershed, 
but also occur along the watercourse to the upstream end.  The presence of this discharge is likely 

contributing to cool and cold water conditions in turn increasing suitability for cold water fish species (e. g.  brook trout). 

Hilsenhoff scores calculated as part of the OSAP show that water quality is predominantly Good. 
The BioMAP site at the downstream end of this subwatershed also showed that water quality was 
Unimpaired. 

The Byrant Sideline culvert is currently a barrier to fish passage.  Redesign of this structure would be 
beneficial to resident and migratory fish, allowing access to additional aquatic habitat. 

RECOMMENDATION IMPLEMENTATION

1. Maintain the high quality fish habitat conditions and healthy fish 
community found in this subwatershed. 

Policy and Planning, Stewardship 
Initiatives & Fisheries Protection 
Legislation

2. Restore riparian vegetation on the headwater tributaries that lack cover. Stewardship Initiatives

3. Redesign the Bryant Sideline culvert to allow fish passage. Policy and Planning & Fisheries 
Protection Legislation
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Management Strategy
Lynde Creek is a typical example of an aquatic system that is under stress many changes over 
time.  Like many other creeks in the Greater Toronto Area, Lynde is showing evidence of 
widespread habitat degradation and long-term shifts in fish community composition and health. 
The lower parts of Lynde Creek that were once cold water trout habitat now support a thriving 
warm water fish community.  In some areas of the watershed cold water restoration targets are 
no longer reasonable.  However, overall water quality targets with all stream reaches are a 
management goal to be strived for. 

In the middle portions of the watershed, changes in habitat quality have been more recent and 
less severe, but just as widespread.  The fish community is showing signs of stress, but many of 
the limiting factors such as water temperature and riparian cover could be rehabilitated. 

The upper headwater areas are in the good heath overall, and maintenance of good habitat and 
water quality conditions is a management priority.  In the Management Issue summary section, a 
number of general and subwatershed-specific management concerns and recommendations were 
outlined.  For each of the recommendations, a preferred method of implementation was 
suggested.  Each of these approaches are discussed herein. 

Policy & Planning
The overall health of the aquatic resource, including the protection of fish habitat is an essential 
consideration in the land use planning process.  Proposed developments that will potentially 
affect fish habitat currently require the preparation of an Environmental Impact Study (EIS) in 
accordance with the Planning Act. This is summarized under Section 3 of the Planning Act. 
These studies determine the potential effects of a specific development on the form and function 
of the fish habitat involved, required setbacks, and recommended mitigation activities.  The 
Fisheries Act then applies in cases where a HADD is identified. 

A number of policies have been established at various levels of government to protect aquatic 
resources, and it is recommended that the following policies be applied to Lynde Creek:

Level 1 storm water quality and thermal protection should be provided for all new 
development draining to Lynde Creek as per the Stormwater Management Practices Planning 
and Design Manual (MOE 2003).

Natural hydrological characteristics and particularly groundwater functions need to be 
maintained to protect base flow and also serves to maintain cool water temperatures.  Stream
temperatures can also be maintained through pond construction including bottom draw 
structures. 

Riparian vegetation corridors need to be maintained for a minimum width of 30 m on both 
sides of all watercourses to moderate water temperatures and protect water quality.  If these 
conditions do not exist initiatives should be made to restore riparian vegetation through 
stewardship initiatives. 
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Predicted stress from climate change need to be addressed, particularly those that affect cold 
water inputs to surface water and base flow.  Long term monitoring of stream temperatures 
can begin to evaluate change over time.  Standardized, long term stream temperature 
monitoring stations will provide essential stream temperature data to evaluate stream changes 
over the short term and long term. 

Headwater areas and first order streams need to be protected, as they represent a significant 
proportion of the aquatic resource in the watershed.  Protection can be achieved through 
protecting current conditions through better land use practices.  Headwater areas 
demonstrating deteriorating conditions can be restored through stewardship initiatives to 
enhance fish habitat and riparian areas. 

Further, it is recommended that in planning for infrastructure and developments that are not 
reviewed under the provincial Planning Act, the input and review processes ensure that no 
adverse impacts to the aquatic resource occur.  Specifically, it is recommended that CLOCA 
participate in any review of proposals regarding the environmental assessment and design of 
existing or future upgrades or expansions to series 400 highways. 

Surface and groundwater takings also have the potential to negatively impact upon aquatic 
resources.  It is recommended that the regulation and monitoring of water takings be undertaken 
at the watershed level to ensure that cumulative impacts to the aquatic system are minimized. 

Currently changes are occurring to CLOCA’s Fill, Construction, and Alteration to Waterways 
Regulation Applications for works within or near watercourses require review for potential 
impacts.  It is recommended that within Lynde Creek, the following considerations are made:

Use of bioengineering techniques wherever possible for soil stabilization, to increase the 
amount of riparian cover along Lynde Creek and help moderate stream temperatures. 

Maintain strict sediment controls in areas that have habitat for sensitive species, especially 
redside dace. 

Best Management Practices are employed in and near riparian areas to ensure that their form 
and function does not become impaired. 

On-line ponds shall not be permitted, as additional impact to fish habitat and water quality in 
Lynde Creek is unacceptable.  Bottom-draw outlets should be encouraged for all existing 
ponds draining to Lynde Creek.  Consideration shall be given to retrofitting ponds which 
could benefit from structures including bottom-draw outlets. 

Alterations to the form of Lynde Creek for the purpose of facilitating additional development 
should be discouraged, and natural channel design principles should be employed in cases 
where this is not possible. 



106Lynde Creek Aquatic Resource Management Plan

Fisheries Protection Legislation

One of strongest approaches to fish habitat protection is the use of appropriate legislation.  The 
most powerful piece of legislation for protecting and enhancing fish habitat is the federal 
Fisheries Act.  The Fisheries Act is administered by the Department of Fisheries and Oceans 
(DFO), and in some cases, Conservation Authorities have partnered with DFO to review projects 
in their jurisdictions that may impact upon fish habitat.  CLOCA has such an agreement with
DFO, and works to ensure that DFO’s policy of No Net Loss to fish habitat is enforced. 

Specifically, CLOCA reviews any project that involves work in or around water to determine if 
there will be any Harmful Alteration, Destruction or Disruption (HADD) of fish habitat.  Projects 
are reviewed to make certain that the appropriate mitigation and in some cases compensation 
measures are in place to protect fish and their habitat. 

A number of relevant Acts that are used for the protection of fish habitat (Table 16). Fisheries 
protection legislation was identified in a number of recommendations for each of the 
subwatersheds of Lynde Creek. 

Legislation Administered By Provisions

Fisheries Act Department of 
Fisheries and Oceans

No one may carry out work that harmfully alters, disrupts or 
destroys fish habitat, unless authorized by the Minister of 
Fisheries and Oceans Canada. No one may deposit a harmful 
substance in water frequented by fish.

Species at Risk 
Act

Department of 
Fisheries and Oceans; 
Department of 
Canadian Heritage; 
and Environment 
Canada

Protects individuals and habitats of species at risk in Canada.

Lakes and Rivers 
Improvement Act

Ontario Ministry of 
Natural Resources

Instream works cannot adversely affect water quality or cause 
erosion and siltation.

Conservation 
Authorities Act

Ontario Ministry of 
Natural Resources,
Conservation 
Authorities

Regulation of Fill, Construction and Alteration to waterways.

Planning Act Ministry of Municipal 
Affairs and Housing

Restricts land use activities that have the potential to harm or 
impact fish habitat.

Nutrient 
Management Act

Ontario Ministry of 
Agriculture and Food 
(OMAF) and the 
Ministry of the 
Environment (MOE).

Provides a framework for setting clear consistent standards for 
nutrient management on farms.

Table 16.   Legislation for the Protection of Fish and Fish Habitat
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Particular attention should be focused on using these Acts to:

Protect species at risk such as redside dace by ensuring that no negative effects to their 
habitat result from adjacent land use activities or instream works.  Specifically, sedimentation 
effects should be carefully avoided in areas of redside dace habitat. 

Implementing strict habitat protection measures for areas that have been identified as suitable 
for cool and cold water species, even if those species are not currently present. 

Encourage restoration of riparian areas where habitat conditions are shown to be degraded. 

Require redesign or removal of barriers to fish passage when situations are possible and 
appropriate. 

Ensure that DFO’s policy of No Net Loss is strictly enforced in areas of Lynde Creek where 
fish habitat and fish communities exist. 

Stewardship Initiatives

In 2004, CLOCA launched a Clean Water Land Stewardship Program (CWLSP).  This program 
is to encourage and support CLOCA watershed landowners to preserve, conserve and enhance 
the natural heritage of resources on their properties within a watershed-wide vision.  The 
CWLSP is structured to provide technical assistance and project grants for on-the-ground 
projects that integrate CLOCA’s ongoing watershed planning with the landowner’s desired 
objectives for their property.  The landowner may have several objectives or priorities for their 
property such as financial investment, recreation, wildlife habitat creation, production of forest 
products, or simply the appreciation of nature, all within the overall goal of maintaining a 
healthy environment. 

The following stewardship opportunities were identified in the subwatershed recommendations 
for Lynde Creek:

Riparian zone restoration is critical along Lynde Creek.  Specifically, pasture lands where 
livestock enter the creek to access drinking are priority areas to increase channel stability and 
riparian vegetation to decrease sedimentation from erosion, and improve water quality 
through the reduction of nutrient input. 

Remove or redesign barriers to fish passage where appropriate by working with landowners 
and stakeholders as opportunities arise. 

Agricultural Best Management Practices should be encouraged within or near riparian areas 
wherever possible through land owner contact initiatives and education. 

Urban Best Management Practices should be encouraged in urbanized areas of the watershed, 
especially within the Main Branch. 

Stream clean-up should occur in subwatersheds where garbage in the creek has been 
contributing to degraded water quality. 
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Education for homeowners about use of fertilizers and pesticides on lawns and where these 
substances go after use (i. e.  storm sewers, local streams). 

Promote the use of downspouts to be disconnected from storm sewers and rain barrel use to 
managed runoff and promote water conservation initiatives. 

Education programs regarding the effects of impervious surfaces on watersheds. Within
these programs recommend the use of alternative materials (i. e.  paving stones) to reduce 
runoff into streams. 

Stewardship initiatives should be emphasized in stream reaches of Lynde Creek 
demonstrating impaired stream heath.  Streams of 1st to 3rd order should take precedence to 
enhance valuable upper-watershed areas from further degradation. 

CLOCA has developed a list of 16 key agencies (CLOCA 2000) that provide the majority of 
essential stewardship programs, services and information to land owners within Durham Region 
(Table 17).  DFO and OMNR also produce and distribute educational materials to the public 
regarding the value and conservation of aquatic resources. 

Table 17.   Durham Region Stewardship Organizations

Organization Primary Focus

Central Lake Ontario Conservation Authority Fish and Wildlife, Water, Forestry
Community Stream Stewardship Program Water, Fish
Aggregate Producers Association of Ontario Aggregate Resources

Christian Farmers Federation of Ontario Agriculture
Ducks Unlimited Fish and Wildlife
Durham Land Stewardship Council Wetlands and Water
Environment Canada Forestry
Friends of Second Marsh Wetlands and Water
Ontario Cattlemen's Association Agriculture
Ontario Farm Environmental Coalition Agriculture
Ontario Federation of Agriculture Agriculture
Ontario Federation of Anglers and Hunters Fish and Wildlife, Forestry
Ontario Forestry Association Forestry
Ontario Ministry of Agriculture, Food and Rural Affairs Agriculture
Ontario Ministry of Natural Resources Fish and Wildlife, Forestry
Ontario Soil and Crop Improvement Association Agriculture
Ontario Woodlot Association Forestry
Wildlife Habitat Canada Fish and Wildlife
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Monitoring & Research

The data collection and analyses undertaken for this project have led to the identification of 
research and monitoring opportunities that could support the on-going management of Lynde 
Creek.  It is recommended that support, encouragement and direction be given to public and 
private organizations or individuals that are interested in pursuing these opportunities. 

Continued monitoring of fish communities and habitats, especially in expanding urban areas, is 
important for tracking changes over time.  CLOCA will continue to monitor selected sites within 
Lynde Creek, and gather information from outside sources to keep the Natural Heritage 
databases current.  It is recommended that outside agencies use standardized data collection 
protocols wherever possible to maximize consistency in the data set. 

It is recommended that water quality be monitored on a regular basis and at varying flow 
regimes.  All sites should be completely resurveyed within a 10-year period as an update to this 
project. 

The following research opportunities would assist in the on-going management of Lynde Creek:

Monitoring of the redside dace distribution, and resurvey of existing known locations. 

Monitoring of fish passage at the site of the Devil’s Den weir to ensure that the new fish 
passage project is functional. 

Monitoring of aquatic invasive species, both resident species (common carp) and potential 
new invaders (e. g.  round goby, rudd, Asian carp) (Crossman et.  al.  1992). 

Research regarding the effects of redesigning barriers to fish passage in areas where redside 
dace and brook trout populations are known to occur. 

Research involving quantifying annual baseflow conditions and monitoring Instream Flow 
Needs (IFN) for the entire watershed. 

Research involving the identification and documentation of spring and seep areas within the 
watershed. 

Research regarding the effects of redesigning barriers to fish passage downstream from 
Chalk Lake, which currently isolate the creek fish community from the lake fish community. 
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Glossary

A

ARMP (Aquatic Resources Management Plan) –

Anadromous - Pertaining to animals that live their lives in a sea/lake and migrate to a 
river/stream to spawn. 

Aquifer - An underground bed or layer of earth, gravel, or porous stone that yields water.

AIS (Aquatic Invasive Species) - an organism that is not native to the place or area where it is 
considered introduced to the new location either directly, or indirectly, by human activity.

Asian Carp – There are several species of fish known as Asian carp. Five of these have been 
imported to the United States: grass carp (Ctenopharyngodon idella), common carp (Cyprinus 
carpio), silver carp (Hypophthalmichthys molotrix), bighead carp (Hypophthalmichthys nobilis) 
and black carp (Mylopharyngodon piceus). Some are becoming known as invasive species.

B

Bank Stability - the properties of a stream bank that counteract erosion, for example, soil type, 
and vegetation cover.

Bankfull - the water level, or stage, at which a stream, river or lake is at the top of its banks and 
any further rise would result in water moving into the flood plain

Basal scour - Erosion of the base of a streambank by flow.

Base flow - The portion of stream flow that is not runoff and results from seepage of water from 
the ground into a channel slowly over time. The primary source of flow in a stream channel 
during dry weather.

BioMap – a method used to evaluate water quality through the collection and identification of 
benthic invertebrates. 

Brush Layering – a bio-engineering technique utilizing live woody plant material placed into 
the slope face along trenches which have been excavated along slope contours.
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C

Climatology - Climatology is the study of climate including its controls and variability. 

CLOCA – Central Lake Ontario Conservation Authority (www.cloca.com)

Compensation - The replacement of natural habitat, an increase productivity of existing habitat, 
or the maintenance of fish production by artificial means. 

COSEWIC – Committee on the Status of Endangered Wildlife in Canada. 

COSSARO - Committee on the Status of Species at Risk in Ontario. 

Crib Wall - A type of retaining wall made from stacked members that form vertical box 
columns and are filled with solid earth materials. Members usually consist of natural materials 
including rocks and/or logs. 

D

Dendritic Drainage - the drainage pattern of a stream and its tributaries adopts a treelike shape. 
The main trunk and branches corresponding to the main stream, tributaries, and subtributaries, of 
a stream. 

DFO – Department of Fisheries and Oceans Canada

E

Entrenchment – A process of erosion whereby a river becomes entrenched within its’ valley. 

Evaporation - The process by which a liquid changes into a gas (e.g. liquid water becomes 
water vapour). 

Evapotraspiration - Loss of water from the soil both by evaporation and by transpiration from 
plants

F

Fascine – sections of sticks, twigs or saplings tied into bundles and used in bio-engineering 
projects for protecting stream banks for slopes of land from the erosive forces of water. 

Fish - fish is a poikilothermic (cold-blooded) water-dwelling vertebrate with gills. Plural: fish 
refers to a group of individuals consisting of one species. 
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Fishes – is the proper description of one or more species of fish in a group of individuals. 

FISRWG - Federal Interagency Stream Restoration Working Group

G

Gabion Basket - wire mesh cage, filled with rock and used to protect stream banks and other 
sloping areas form erosive forces. 

Glide - A part of a stream that is characterized by a smooth, easy movement of water. This is 
usually located upstream of a riffle. 

H

HSI - Hilsenhoff Organic Pollution Rating

Hydrogeology – study of the physical, chemical and biological properties of groundwater.

Hydrology – the study of the distribution and circulation of water on and below the earth's 
surface and in the atmosphere. 

Hypolimnion - the layer of water below the thermocline in a body of freshwater.

I

IBI – Index of Biotic Integrity - A method for describing water quality using characteristics of 
aquatic communities, such as the types of fish and invertebrates found in the water body. 

Instream Cover - The vegetation, like trees, shrubs, and overhanging vegetation, that are in the 
stream or immediately adjacent to the wetted channel

Interflow - That part of the precipitation which infiltrates the surface soil and moves laterally 
through the upper soil horizons above the water table toward surface waters

Interior Wetlands – wetlands not located along the shoreline of Lake Ontario. 

Interspecific Competition – members of different species competing for the similar 
ecologically limiting factors (e.g. food, territory or spawning areas).
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K

Kettle Lake - a kettle lake is a geological feature formed by receding glaciers. When an ice sheet 
retreats, several large portions may become detached, surrounded by mounds of soil. As the ice 
melts it can form a depression which can hold water. When water occupies the depression, it may 
be called a kettle lake

M

Meander - a loop-like bend in a stream or river that develops when a watercourse flows through 
level land and erodes its floodplain. 

Mitigation - measures taken during the planning and construction phases of projects to alleviate 
potential undesirable effects on the on fish and/or habitat. 

N

Non-Point Source Pollution - pollution that occurs when rainfall, snowmelt, or irrigation runs 
over land or through the ground, picks up pollutants, and deposits them into rivers and lakes or 
introduces them into ground water.

O

OMNR – Ontario Ministry of Natural Resources 

Off-line Pond (Isolated ponds) - Are built by excavating basins where water will collect yet are 
completely separated from any other waterbody, and have no inlet or outlet channels (DFO 

On-line Pond - An on-line pond is built by digging-out or dredging an area within an existing 
watercourse or by damming a watercourse. 

OSAP – Ontario Stream Assessment Protocol

P

Physiography – the study of earth’s surface with an emphasis on the origin of landforms

Plan Form – The physical characteristics of a length of channel as seen in planview. These 
include meander characteristics such as amplitude, wavelength and radius of curvature.
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Point source - pollution originating from a single point such as pipes, ditches, wells, vessels, and 
containers

Pool - A deep, wide section of stream with slow currents at low flow. Usually occurs between 
two riffles. 

R

RGA – Rapid Geomorphic Assessment

Riffle - Shallow, steeper, section of stream with fast currents at low flow.

Riparian - Related to the banks or floodplain area of a natural watercourse

Rip-Rap Armouring – the activity of placing large natural rock placed along a shoreline to 
control or stop erosion

RSA – Rapid Stream Assessment - Rapid stream assessment involves collecting 
macroinvertebrates from the bottom of streams along with other physical and chemical 
parameters to assess water quality.

S

Salmonid - a member of the family Salmonidae, which includes salmon, trout and whitefish. 

Stream Order – a method of classifying streams based on size and number of tributaries. 
For example, a first-order stream would be the smallest detectable headwater stream; a second-
order stream would be formed by the formation of two first-order streams, etc. 

Surficial Geology - Geology relating to surface layers, such as soil, exposed bedrock, or glacial 
deposits

T

The River Continuum Theory - The River Continuum Concept (RCC) describes predictable 
changes in stream ecology along a longitudinal gradient

Transpiration - The process by which water absorbed by plants, usually through the roots, is 
evaporated into the atmosphere from the plant surface, principally from the leaves
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U
Upwelling: a process in which cold, often nutrient-rich waters from the ocean depths rise to the 
surface.

Glossary Sources: 

Stanfield, L. (Editor) 2005. The Ontario Stream Assessment Protocol. Version 7, Fish and 
Wildlife Branch. Ontario Ministry of Natural Resources, Peterborough, Ontario. 256 pages. 

Canadian Department of Fisheries and Oceans. 1986. Policy for the Management of Fish Habitat. 
Communications Directorate, Department of Fisheries and Oceans, Ottawa, Ontario. 32 pages.

Parish Geomorphic. 2000. Sydenham River Fluvial Geomorphology Assessment. 65 pages.




