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Executive Summary

Oshawa Creek is approximately 50 km in length travelling from the headwaters in the Oak Ridges
Moraine to the outlet at the Oshawa Harbour and Lake Ontario. Its watershed encompasses an area
of 120 km2 including portions of the City of Oshawa, the Town of Whitby, the Township of Scugog
and the Municipality of Clarington.
Urban growth is concentrated in the City of Oshawa in the lower reaches of the watershed. The
present urban form has developed northward along the creek valley from Lake Ontario to Taunton
Road. Currently 17% of the land within the watershed has been urbanized, with development
occurring in the area north of Taunton Road. The majority of the land north of this urban area is in
agricultural uses. Hamlets within the watershed include Columbus, Myrtle, Raglan, Mount Carmel
and Enfield.
The objectives of the Oshawa Creek Watershed Aquatic Resource Management Plan (ARMP)
project were to research the current state of the aquatic resources and factors affecting them using
the most current survey protocols and procedures. This information has then been used to develop
recommendations that would assist with aquatic (fisheries) management directives, watershed
rehabilitation efforts, land use planning, and land management practices as they relate to a healthy
aquatic ecosystem.
The intent of this report is to summarize information collected from a variety of sources regarding
past and present conditions of this system, to present the results of the field program, to assess
present condition/health of the watershed’s aquatic resources, and to provide recommendations for
future actions.
In an effort to create an up-to-date, and complete foundation of information, data were collected for
the following components:
Watershed Characteristics
• Hydrology
• Climate
• Physiography and Surficial
Geology
• Groundwater
• Land Use Patterns

Fish Habitat
• Stream Order
• Stream Gradient
• Thermal Classification
• Fluvial Geomorphology
• Riparian Vegetation
• Water Quality (Biological
and Chemical)

Fish Community
• Historical Fish Community
• Present Fish Community
• Obstructions to Fish
Movement
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After gathering and analyzing the relevant data, an understanding of the present health and
sensitivity of the aquatic resources has been gained. Overall, Oshawa Creek is in fair health with
functioning aquatic communities present. Water quality issues and warming temperatures are a
concern for large sections of the creek system.
The priorities for management are to maintain the health of this system and to encourage restoration
to assist in achieving its potential. This can be accomplished through cooperative approaches
between public and private interests directed at protection through the use of policy, planning and
land acquisition. Issues have been identified which are preventing the system from achieving its
optimal potential. These issues include effects from such things as loss of riparian cover, impacts
from past development, and present land care practices. These effects can be reduced through a
combination of restorative projects, and ongoing stewardship initiatives within the watershed.
While the results of this study will be of immediate benefit, the recommendations call for action to
be taken over a period of time.
Key recommendations of this report include:
POLICY AND PLANNING
The overall health of the aquatic resource, including the protection of fish habitat is an essential
consideration in the land use planning process. It is recommended that as land use planning policies
are applied in the Oshawa Creek watershed, particular attention should be focussed on the
following:
]

]

]

]
]

Level 1 stormwater quality and thermal protection as per the Stormwater Management Practices
Planning and Design Manual (Ministry of the Environment 1994) should be provided for all
new development draining to Oshawa Creek or Goodman Creek to protect Type 1 habitats and
downstream areas.
Level 2 stormwater quality measures as per the Stormwater Management Practices Planning and
Design Manual (Ministry of the Environment 1994) should be provided for all new development
draining to Montgomery Creek.
Ensuring that the natural hydrological characteristics and particularly groundwater functions are
maintained to protect baseflow that serves to maintain coolwater temperatures (Oak Ridges
Moraine, the Outwash Plain, the Iroquois Beach and the Till Plain).
Preserving vegetated riparian corridors to regulate water temperatures and protect water quality
(minimum 30 m width on both sides of the watercourse).
Identifying and addressing predicted stresses of climate change, specifically to coldwater inputs
and baseflow, on the aquatic system
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Further, it is recommended that:
]
]

The Authority participates in any review of proposals regarding the environmental assessment
and design of proposed future extensions of Highway #407 within the watershed.
The regulation and monitoring of water takings be undertaken at a watershed level to ensure that
impacts to the system can be minimized.

STEWARDSHIP
The following stewardship issues have been identified within the watershed:
]
]
]
]
]
]
]
]
]
]
]
]

Restoration of riparian corridors
Restriction of livestock access to streams
Installation or retrofitting of bottom draw outlet structures for existing ponds
Retrofitting of existing development areas to improve stormwater management
Promotion of best management practices for water quality
Use of bioengineering as an alternative to hard armouring for bank stabilization and erosion
control
Stream cleanup
Reduce pollution in Montgomery Creek
Reduce contaminants entering the creek and harbour
Continued development and implementation of educational programs
Promotion of various stewardship opportunities
Communications with stewardship groups and local groups to share results of this study

MONITORING AND RESEARCH
The data collection and analysis undertaken for this project has led to the identification of research
projects that would further the understanding of the aquatic resources of Oshawa Creek. Monitoring
of fish communities and habitat, especially in those areas where development is proposed, is critical
to detect changes in health.
The research recommendations are:
]
]
]
]
]

Support, encouragement and direction will be given to those public and private parties who wish
to perform studies within the watershed.
Proponents should be encouraged to use similar data collection protocols (i.e. BioMAP, Ontario
Stream Assessment Protocol) to ensure compatibility of results.
Biological water quality should be monitored on a regular basis.
Fisheries sites should be resurveyed and a complete assessment should be conducted within a
10-year period.
The Authority will examine the opportunity to participate in broader monitoring programs such
as the Ecological Monitoring and Assessment Network co-ordinated through Environment
Canada.
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FISHERIES MANAGEMENT
Through the ARMP field study and in consultation with various public agencies and private user
groups, issues were noted that could have implications to the fishery of Oshawa Creek. It is
recommended that the Authority, federal and provincial government agencies and local interest
groups and associations consider the following issues relating to the fishery of Oshawa Creek:
]
]
]
]

]
]
]
]

Fish stocking targets should take into consideration the newly gained information that Chinook
Salmon are reproducing naturally within the watershed.
Opportunities to protect remaining indigenous species and their habitat should be encouraged
and supported.
Dams that are a barrier to fish should be designed or operated to allow for fish passage
especially during spawning seasons.
Dams that protect Brook Trout populations from competition should be maintained and
information should be provided to the public, explaining the importance of not lifting fish over
structures.
Promotion of Ontario Sport Fishing Regulations.
Educational programs to deter the release of invasive species into the creek should be supported.
Atlantic Salmon reintroduction should be considered.
Fish habitat improvement projects within Oshawa Harbour are suggested.
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1.0

INTRODUCTION

1.1

RATIONALE

There is an increasing need for proactive management of aquatic resources for watersheds draining
into the north shore of Lake Ontario. Clean water, fishing opportunities and other outdoor
recreational activities are some of the most significant attributes for which Canada is recognized
throughout the world. To ensure that an abundance of clean water and an aesthetically pleasing,
healthy and functional environment are preserved for the future, ecosystem based land use planning
and resource management are essential. The Oshawa Creek Watershed Aquatic Resource
Management Plan (ARMP) is a proactive approach to managing and protecting aquatic resources
and guiding land use planning to maintain and enhance healthy fish habitat and functional aquatic
systems within this watershed.
This ARMP is the second to be developed within CLOCA’s jurisdiction; the first was the
Bowmanville and Soper Creek Watershed ARMP (Central Lake Ontario Conservation Authority
2000). In addition to a focus on the management of fish habitat and communities, the ARMP
recognizes the contribution of the watershed to aquatic health, and the importance of habitat used by
aquatic invertebrates.
CLOCA has also prepared a Watershed Management Plan for the Oshawa Creek watershed. While
this ARMP focuses upon recommendations relating to aquatic communities, the Watershed
Management Plan has a broader focus, the health of the watershed as a whole.

1.2

GOALS AND OBJECTIVES

GOALS
1. Maintain and 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. Support integrated resource management throughout the watershed.
5. Follow an established framework for aquatic resource management within the CLOCA
jurisdiction to provide a consistent, quality product.
6. Identify opportunities for resource restoration and enhancement within the watershed.
7. Identify and support opportunities for public and private stewardship within the watershed.
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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
3. Identify assessment needs to determine the health of the watershed.
4. Assess the present condition of aquatic communities within the watershed.
5. Identify current pressures on aquatic ecosystems and the watershed response.
RESOURCE MANAGEMENT
6. Determine current land uses within the watershed.
7. Delineate management zones for all reaches within the watershed.
8. Provide management options and recommendations for all management zones.
9. Develop strategies for the management of native and non-native species.
10. Investigate the comments and concerns of the public and special interest groups.
11. Encourage balanced resource use.
12. Develop and support a strategy for restoration and enhancement of aquatic, riparian and
wetland habitats within the watershed.
13. Develop a watershed monitoring and assessment program to facilitate adaptive management
of the watershed.
14. Develop an education and communication strategy for watershed stewardship.

1.3

LOCATION AND FEATURES

Oshawa Creek drains to the north shore of Lake Ontario via the Oshawa Harbour. This watershed
is generally located in the centre of the Central Lake Ontario Conservation Authority (CLOCA)
jurisdiction (Figure 1).
Oshawa Creek watershed is one of the largest and most urbanized watersheds managed by CLOCA.
It encompasses an area of 120 km2 from the headwaters in the Oak Ridges Moraine to the outlet at
the Oshawa Harbour and Lake Ontario. Oshawa Creek is approximately 48 km in length with an
average gradient of 1% and an average fall of 235 metres. The highest elevation of the creek is 330
metres above sea level (Gartner Lee Limited 1979).
There are four major physiographic regions within the watershed. Each runs generally perpendicular
to the watercourses in an east-west direction. From north to south, the physiographic regions are as
follows: Oak Ridges Moraine, Till Plain, Lake Iroquois Beach and Lacustrine Plain (also referred to
as Lake Iroquois Plain).
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Figure 1 – Oshawa Creek Aquatic Resource Management Plan Study Area
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Urbanized areas are concentrated in the City of Oshawa in the lower reaches of the watershed.
Hamlets within the watershed include Columbus, Myrtle, Raglan, Mount Carmel and Enfield. Land
uses in the watershed include industrial, residential, commercial, agricultural, recreational, green
space, estate residential, and aggregate extraction.
The Oshawa Creek watershed falls within the boundaries of the City of Oshawa, the Town of
Whitby, the Municipality of Clarington and the Township of Scugog.
The watershed contains three conservation areas that are owned by CLOCA including, Purple
Woods, Cedar Valley and Oshawa Valleylands.

1.4

PROJECT DEVELOPMENT

The field collections for the project commenced in May 1999, and were funded by Environment
Canada as part of a sediment study (Environment Canada 2000). Portions of the field data collection
were completed during the months of May and October, using the Biological Monitoring and
Assessment Program, BioMAP (Griffiths 1998).
Historical research pertaining to fish and aquatic invertebrate communities of the Oshawa Creek
watershed began in February 2000. Relevant historical data collection records and field studies were
assembled and evaluated to identify potential trends over time.
Additional data collection and habitat measurements were conducted between June and September
2000 using the Ontario Stream Assessment Protocol (Stanfield et. al.1998).
Eight Management Zones were delineated on a subwatershed basis, representing all tributaries of
Oshawa Creek, including Goodman and Montgomery Creeks. The Management Zones as listed
below are illustrated on Figure 2:

1.
2.
3.
4.
5.
6.
7.
8.

Main Branch
Myrtle Branch
Raglan Branch
Mount Carmel Branch
Enfield Branch
Oshawa Harbour
Goodman Creek
Montgomery Creek
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A description of the general characteristics of each Management Zone is as follows:
MAIN BRANCH
The Main Branch of Oshawa Creek is a large order, deep and wide stream. This branch receives
water from all other branches of the watershed except for Montgomery Creek. The majority of the
Main Branch runs through the urban section of the City of Oshawa, and the vegetated portions of the
riparian zone are dominated by manicured park areas and trail systems through forested areas. The
un-maintained trails within the valley system are in some cases leading to streambank erosion.
Historic development within this Management Zone has resulted in urban land uses adjacent to the
valley, and in some locations adjacent to the creek. Stormwater management controls were not
incorporated into the development of these areas. Accelerated rates of erosion and deposition are
occurring in the lower reaches of this Management Zone.
There are three physiographic units associated with the Main Branch. This branch originates within
the Till Plain among agricultural lands, and flows south through the Iroquois Beach to the Lacustrine
Plain, where residential and industrial land uses dominate. The Iroquois Beach is an important area
of groundwater recharge within this Management Zone.
Agricultural lands north of Conlin Road are identified for the proposed alignment of Highway #407.
There is only one human-made obstruction located within the Main Branch.
GOODMAN CREEK
Goodman Creek is a tributary of Oshawa Creek that enters the Main Branch from the west. The
majority of this creek flows through the older communities of Oshawa, which are dominated by open
parkland with limited riparian cover. The creek has been largely channelized and moved in some
locations to accommodate property lines. At the confluence with the Main Branch, Goodman Creek
flows through a long culvert under an athletic field. North of Taunton Road, the headwaters are
located in wetland dominated by shrubs and thicket.
Goodman Creek flows through two physiographic units, and is the only tributary of Oshawa Creek
that does not receive waters from the Oak Ridges Moraine. The headwaters originate from the
Iroquois Beach, surrounded by greenspace, and flow south to the Lacustrine Plain where residential
and industrial land uses predominate. Most of the older residential communities lack stormwater
quality or quantity controls. A flood control pond was built by the City of Oshawa north of Highway
#2.
Unmarked trails are contributing to streambank erosion, and garbage within the creek is prevalent in
all areas south of Taunton Road.
There is only one human-made obstruction located within Goodman Creek.
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MYRTLE BRANCH
The Myrtle Branch is located mostly within the Town of Whitby, and originates north of Myrtle
Road on the western edge of the watershed. Riparian cover within this branch is discontinuous, but
there are areas with well established Eastern White Cedar cover. Agricultural areas around Hamer
Road disrupt the riparian cover. At the north end of this Management Zone, there is a small lake
known as Mud Lake. It is not connected to the creek system, but occasionally discharges into the
Myrtle Branch during storm events.
The Myrtle Branch originates upon the Oak Ridges Moraine, where the riparian zone is dominated by
thin bands of cedar forest within an agricultural landscape. The creek flows south through the Till
Plain until it joins into the larger branches of the system.
The stream is punctuated by three human-made obstructions, some of which are barriers to fish
movement.
RAGLAN BRANCH
The Raglan Branch originates upon the Oak Ridges Moraine, and contains tributaries that flow
through a variety of land conditions. Some parts of this Management Zone are dominated by
agriculture, and the riparian zone has limited vegetation cover. Other parts include areas of extensive
forest cover, and residential developments. From the Oak Ridges Moraine, the watercourses flow
south through the Till Plain where they meet up with the larger portion of the system.
The creek system within this Management Zone is segmented by five human-made obstructions and
numerous on-line ponds.
MOUNT CARMEL BRANCH
The Mount Carmel Branch is the largest Management Zone in both creek length and drainage area.
The majority of the main tributary has good riparian cover, but the headwater tributaries generally
lack riparian vegetation and tend to be associated with agricultural areas.
There are three physiographic units associated with the Mount Carmel Branch. The headwaters
originate upon the Oak Ridges Moraine, and flow south through the Till Plain to the Iroquois Beach.
There are five human-made obstructions that fragment this branch system.
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ENFIELD BRANCH
The majority of this Management Zone occurs within the Municipality of Clarington, at the eastern
edge of the watershed. The headwaters originate upon the Oak Ridges Moraine, and flow south
through the Enfield Wetland Complex to the Till Plain. The riparian zone within this branch is
generally well vegetated, except for the northernmost portion of the headwaters that flow through
agricultural areas.
There are no human-made obstructions within this branch system.
MONTGOMERY CREEK
Montgomery Creek is located east of Oshawa Creek, and flows directly into Oshawa Harbour. This
creek flows through the urbanized portion of Oshawa, where residential and industrial land uses
predominate. The creek originates at a stormsewer outfall south of Bloor Street. North of this point,
the creek is completely piped underground, and carries stormwater from residential communities
north of Highway #401. Other stormsewer outfalls discharge into the creek at various points.
The riparian zone is fragmented, but well-vegetated, and is dominated by non-native species. The
lower reaches of Montgomery Creek are affected by Lake Ontario, and water level fluctuations are
frequent.
OSHAWA HARBOUR
Oshawa Harbour is the receiving water for both Oshawa and Montgomery Creeks. It is a federal
harbour under management of the Oshawa Harbour Port Authority. Angling is prohibited within the
harbour.
Rocky outcrops and concrete breakwalls provide the only structure within the harbour. This area has
been manipulated and maintained to accommodate ocean-going vessels. Most natural vegetation has
been removed, and the harbour is frequently dredged.
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2.0

WATERSHED CHARACTERISTICS

Before an aquatic assessment is completed within a watershed, information needs to be compiled
about basic watershed characteristics. This allows watershed managers to understand the conditions
of the watershed, so that any habitat analyses can be interpreted in the appropriate context. There are
a number of large-scale characteristics to be described, and we have examined the following list of
features as they pertain to the Oshawa Creek watershed:
1.
2.
3.
4.
5.

Hydrology
Climate
Physiography and Surficial Geology
Groundwater
Land Use Patterns

Each of these characteristics is discussed in more detail throughout the following sections. Included
in each section, is a brief overview of how the characteristic relates to the assessment of aquatic
resource conditions.

2.1

HYDROLOGY

The most basic component of the aquatic resource is water. Thus, a thorough understanding of the
water cycle, or hydrology of a watershed, is an essential piece of information. Aquatic resource
features such as stream flow rate, and water temperature, are functions of watershed hydrology, and
these variables are intimately 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 what is
happening within the unseen cycles 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 Oshawa Creek watershed, 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 3).
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 transpiration or evaporation (evapotranspiration).
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PRECIPITATION

EVAPOTRANSPIRATION

SURFACE RUNOFF / BASEFLOW
(CREEK FLOW)

SAND AND
GRAVEL

RECHARGE
FINE SAND

TILL

CLAY AND
SILT

DISCHARGE
INTERFLOW

LAKE
ONTARIO
BEDROCK - WHITBY SHALE

OAK RIDGES
INTERLOBATE
MORAINE

TILL PLAIN
SLOPES

LAKE
OUTWASH
IROQUOIS
AREA
BEACH

GLACIO
LACUSTRINE
PLAIN

Figure 3 – Hydrology of the Oshawa Creek Watershed

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, baseflow in streams is produced.
Where the ground surface does not absorb the precipitation, surface runoff will be created, and will
change from sheet flow to concentrated flow in creeks and eventually will drain to a major water
body. All the components of the hydrologic cycle are highly variable. The most significant factors in
hydrology are climate, topography, soil conditions, and land use.
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), thereby encouraging a great amount of 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 open spaces.
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2.2

CLIMATE

Climate information is useful for aquatic resource assessments, because it influences the ambient
environmental conditions, such as air temperature and water temperature. Moreover, changes in
global climate have the potential to greatly alter the environmental conditions within the Oshawa
Creek watershed into the future.
Chapman and Putnam (1984) describe two climatic regions across the Oshawa 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 to 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 Plant stations. The
climate data collected over 36 years (1960-1996) provided a mean temperature of 8°C, and
precipitation over the watershed for the same period averaged 880 mm in combined rain and snow.
Climate change could have a major influence on the Oshawa Creek watershed through the next
century, and the effects of this change need to be considered. According to Environment Canada
(1998), the science community generally agrees that average global temperature could rise by 1 to 3.5
degrees over the next century. In southern Ontario, it is predicted that climate change will produce a
6-degree increase in temperature. Additionally, it has been identified that the impacts to the
hydrologic cycle will include:

Precipitation events are
predicted to be less frequent,
and more severe. The potential
for more frequent and extended
summer droughts will increase.
PRECIPITATION

The less frequent, more intense
precipitation is likely to cause
more flooding and stream erosion
throughout our waterways. The
snow accumulation and melt
patterns that we are familiar with
are likely to be replaced with
multiple accumulations and melt
events.
SURFACE RUNOFF / BASEFLOW
(CREEK FLOW)

SAND AND
GRAVEL

With warmer temperatures comes a
longer growing season, and
therefore an increase in the
evapotranspiration rate. The
combination of temperature change
and the change to soil moisture
conditions may stress many of our
forest and vegetation species.
Additionally, the warmer
temperatures may allow additional
new pests and diseases to migrate
north into our forests.
EVAPOTRANSPIRATION

RECHARGE
TILL
CLAY AND
SILT

DISCHARGE
INTERFLOW

LAKE
ONTARIO

The additional uptake 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 scientists predict that southern
Ontario will be 16% drier than our 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.
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In summary, the predicted climate change will have the following impacts on the watershed over the
next century:
Σ

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

Σ

Less stream baseflow due to lower water table levels may lead to fewer permanently flowing
tributaries, and the warming of stream temperature, thus increasing stress on coldwater dependant
aquatic species. The increased air temperatures and periods of hot weather will also stress
coldwater systems.

Σ

More intense runoff events will impact stream channel stability and lead to increased erosion of
the watercourses. As stream channels adjust to accommodate increased storm flow, the width of
the channel may increase. If the baseflow is conveyed through the wider channel, the shallower,
slower condition will allow for additional warming of the stream temperature.

Σ

Interior wetlands will be stressed by the change in precipitation and the lowering of the water
table.

Additionally, as the watershed continues to become urbanized and populations increase, the demand
for water will 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.

2.3

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 Oshawa Creek watershed are discussed in
Chapman and Putnam (1984), and are shown in relation to the gradient profile of Oshawa Creek
(Figure 4). Gradient profiles for each of the Management Zones can be found in the Appendices of
this report.
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Figure 4 -- Gradient Profile for Oshawa Creek
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THE OAK RIDGES MORAINE
The headwaters of Oshawa Creek are located on the Oak Ridges Moraine (Figure 5). The Moraine is
one of the most distinctive physiographic units of Southern Ontario due to the hilly topography. It
extends from the Niagara Escarpment to the Trent River, and is the ridge of land (between elevations
275 and 375 m above mean sea level) that separates the watersheds draining south to 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 and evapotranspiration.
Average annual groundwater recharge through this unit is estimated at 280 to 300 mm per year, and
approximately 40% of all precipitation that falls on the Moraine is converted to groundwater. In some
locations, the sand and gravel deposits extend to a depth of up to 100 metres. Beneath the sand and
gravel lies a till material that impedes groundwater recharge into the bedrock, and supports
groundwater discharge to tributaries of Oshawa Creek near the southern shoulder of the Moraine.
TILL PLAIN
The largest physiographic unit in the Oshawa 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 percent.
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 to 200 mm per year (20
percent of average annual precipitation).
LAKE IROQUOIS BEACH AND LACUSTRINE PLAIN
The limits of the Lacustrine 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 notably flatter than the Till Plain extending
to an approximate elevation of 160 metres above mean sea level with an average slope of 1 percent.
Because of the former lake, an approximate 3 kilometre wide band of sand and gravel beach bar lies
at the ground surface along the northern edge of the Lacustrine Plain. This feature is commonly
referred to as the Lake Iroquois Beach. The beach materials are generally 1 to 8 metres 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 tends to be less permeable,
and therefore the infiltrated water is conveyed laterally (interflow) through the soil to discharge
points in the valleys. South of the Beach, the surficial soils turn to sandy till, with patches of silt and
clay till generally between the Highway #2 and Highway #401 corridor.
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An earth science Area of Natural and Scientific Interest (ANSI) exists in the Lacustrine Plain portion
of Oshawa Creek north of Mill Street. Oshawa Creek flows directly over an outcropping of bedrock
over a distance of approximately 50 metres. This rare surfacing of bedrock acts to control the
gradient of the streambed.

2.4

GROUNDWATER

Hydrogeology is the study of the interaction between soil 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 in the Oak Ridges Moraine physiographic region.
Groundwater moving through the unsaturated zone may encounter less permeable soil layers, and
may move laterally following the surface of the less permeable soil layer. This shallow lateral
movement of groundwater is commonly called interflow, and often results in the local discharge of
groundwater to surface water.
Groundwater moves continuously but at different rates based on soil structure. The water table can
be topographically mapped to show the movement patterns of the groundwater system. Based on
MOE well records for the watershed, a water table topographic map was produced (Figure 5).
Generally, the flow of groundwater matches the surficial drainage patterns with a few exceptions. In
the Oak Ridges Moraine, a band as wide as 2 kilometres around the northwest limit of the watershed
boundary actually flows into the Oshawa Creek watershed from the headwaters of the Scugog
watershed.
In the northeast, the groundwater under the Oshawa Creek watershed appears to feed into the
Bowmanville Creek. A groundwater ridge between Grandview Street North and Townline Road
separates the portion of the groundwater that flows to Oshawa Creek versus Bowmanville Creek
above Enniskillen.
For the remainder of the watershed, the water table generally flows southerly, and angles towards the
deep valley systems in the watershed.
GROUNDWATER DISCHARGE
The water table contouring has also been used to identify possible locations where groundwater
discharges to surface water. Topographic mapping of the watershed has been used to plot profiles for
the primary streams in the watershed. These watercourse profiles are then plotted against water table
profiles sectioned through the same locations. Wherever the water table elevation approaches the

16

OSHAWA CREEK WATERSHED AQUATIC RESOURCE MANAGEMENT PLAN

stream elevation, the potential for groundwater discharge exists. These locations can be compared to
fisheries assessments of stream temperature and habitat value, since groundwater upwelling is not
only important for maintaining water quality and cool and coldwater habitat, but also spawning and
wintering habitat. Where the water table is below the streambed, it is possible that the stream may be
assisting in recharging the aquifer.
GROUNDWATER RECHARGE
The groundwater aquifers are maintained through the infiltration of precipitation through the
unsaturated zone of the soil profile. Factors that influence the amount of groundwater recharge
include the soil permeability, surface topography, land use, and vegetation. In contrast to
groundwater discharge, recharge is a gradual process that happens at a slow rate over a very broad
land base. The most significant areas for groundwater recharge in the Oshawa Creek watershed are
noted as follows:
The Oak Ridges Moraine is a tremendous source of groundwater recharge. This area consists of
permeable soil (gravels, sands, and sandy till), hummocky topography, rural land use, and remnant
forest cover. These conditions provide for excellent groundwater recharge potential. The actual
amount of groundwater recharge may be approximately 280 to 300 mm per annum, or 40 percent of
annual precipitation, based on gauged studies for adjacent watersheds. This groundwater infiltration
generally recharges the regional aquifer, because the soils typically allow vertical transmission of
infiltrated water. The importance of this recharge area can be demonstrated by the healthy coldwater
condition of streams that receive discharge from the aquifer along the south shoulder of the Moraine,
and by the presence of significant groundwater supply for domestic use.
The Till Plain has some groundwater recharge function, although at a lesser scale than the Oak
Ridges Moraine. The topography of the Till Plain is not hummocky like the Moraine, and therefore is
not as effective at trapping precipitation on the land. The predominant land use on the Till Plain is
active agriculture, which is not as effective as forest cover for promoting recharge.
Estimates of annual groundwater recharge for the Till Plain are estimated at 150 mm per annum, with
the majority of this recharge being transmitted to adjacent valley systems as groundwater discharge.
There are areas of greater recharge where sandy soils are dominant. The most significant zone is an
outwash area extending northerly from the Lake Iroquois Beach and following Oshawa Creek to the
Mount Carmel Branch past Winchester Road (Figure 5).
The Lake Iroquois Beach is an area of relatively shallow sandy soils underlain by till material. This
physiographic band is effective at infiltrating precipitation and transmitting it laterally to the adjacent
streams, and providing a boost of cold clean water to the stream, thereby significantly enhancing the
local fishery. In terms of ability to infiltrate precipitation, this feature is second only to the Oak
Ridges Moraine. Urban development on the Beach is likely to reduce the annual infiltration rate,
although stormwater measures have been implemented for some of the developments in an attempt to
maintain the hydrologic balance.
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The Lacustrine Plain contains a mixture of till, glacial silt, and clay lake deposits. This area is
therefore the weakest with respect to groundwater recharge. The urban nature of the land also creates
conditions that promote surface runoff rather than infiltration from precipitation.

2.5

LAND USE PATTERNS

The Oshawa Creek watershed, including Montgomery Creek is approximately 120 square kilometres
in area. Census data indicates that the 1996 population of the Oshawa Creek watershed was
approximately 68,000. Figure 6 identifies the Durham Region Official Plan designations for the
watershed.
Historically, agricultural lands have dominated the watershed south of the Oak Ridges Moraine. This
trend continues as 38 % of the watershed is designated for agricultural use. In recent decades
development within the City of Oshawa has expanded northward to the point that urban uses are now
designated for 34 % of the watershed. The 30-year planning horizon of the Durham Region Official
Plan indicates that Living and Employment Areas will expand into areas above Conlin Road.
The alignment of the proposed Highway 407 eastern extension is identified in the Official Plan as
crossing the watershed above the Iroquois Beach between Conlin and Winchester Roads.
The following pie chart illustrates the relative proportions of land designated for specific uses within
the Oshawa Creek watershed. In Table A, the long range planning for each Management Zone is
briefly described.

Major Open Space
9%

Rural Hamlet
0.5%
Urban (Living)
23%

Waterfront
0.5%

Oak Ridges Moraine
19%

Urban (Employment)
7%

Urban (Main Central)
4%
(Permanent Agriculture
Subject to Open Space Policies
17%

Agricultural
(Permanent
Agriculture Reserve)
21%
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Table A – Long Range Planning for the Management Zones of Oshawa Creek

Main Branch

Goodman Creek

Myrtle Branch

Raglan Branch

Mount Carmel
Branch

Enfield Branch

Oshawa Harbour

Montgomery Creek

The majority of this Management Zone (66%) will be in urban form.
Agricultural lands north of Conlin Road will be bisected by the proposed
Highway 407 alignment. Future development will be focussed between
Highway 407 and Conlin Road and on brownfield sites in the lower
watershed.
Long range planning indicates that this Management Zone will become
completely urbanized.
Agricultural land use will continue to dominate, making up 72 % of the
Management Zone. 22% will remain as Major Open Space, the majority of
which is located within the riparian areas adjacent to the main creek
channel.
The majority of this Management Zone will remain in agricultural uses
(53%). Major Open Space will constitute 34% of the area and will be found
mainly within the Oak Ridges Moraine. Future expansion of the Hamlet of
Columbus has been deferred in the Durham Region Official Plan.
36% of the area will remain in agricultural uses. Major Open Space will be
found mainly on the Oak Ridges Moraine. Southern areas will continue to
be urban. Future expansion is anticipated within the area between Highway
407 and Conlin Road.
This Management Zone will continue to be the least urbanized as no lands
are designated for urban uses. The land use will be agricultural (64%) and
Open Space (36%). The majority of the open space is located on the Oak
Ridges Moraine.
Oshawa Harbour land uses will become 50% industrial/commercial and
50% Major Open Space (Waterfront).
Land uses surrounding Montgomery Creek will be 100% urban with
industrial uses dominating the southern portion and residential uses
dominating the north. Future development will primarily occur as infilling
and redevelopment of historical industrial lands (brownfields).
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3.0

AQUATIC RESOURCE ASSESSMENT

To satisfy the goals and objectives for this project, a detailed assessment of the aquatic resources
within the watershed was necessary. The two main components of the assessment were 1) a survey
of fish habitat, and 2) an inventory of past and present fish communities. Other stream variables
were also examined, and when interpreted in conjunction with baseline watershed information, the
complete assessments provided the data necessary for sound management conclusions and
recommendations to be developed.
In this study, 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 variables in a
quantitative manner, so that the health of the aquatic resource could be accurately determined. The
data from this study can be used to guide management decisions for particular sections of stream,
monitor changes in habitat over time, and identify areas with poor habitat conditions that may be
candidates for restoration.
To assess the baseline health of the entire aquatic resource in an unbiased manner, site selection was
random and balanced. This ensures that the results of the study are a reasonable representation of
varying habitat conditions. To accomplish this, the number of study sites was chosen using the
Mendenhall (1983) formula recommended in the Stream Assessment Protocol. This formula is
designed to predict how many sites would be required for sampling, to assess how habitat conditions
measure-up to a known value. In this case, we have chosen habitat stability for Brook Trout as our
known value, because this species is considered to be an indicator of high quality habitat.
In addition, the study was designed to examine habitats in all physiographic regions of the watershed,
and take into account three major types of land use adjacent to streams (Settled, Impacted, Forested).
Accordingly, these parameters were also factored into the equation. The results indicated that 55
sites were required to adequately assess the baseline habitat conditions within the Oshawa Creek
watershed (Figure 7). Additional information regarding the details of the calculations, and the
database summaries are available within the Appendices of this report.
Where necessary, supplemental sampling sites were added to provide further insight in areas of
interest. These additional sites were used for biological sampling only and the data collected is not
considered in any formal analyses.
Oshawa Harbour represents a non-stream habitat type, and thus was sampled differently from the
remainder of sites within the watershed. Sampling was consistent with the methods outlined in
Valere (1996), and sampling locations are illustrated on Figure 8.
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3.1

FISH HABITAT

3.1.1

STREAM ORDER

Determining stream order is a technique used to classify streams based on their relative location in
the drainage network. Creek segments can be assessed in terms of width, volume of flow or
approximate drainage area. Stream reaches of the same order in a particular system may exhibit
similar habitat features depending on other factors such as topography, soils or climate.
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.
Oshawa Creek enters Lake Ontario as a fifth order stream (Figure 9). Generally, as the order of a
creek increases, so does the diversity of fish species and habitat types. Smaller order tributaries have
less diversity and can be more susceptible to impact. Table B reports stream order results for the
watershed and includes the percentage of the creek length each order comprises.

5th Order Stream Segment within the Main Branch
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3rd Order Stream Segment within the Raglan Branch

1st Order Stream Segment within the Myrtle Branch
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Table B – Stream Order Results for the Oshawa Creek Watershed
Stream
Order

Number of Streams

Combined Length of Stream
(km)

Overall % of Creek

1*
213
139
55
2
34
56
22
3
5
31
12
4
2
19
7
5
1
10
4
Totals
239
255
100
* 53 of the first order streams were altered (piped, channelized, etc), representing 25 % of all
first order streams.

From Figure 9 and Table B, it was determined that first order streams represent more than half of the
aquatic resource within the watershed. Moreover, the 25 % of first order streams that have been
altered by human activity were found mainly in the urban areas. Also of note, 152 tributaries arise
from the Oak Ridges Moraine, and 49 originate from the Iroquois Beach, indicating groundwater
inputs from both physiographic units. These facts highlight the following aquatic resource issues:
1. First order tributaries represent a significant portion of the habitat available for the aquatic
community, and thus should be given serious management consideration;
2. The numerous streams that originate upon the Oak Ridges Moraine and Lake Iroquois
Beach emphasizes the importance of these physiographic features for the maintenance of
aquatic habitat; and
3. A significant proportion of first order streams have been impacted by human-related
activities, and management of this issue should be focussed in the urban portion of the
watershed.

3.1.2

STREAM GRADIENT

The gradient or slope of a stream is one of a number of variables used to characterize the type of
habitat available to aquatic organisms. Gradient can be used to predict habitat structure, aid in the
identification of stream reaches and identify areas of potential groundwater discharge. The gradient
of each segment of creek within the watershed was calculated and mapped, as presented on Figure
10.
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. The substrate in high gradient streams will be
composed of large sized materials such as boulders, 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.
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Examination of gradient maps may also reveal areas of potential groundwater discharge. In high
gradient areas, where the energy of flowing water has scoured away soil materials, the water may be
flowing at the elevation of the water table and leading to the discharge of groundwater. In the case of
Oshawa Creek, the main concentrations of these high gradient areas can be found within the Lake
Iroquois Beach, Till Plain and the Oak Ridges Moraine. The identification of groundwater seepage
areas assists in identifying habitat suitable for the reproduction of salmonids such as Brook Trout.
Discharge of groundwater helps to maintain the thermal stability of the water throughout the year,
which is needed to support juvenile and adult coldwater species.
Groundwater seepage areas are significant components of aquatic ecosystems and should be retained
and protected.

3.1.3

THERMAL CLASSIFICATION

Temperature studies are almost invariably a part of any aquatic habitat assessment, because it is one
of the key limiting factors for most aquatic species that determines habitat use. Fish species that are
indicators of good habitat quality, such as Brook Trout, have very narrow temperature tolerance
ranges. Cold water retains oxygen better than warm water, and can consequently support aquatic
communities that are sensitive to oxygen levels in the habitat. Collecting temperature data allows for
an understanding of habitat capability at a particular site, or at a watershed scale.
Stream temperature can be affected by a number of factors, such as riparian vegetation cover,
groundwater inputs, stormwater inputs, and climate change. By examining historical trends in
temperature data, and comparing it to temperature values today, we can identify degradation in
thermal stability, and develop management recommendations to mitigate or possibly reverse those
changes.
Three historical documents that contained thermal data were reviewed, and summary figures from the
reports are provided in Figure 11 for comparison. Temperature protocols for all three studies were
consistent with those described in the Manual of Instructions for Aquatic Habitat Surveys (Dodge et.
al. 1984).
Stream temperature data was also collected as part of this study, following the protocol outlined in
the Ontario Stream Assessment Protocol (Stanfield et. al. 1998). The temperature data were then used
to create a map showing the gradation of thermal classifications across the watershed (Figure 12).
Temperature categories from the historical studies were compared to the current system of thermal
classification being used for comparison purposes. The changes in temperature over time were
examined for each of the Management Zones, and the results are presented in Table C. Oshawa
Harbour is not included, as the temperature is affected by varying conditions in Lake Ontario.
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Spring, 1959 - Ontario Planning and Development Study

Summer, 1977 - Gartner Lee Limited Study

Summer, 1992 - Totten Simms Hubiki Associates

PERMANENT FLOW
Temperature not above 75ºF. Favourable for Brook trout.

PERMANENT FLOW WITH
INTERMEDIATE TEMPERATURES
Brook trout water in spring, but summer temperatures often unfavourable.

PERMANENT FLOW WARM

COLD WATER
(12º - 17.0ºC.)

Suitable for centrarchid such as rock bass and associated species.

MAJOR SALMONID MIGRATION
ROUTES Rainbow trout, Coho, Chinook, Brown trout
(Atlantic and Pink salmon, Lake trout)

STREAM COURSES NOT EXAMINED

WARM WATER
(17.0º - 24.5ºC.)

COLD WATER FISH HABITAT
Brown, Rainbow and Brook trout
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The stream temperature classification system consists of three categories:
Coldwater

Thermal habitat is considered ideal for Brook or Brown Trout. The average
maximum summer water temperature is approximately 14oC.

Coolwater

Thermal habitat is considered ideal for Rainbow Trout. The average maximum
summer water temperature is approximately 18oC.

Warmwater The average maximum summer water temperature is high, at approximately 23oC.
This temperature is not ideal for trout species.
Sites are considered to be coldwater, or thermally stable, if they remain cold even on very hot days.
Conversely, warmwater or thermally unstable sites can quickly reach water temperatures that are
considered lethal to trout on hot days.

Table C – Summary of Thermal Classification Changes for Oshawa Creek Management Zones
Management
Zone

Historic
Classification

Current
Classification

Thermal Change

Possible Factors Affecting
Thermal Stability

Main Branch

Warm

Warm

NONE

_

Goodman
Creek

Cold

Warm – Cool

DEGRADATION

Removal of riparian vegetation in
conjunction with urban development
adjacent to the creek, contributes to
warming of stream temperature.

Myrtle Branch

Cold

Cool – Cold

DEGRADATION

Urban development has contributed to
the degradation of stream temperature.
Reduction of riparian vegetation in
developed areas has contributed to the
warming of stream temperatures in the
lower reaches of this Management Zone.

Raglan Branch

Cool – Cold

Cool – Cold

DEGRADATION
IN LOWER
REACHES

Mount Carmel
Branch

Warm – Cold

Warm – Cold

DEGRADATION
IN LOWER
REACHES

Removal of riparian vegetation, and the
addition of on-line ponds.

Enfield
Branch

Warm – Cold

Warm – Cold

NONE

_

Montgomery
Creek

Warm

Cool

IMPROVEMENT

Stormwater inputs now travel through
underground piping which helps to cool
the water before it enters the stream.
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From this examination of thermal trends throughout the watershed, the following conclusions can be
drawn:
•
•
•
•
•

Stream temperature has been increasing over time within the Oshawa Creek system, and as a
result, the thermal stability of the aquatic habitat has been degraded.
A number of factors have contributed to the thermal changes, including increased stormwater
inputs as a result of urban development, on-line ponds, and removal of riparian vegetation.
Stream segments with significant groundwater input (Iroquois Beach and Oak Ridges Moraine
regions) generally have lower water temperatures than areas within the Till and Lacustrine Plains.
Stream temperatures within the northern portion of the watershed have been more stable than in
the south, because these areas have not been as extensively affected by land use change and
removal of riparian vegetation. Future riparian zone management should be carefully considered.
In Management Zones where the thermal classifications vary among tributaries, it appears that
coldwater sections are more often correlated with forests than with other forms of riparian
vegetation.

3.1.4

FLUVIAL GEOMORPHOLOGY

Fluvial geomorphology involves the study of the geomorphic processes associated with flowing
water. The three primary processes are 1) erosion; 2) sediment transport; and 3) sediment deposition.
In a healthy stream, these three processes are in balance with one another. If they are not, there can
be drastic consequences for 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 Oshawa Creek is typical of moraine fed streams draining to 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 forming of streams. The headwater streams therefore
originate on the south shoulder of the Moraine where in many cases groundwater discharges to the
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. In the Iroquois Beach, many small streams originate as a result of
groundwater discharge from the beach feature. South of the Beach, very few small tributaries exist,
and the main Oshawa Creek and Goodman Creek convey the flow. Streams in the urban part of the
City of Oshawa have a significant history of alteration and do not reflect a natural form as much as an
impact and adjustment form.
Fluvial geomorphological assessments were completed through the urbanized sections of the
watershed as part of the Oshawa Creek Watershed Management Plan field studies (Central Lake
Ontario Conservation Authority 2001). In ideal conditions, the various reaches of the stream work
together to supply, transport, and deposit sediment in a balanced system. Erosion is therefore a
natural and essential part of stream evolution. This being said, it must also be recognized that in
some situations the movement of streams will be hazardous to the public, either through damage to
structures or creation of unsafe ground conditions. These situations tend to occur more in urban areas
where the public has access to the valleys, and where structures exist within hazardous areas. In
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urban areas the stream has also experienced extensive alteration and a 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 was the focus of fluvial analysis.
One of the assessments completed, the Rapid Geomorphic Assessment, provides a scoring system of
stream stability, culminating in a Stability Index value. The assessment is based on evidence of
stream form adjustment, and sorts them 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). All sites, except Goodman Creek north of Rossland Road, were
found to be unstable or stressed.
The second assessment of stream stability completed was the Rapid Stream Assessment. This
assessment is somewhat qualitative, although measurements of bank full stream dimensions,
entrenchment, and plan form assist with the qualitative portion of the assessment. The assessment
provides further indication 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 of excellent, good, fair, or poor. Of the eleven reaches studied on
Oshawa and Goodman Creeks, five were scored as “good” health, and six were rated as “fair”.
For detailed results of the Rapid Stream and Rapid Geomorphic Assessments, refer to the Oshawa
Creek Watershed Management Plan (Central Lake Ontario Conservation Authority 2001).

3.1.5

RIPARIAN VEGETATION

Vegetation mapping for the watershed was used to locate and assess the existing riparian cover
conditions along all tributaries within the Oshawa Creek watershed. For the purpose of this study, the
riparian zone is defined as those lands that are within 30 m of either side of a watercourse. Riparian
vegetation is a critical component of aquatic habitat, since it contributes so many values to the
resource. Riparian vegetation moderates water temperature by providing shade to the creek, produces
food for aquatic organisms in the form of leaf litter and insects, contributes habitat structure to the
stream channel in the form of woody debris, and filters nutrients and contaminants from overland
flow that would otherwise enter the creek.
Environment Canada (1998) produced a document entitled “Guiding Habitat Rehabilitation for the
Great Lakes Areas of Concern”. This document includes restoration targets for riparian areas, and
each of the Management Zones were compared to those targets.
The riparian guidelines suggest that all streams should have a 30 m wide vegetated riparian buffer on
either side of the watercourse. However, it is recognized that smaller or larger buffer areas may be
required due to a number of factors such as soil types, slopes and adjacent land uses.
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The vegetation mapping used in this analysis (Figure 13) is based on the Ecological Land
Classification (ELC) system developed by the Ontario Ministry of Natural Resources (Lee et. al.
1998). ELC classifies only natural vegetation communities, and does not take into account cultural
vegetation cover such as manicured lawn or agricultural crops. The 30 m riparian zones were
analyzed using a Geographic Information System (GIS) to determine their total area and relative
composition of vegetation cover. The results of this analysis are found within Table D.

Table D – Composition of Riparian Zones within the Oshawa Creek Watershed
Riparian Area Composition by Management Zone (%)
Vegetation
Cover

Main
Branch

Goodman
Creek

Myrtle
Branch

Raglan
Branch

Mount
Carmel
Branch

Enfield
Branch

Montgomery
Creek

Coniferous

11

22

6.5

17

15

6

20

Deciduous

14

9

11.5

7

8

22

0

Mixed

7

2

5

2

3

12

24

Old Field

0

0.8

0

0

1

0

0

Marsh

0

0.1

2

0

0

0.5

0

Pond
Total Natural
Vegetation

0

0.1

0

1

0

1.5

0

32

34

25

27

27

42

44

Each of the 8 Management Zones fell short of the target of 30 m riparian cover on both sides of the
watercourse. The Myrtle Branch is the weakest in terms of riparian cover, and Montgomery Creek is
the strongest. However, a number of factors must be considered when interpreting the total
proportion of riparian cover within a Management Zone. For example, the riparian cover along
Montgomery Creek is 44 %, but the watercourse has no tributaries, and the total length of stream is
short. Thus, a small amount of vegetation appears as a large proportion of the Management Zone.

An examination of riparian zone cover and composition reveals the following trends that are
important management considerations:
•
•
•

The riparian zone cover in each of the Management Zones is at least 55 % less than what
health targets indicate it should be. In some cases, 75 % of the riparian zone lacks adequate
vegetation cover.
At least 90 % of all vegetated areas within the riparian zone are comprised of forest type
cover. Old field, marsh and pond cover along the watercourse is relatively rare.
Although the total amount of cover is fairly consistent among Management Zones, the
distribution of the cover is better in the northern Management Zones than in the south. Along
the Main Branch and Goodman Creek, there are long sections of creek that are completely
devoid of natural vegetation cover.
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Stream Segment Lacking Riparian Cover

3.1.6

WATER QUALITY

Water is a valued public resource, and streams with unimpaired water quality satisfy a wide variety
of needs, such as consumption needs, recreation needs, and industry needs. 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 intelligent management
recommendations can be made.
There are two components used to measure water quality: biological and chemical. Each component
measures different aspects of water quality, and are discussed in the following sections.
3.1.6.1

BIOLOGICAL WATER QUALITY

Biological water quality analysis is typically used as a broad evaluation tool for characterizing large
areas such as watersheds. Chemical analyses are useful for understanding site-specific conditions, but
on a watershed scale, 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.
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Biological water quality assessment was undertaken as part of a study funded by Environment
Canada (Mudroch 2000). The Biological Water Quality Monitoring Program (BioMAP – Griffiths
1998) was chosen as the sampling protocol for this study. BioMAP allows a manager to determine
whether the water quality of a stream segment is Impaired or Unimpaired as defined in the Ontario
Water Resources Act. A map of the sampling locations is presented on Figure 14.
Biological water quality results are interpreted using a water quality index (WQI). This index is
calculated by averaging the sensitivity values of benthic macroinvertebrates found at the site. Each
species has a sensitivity value based on its preferred habitat, and they can be used as indicators of
water quality conditions. 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, the water quality is considered Impaired. Analysis of the
macroinvertebrate community within an impaired site can reveal potential causes of impairment.
This was done for each of the impaired sites using a number of references (Brown 1972; Cranston
and Oliver 1983; Brinkhurst 1986; Hilsenhoff 1987; Stewert and Stark 1988; Pennack 1989; Klemm
1995; Meritt and Cummins 1996; Morihara and McCafferty 1997; Griffiths 1998). Table E compares
the WQI minimum values for different watercourse environments.
Details of BioMAP calculations and results are presented in the Appendices to this report.

Table E – Minimum Expected WQI Values for Different Watercourse Environments
Watercourse Type

Description

River

Watercourse 16 to 64 m wide

Minimum Expected
WQI Value
9

Stream

Watercourse 4 to 16 m wide

12

Creek

Watercourse <4 m wide

16

Once each of the study sites has been classified using the BioMAP protocol, general trends in water
quality over the watershed can be examined, and areas for further study can be targeted. Further
studies can take the form of additional biological sampling, or detailed chemical analyses. The WQI
values for 18 study sites within Oshawa and Montgomery Creeks are summarized in Table F.
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Table F – WQI Values for 18 Study Sites within the Oshawa Creek Watershed
Site

System
Type

Site Conditions

OA01/99

River

Within Oshawa Harbour.

OA02/99

Stream

OA03/99

Stream

OA04/99

Creek

OA05/99

Stream

OA06/99

Stream

WQI
Value

Within Oshawa Harbour at the outlet of
Montgomery Creek.
Within Oshawa Harbour at the outlet of Oshawa
Creek.
Near a storm sewer outfall within Montgomery
Creek.
Within a treed greenspace north of Oshawa
Harbour.
Within an open field urban greenspace.
Within a high density residential area on Goodman
Creek.

OA07/99

Stream

OA08/99
OA09/99

Stream
Stream

OA10/99

Stream

OA11/99

Stream

OA12/99
OA13/99
OA14/99

Stream
Stream
Stream

Within an urban area amidst a golf course.
Within a natural area.
Within an agricultural area upstream from Camp
Samac; beaver activity was noted at the site.
Within an agricultural area downstream from the
Winchester Golf Club; upstream land uses include
agriculture and recreation.
Within a natural area.
Within a natural area.
Within a natural area bordered by agricultural lands.

OA15/99

Creek

Intensive agricultural area within Columbus.

OA16/99

Creek

OA17/99

Creek

OA18/99

Creek

Within Columbus; the creek flows through a
manicured property; cattle have access to the creek
upstream from this site.
Agricultural area where cattle have access to the
creek.
Within the Oshawa Zoo; the creek bisects an emu
and wild turkey impoundment in which the animals
have access to the watercourse.

Status

2.2

Impaired

2.7

Impaired

2.6

Impaired

10.8

Impaired

7.1

Impaired

13.0

Unimpaired

Impairment
Concern
Organic
pollution
Organic
pollution
Organic
pollution
Organic
pollution
Organic
pollution
Organic
pollution
and nutrient
enrichment

4.2

Impaired

16.7
16.1

Unimpaired
Unimpaired

15

Unimpaired

15.3

Unimpaired

19.8
25.5
27.8

Unimpaired
Unimpaired
Unimpaired

7.6

Impaired

Nutrient
enrichment

8.1

Impaired

Nutrient
enrichment

9.9

Impaired

Nutrient
enrichment

13.1

Impaired

Nutrient
enrichment

From the information in the tables and on the map, the following conclusions can be drawn about
biological water quality within the Oshawa Creek system:
•
•
•
•

75 % of all study sites within urban areas had impaired water quality. Of these sites, those in
Oshawa Harbour and Montgomery Creek were the most severely impaired.
Within the urban areas, study sites where stormwater is treated before discharge had better
water quality than areas without stormwater treatment.
83 % of all study sites within agricultural areas had impaired water quality, however the
magnitude of impairment was not as severe as in urban sites.
None of the study sites located within natural areas showed any indication of water quality
impairment.
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During the data collection portion of this study, the following observations were made that relate to
water quality issues:
•
•
•
•
•

Study sites that showed evidence of livestock access to the creek usually contained
macroinvertebrates that are indicators of organic enrichment.
Study sites that lacked good riparian vegetation cover usually contained macroinvertebrates
that are indicators of open canopy conditions (meaning that the absence of riparian vegetation
is affecting the composition of the aquatic community).
Study sites located in natural areas were most often associated with macroinvertebrate
communities that are indicators of high water quality.
An exotic species of macroinvertebrates was captured in Oshawa Harbour, representing the
first observation of this species from the Oshawa Creek watershed. This invasive amphipod
species has the potential to displace other native amphipod species.
Montgomery Creek and the area of Oshawa Harbour that receives drainage from Montgomery
Creek contained macroinvertebrates that are indicative of polluted, or sewage based waters.

3.1.6.2

CHEMICAL WATER QUALITY

Chemical water quality analyses are useful for identifying specific contaminants or understanding the
nature of water quality impairment within a particular geographic region. There are a number of
management documents that contain chemical water quality data for the Oshawa Creek watershed.
The key trends and significant findings from these reports are summarized in Table G.
Table G – Summary of Chemical Water Quality Testing within Oshawa Creek
Report

Key Trends/Significant Findings

CLOCA Conservation Report
(Ontario Department of
Energy and Resources
Management 1964)

Σ
Σ

CLOCA Watershed
Inventory (Gartner Lee
Limited 1979)

Σ
Σ
Σ
Σ
Σ
Σ
Σ
Σ

Oshawa Creek Watershed
Study – Main Report (Totten
Sims Hubicki Associates
1995)

Σ
Σ
Σ
Σ

Contamination by industrial and sanitary waste was present in the watercourse.
Municipal storm drain outfalls were found to be negatively affecting the water
quality beyond reasonable limits.
High coliform counts were found in the watercourse.
The headwaters were relatively free of contamination and nutrient enrichment.
Nutrient levels in northern agricultural areas were elevated compared to those
located in the mid-stream area.
Mid-stream areas of the watershed were considered uncontaminated.
The outlet of Oshawa Creek and the Harbour had the poorest water quality.
Contaminant concentrations increased towards the downstream area of the
watershed.
Phosphorus levels were high in the westerly headwater areas.
Goodman Creek had consistently poor quality for virtually all of the chemical
parameters.
Contamination concentrations for a number of parameters including total
phosphorus and heavy metals have experienced an historical decline.
Several storm sewer outfalls had high readings of heavy metals.
The majority of future water quality problems will occur in the two, midstream
portions of the watershed as a result of future land use designations.
An annual monitoring program is required for the watershed.
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Report

Key Trends/Significant Findings

Oshawa Creek Water Quality
Study (Hutton and Payne
1995)
Nitrate and Phosphorus
Levels in Selected Surface
Water Sites in Southern
Ontario 1964 – 1994
(University of Guelph 1999)

Σ
Σ

Σ
Σ

Σ

Oshawa Harbour Pollution
Prevention (Environment
Canada 2000)

Σ

Northern sections of the watershed generally have good water quality and as water
moves downstream, it becomes more contaminated.
Faecal coliform was the only parameter to exceed the Provincial Water Quality
Objectives at all five sampling stations.
Excessive plant growth and subsequent plant decay in 1964, 1980 and 1984 was
noted due to nitrate levels with no apparent trend in decrease or increase.
Phosphorus levels caused excessive plant growth in 1964, 1965, 1968 and 1974, but
a general decrease in phosphorus levels was observed.
Almost all sites contained contaminants that exceeded the Lowest Effect Level
(LEL) of the Provincial Water Quality Objectives within benthic sediments with
Phosphorus being the most consistent problematic contaminant.
4 sites within the lower reaches of both the Oshawa and Montgomery Creeks
contained contaminants that exceeded the Severe Effect Level (SEL) and include:
Chromium, Zinc, Arsenic, Copper, Iron, Lead, Manganese, Nickel and Phosphorus.

The key findings and trends expressed within these reports generally support the findings of the
biological water quality monitoring. The following water quality issues are concerns for the health of
the aquatic resource:
•

•
•
•
•

Urban areas show the highest levels of contamination within the watershed. Of particular note
is the condition of Oshawa Harbour and Montgomery Creek. These areas contained several
contaminants that exceeded the Severe Effect Level of the Provincial Water Quality
Objectives.
The mid-stream section of the watershed is showing signs of nutrient enrichment, but is at the
greatest risk for future water quality degradation due to planned intensification of land use.
The northern portions of the Oshawa Creek system have the best water quality, although some
areas are showing effects of nutrient enrichment.
Goodman Creek shows signs of contamination for all chemical parameters tested.
Montgomery Creek is a major contributor of contaminants to Oshawa Harbour and Lake
Ontario.

3.2

FISH COMMUNITY

3.2.1

HISTORICAL FISH COMMUNITY

To understand the health and robustness of the fish community, it is helpful to examine historical
information for the watershed. Often it is difficult to know what the fish community was like in presettlement times, but changes and trends can still be identified over time.
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To document the historical fish community structure for the Oshawa Creek system, 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. The
information was gathered from Government agencies including the Ontario Ministry of Natural
Resources and the Federal Department of Fisheries and Oceans, as well as consulting firms, local
libraries, Archives of Ontario, and various Universities and Colleges. Historical information was
available from the early 1800’s through 1999. A summary of this historical information is provided
in the Appendices to this report.
There are 31 species of fish that are native to Oshawa Creek, and 5 species that have been introduced.
(Table H). Native species of fish were originally distributed by natural forces and have adapted to
their environment over thousands of years. Most of these species are dependent on certain habitat
characteristics and are distributed in the creek based on these criteria.
Table H – Fish Species Historically Reported in Oshawa Creek
Native Fish
Rock Bass
Iowa Darter
Yellow Perch
Brown Bullhead
Johnny Darter
Sea Lamprey
White Sucker
Banded Killifish
Bluntnose Minnow
Longnose Sucker
American Brook Lamprey
Fathead Minnow
Northern Redbelly Dace
Pumpkinseed
Blacknose Dace
Mottled Sculpin
Smallmouth Bass
Longnose Dace
Slimy Sculpin
Largemouth Bass
Creek Chub
Brook Stickleback
Emerald Shiner
Brook Trout
Spotfin Shiner
Common Shiner
Lake Trout
Pike
Mimic Shiner
Atlantic Salmon
Rainbow Darter
Logperch
Introduced Fish
Management History
(Non-native)
Stocking of Brown Trout originally took place in the 1940s to establish
naturalized populations that did not exist prior to European settlement. Stocking
Brown Trout
continued until the 1970s and continued again in the 1980s. There is now a
resident population of Brown Trout in the watershed, and lake-run individuals use
the lower reaches for spawning.
Pink Salmon were introduced into Lake Superior in 1956, and were found in Lake
Ontario by the mid 1960s. There are no resident populations within the Oshawa
Pink Salmon
Creek system, but the lower reaches may be used for spawning of lake-dwelling
individuals.
The first successful stocking of Chinook Salmon was in 1925. Since that time,
Sea Lamprey control has been undertaken in an effort to make this population
Chinook Salmon
viable. There is now a healthy fall run of Chinook Salmon in the lower reaches of
the watershed.

43

OSHAWA CREEK WATERSHED AQUATIC RESOURCE MANAGEMENT PLAN

Introduced Fish
(Non-native)

Management History

Coho Salmon stocking was begun in the 1920s, but success was limited due to
competition from Lake Trout and parasitism by Sea Lamprey. The lamprey
Coho Salmon
control program has helped to establish the current fall runs of Coho Salmon
within the lower reaches of the watershed.
Rainbow Trout were brought to Lake Ontario in 1878, and stocking within
Rainbow Trout
Durham Region began in 1940. Rainbow Trout are now abundant throughout the
creek system.
Note: Full scientific names for each fish species can be found in the Appendices of this report

Two of the fish species that originally inhabited the watershed, Brook Trout and Atlantic Salmon,
have become either extirpated (locally extinct) or much less common in the watershed. The
management concerns for these two species are summarized in Table I.
Table I – Native Species of Management Concern
Species
Management Concern
Prior to 1830, Atlantic Salmon were abundant in Lake Ontario, but by the 1860s, had
disappeared from most streams. The last sighting of an Atlantic Salmon in a Lake
Atlantic
Ontario tributary was in 1896. Increased sedimentation within the creeks, reduced
Salmon
water quality, construction of dams, and harvesting of adult fish all contributed to the
demise of this species. Stocking attempts in the 1940s and 1950s were unsuccessful
due to poor habitat conditions.
Brook Trout are the only native resident Salmonid remaining within Oshawa Creek.
They are particularly sensitive to thermal, sediment and cover changes to the creek,
and have continually moved farther upstream as land was cleared in the downstream
Brook Trout reaches of the watershed. Brook Trout do not compete well with more aggressive
fish, and consequently have sought out first and second order tributaries, away from
species such as Brown Trout. These remnant areas are diminishing, and can easily
become overpopulated.

In addition to documenting the community of species found historically within the watershed, the
background research has illustrated some interesting trends within the different habitat communities
of the Oshawa Creek system. This information is summarized as follows:
•

The relative distributions of salmonid species within the Oshawa Creek system have changed
over time. Brook Trout were once abundant, but are now restricted to the uppermost reaches
of the watershed where habitat and competition conditions are still suitable. Brown Trout
distributions have expanded over time, and Rainbow Trout numbers appear to have increased
also.
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•
•
•

Fisheries data for Montgomery Creek are limited, and historical researchers documented
conditions reflecting highly polluted water and limited riparian cover.
Oshawa Harbour has always been documented as a seasonal feeding, staging and holding area
for various life stages of salmonids.
Lake Ontario contains a number of fish that spawn in the nearshore zone. Two species in
particular (Rainbow Smelt, and Alewife) have been reported to use the outlet of Oshawa
Creek to complete portions of their life processes. These species are important contributors to
the aquatic biodiversity of Lake Ontario.

3.2.2

PRESENT FISH COMMUNITY

As part of the Ontario Stream Assessment Protocol (Stanfield et. al. 1998), a baseline inventory of
the fish community was obtained. Electrofishing was used as the primary sampling technique, and it
is considered to be an effective way to sample the majority of the species within a fish community.
Almost all fish respond well to this sampling technique, but it should be noted that electrofishing
alone cannot guarantee capture of 100 % of the species within a community.
The sampling sites may be reviewed on Figures 7 and 8, and represent all Management Zones within
all physiographic regions of the watershed. Both the creek system and the harbour were sampled.
The results of the fish community sampling are presented in Table J, in descending order of
abundance.

Brook Trout captured from Oshawa Creek
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Table J – Fish Species Captured during the 2000 Field Season
Number
Captured

% of
Capture

Number
Captured

% of
Capture

Blacknose Dace

1922

30

Bluntnose Minnow

31

0.5

Creek Chub

953

Longnose Dace

811

15

Smallmouth Bass

24

0.4

13

Chinook Salmon

14

0.2

Fathead Minnow

562

9

Pumpkinseed

14

0.2

Johnny Darter

499

8

Logperch

11

0.2

Mottled Sculpin

398

6

Brook Stickleback

11

0.2

Rainbow Trout

373

6

American Brook Lamprey

10

0.2

White Sucker

248

4

Rainbow Darter

8

0.1

Brown Trout

146

2

Brown Bullhead

7

0.1

Brook Trout

78

1

Goldfish

3

0.04

Common Shiner

73

1

Slimy Sculpin

2

0.03

Rock Bass

36

0.6

Northern Redbelly Dace

33

0.5

6307

100

Emerald Shiner

22

33

Brown Trout

15

22

Alewife

7

10.5

Brown Bullhead

6

Gizzard Shad

Species

Species

Oshawa Creek

Totals:

Oshawa Harbour
Chinook Salmon

2

3

Rainbow Trout

1

1.5

Pike

1

1.5

9

White Sucker

1

1.5

5

7.5

Yellow Perch

1

1.50.04

Lake Trout

3

4.5

3

4.5

67

100

Pumpkinseed

Totals:

Supplemental Sites
Blacknose Dace
Bluntnose Minnow

Brown Bullhead

Fathead Minnow

Northern Redbelly Dace

Brown Trout

Goldfish

Pumpkinseed

Brook Stickleback

Common Shiner

Johnny Darter

Rainbow Trout

Creek Chub

Mottled Sculpin

White Sucker

Brook Trout

In total, 30 species of fish were caught during this study. This information, when examined in
conjunction with capture location and abundance data, is useful to identify potential trends that may
be different from historical data. In addition, the species information can be used to understand the
varying habitat conditions within the watershed, because many of these species are considered to be
habitat quality indicators.
The fish community structure, and differences between contemporary and historical catches provides
us with the following information:
•

Within the creek system, Rainbow Trout and Brown Trout were the most abundant salmonid
species in the capture. Brook Trout and Chinook Salmon were much less abundant in
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•
•

•

comparison. Historically, Brook Trout were one of the most abundant salmonid species in the
Oshawa Creek system.
There is strong variation in habitat preferences among the species captured in the study. This
reflects the diverse nature of the habitats within the Oshawa Creek system. This diversity has
remained relatively consistent over time.
Goldfish, another non-native species, was found in the creek system. This species is highly
invasive, and has the potential to displace and out-compete native fish species. They were
found in abundance within the Goodman Creek stormwater retention pond, and are a very
serious threat to the aquatic resource of the watershed.
No Sea Lamprey were captured during this study, likely as a result of Fisheries and Oceans
Canada efforts to curtail recruitment of this species.

When the fish species data are shown in relation to the Management Zones, a general assessment of
habitat quality and species diversity can be made. In addition, by adding up the total number of
species caught in each of the Zones, the species richness can be calculated. Table K shows the
distribution of fish species by Management Zone.

Brown Trout captured in Oshawa Creek

Smallmouth Bass captured in the Main Branch
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Table K – Fish Species Distribution by Management Zone
Species
Alewife
American Brook Lamprey
Blacknose Dace
Bluntnose Minnow
Brook Stickleback
Brook Trout
Brown Bullhead
Brown Trout
Chinook Salmon
Common Shiner
Creek Chub
Emerald Shiner
Fathead Minnow
Gizzard Shad
Goldfish
Johnny Darter
Lake Trout
Logperch
Longnose Dace
Mottled Sculpin
Northern Redbelly Dace
Pike
Pumpkinseed
Rainbow Darter
Rainbow Trout
Rock Bass
Slimy Sculpin
Smallmouth Bass
White Sucker
Yellow Perch
Species Richness:

Main
Branch

Goodman
Creek

Myrtle
Branch

Raglan
Branch

Mount
Carmel
Branch

Enfield
Branch

Mont.
Creek

Oshawa
Harbour

19

10

6

13

14

10

4

12

From this Management Zone distribution comparison, the following conclusions can be drawn:
•
•

•

The Main Branch has the greatest species diversity of the Management Zones. This is
consistent with habitat expectations for large order streams, and indicates that the Main
Branch supports a diverse fish community of both cool and warmwater species.
Montgomery Creek has the poorest diversity score of the Management Zones, which reflects
the degraded habitat conditions within the creek. The fish community in this creek is
warmwater and contaminant tolerant, even though most of the creek was coolwater habitat.
This indicates that the quality of the water is too poor to support coolwater species, even
though the temperatures are appropriate.
The other Management Zones had species diversity scores that are consistent with scores
expected for the mid-system areas. Within each of the Management Zones, the fish
community varied in habitat and temperature tolerances, depending in part upon factors such
as adjacent land use type and physical barriers within the creek.

48

OSHAWA CREEK WATERSHED AQUATIC RESOURCE MANAGEMENT PLAN

•
•

Within the Main Branch and Goodman Creek, the fish communities were composed of
species that are tolerant of unstable temperatures and high sediment and contaminant levels.
This is a reflection of the ambient water quality in those two Management Zones.
The species found within Oshawa Harbour are typical of a nearshore fish community. Of
those species, Pumpkinseed, Brown Bullhead, Yellow Perch and Pike, may be using the
harbour for spawning, rearing, and foraging.

In addition to examining fish capture in relation to Management Zones, the data can be assessed
through comparisons with other features such as physiographic units. By doing so, the effects of
physiography upon fish habitat and fish communities can be examined. The fisheries data as it relates
to physiography is presented in Table L.
Table L – Fish Species Distribution in Relation to Physiography
South

North

Species
Lacustrine Plain

Lake Iroquois
Beach

Till Plain

Oak Ridges
Moraine

19

15

15

8

American Brook Lamprey
Blacknose Dace
Bluntnose Minnow
Brook Stickleback
Brook Trout
Brown Bullhead
Brown Trout
Chinook Salmon
Common Shiner
Creek Chub
Fathead Minnow
Goldfish
Johnny Darter
Logperch
Longnose Dace
Mottled Sculpin
Northern Redbelly Dace
Pumpkinseed
Rainbow Darter
Rainbow Trout
Rock Bass
Slimy Sculpin
Smallmouth Bass
White Sucker
Species Richness
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From the comparison of fish species distribution to physiography, the following management issues
can be identified:
•

•

•

•

The Lacustrine Plain contains the majority of low gradient, high order streams that tend to be
inhabited by a diverse fish community. The species distribution documented in this study
reflects those conditions. This physiographic region contained habitat suitable for species
with the widest tolerances for temperature and contamination ranges.
The Iroquois Beach and Till Plain each contained habitat for a variety of fish species, but at a
lower richness than the lower reaches on the Lacustrine Plain. This reflects the lower
diversity of habitats that is associated with lower order streams. Within these two units, there
was a greater proportion of species that are dependent upon cool or coldwater conditions. This
is a reflection of increased riparian cover and significant groundwater inputs to the creek
system.
The Oak Ridges Moraine had the lowest species diversity score, which is a reflection of the
narrower range of habitat conditions associated with headwater creeks, and the influence of
physical barriers within the system. The fish community associated with this physiographic
region in general is indicative of cold, uncontaminated water. Species such as Brook Trout,
Northern Redbelly Dace and Slimy Sculpin, were found only in the upper reaches of the
watershed.
Chinook Salmon appear to utilize only the lower reaches of the watershed, but other
introduced species such as Rainbow Trout and Brown Trout have become quite abundant in
almost all areas of the creek system.

Lake Ontario was not sampled as part of this study, but the Great Lakes Fishery Commission has set
objectives for the fish communities of Lake Ontario and provides insight into management directives
for the fishery (and tributaries of the lake) as a whole (Great Lakes Fishery Commission 1999). The
goals and objectives as they pertain to Oshawa Creek are presented here:
• Recognition that self-sustaining native and naturalized species support diverse long-term fish communities
• Recognition that stocked fish can contribute to the ecological function of the fish community, support the
rehabilitation of native species and provide put-grow-take fishing opportunities
• Recognition that protecting and rehabilitating native and desirable naturalized species, including
individual stocks, and rare and endangered species are important in supporting biodiversity
• Recognition that protecting and rehabilitating critical fish habitat, including tributary and inshore
spawning and nursery areas, are required to sustain productive fisheries over the long-term

Further, this document provides management direction to protect biodiversity and support healthy
fish communities. Protection for both the genetic diversity and rehabilitation of native fishes (Brook
Trout, Atlantic Salmon, lake Trout) is outlined and discussed.
Continued efforts to manage the fishery of Lake Ontario will be driven by public consultation and
scientific, social and economic factors (Great Lakes Fishery Commission 1999).
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In the foreseeable future only Brown Trout and Chinook Salmon will be stocked in Oshawa Creek
(M. Daniels pers. com. 2000). Not only do these species create a sport fishery in Oshawa Creek, but
they also help to sustain the Lake Ontario fishery and the international commitments, goals and
objectives of all the agencies (including OMNR and DFO) involved in the Great Lakes Fishery
Commission.

3.2.3

OBSTRUCTIONS TO FISH MOVEMENT

The previous two sections regarding fish communities within the Oshawa Creek system would not be
complete without an evaluation of natural and anthropogenic obstructions to fish movement. 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.

Example of an obstruction to fish movement

Within the Oshawa Creek system, there are numerous structures in the form of dams, weirs, culverts,
and berms, which may obstruct fish movement. 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
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concern. All human-made obstacles within the Oshawa Creek system were inventoried, and the
results are presented on Figure 15 and in Table M. A detailed inventory of obstructions within the
Oshawa Creek system is presented within the Appendices to this report.
Aside from precluding use of habitat by fish, human-made structures within the creek system can
have serious effects upon the aquatic resource. These effects are summarized below:
•

•

•

•

Impoundment of water behind a physical structure causes the sediment to settle out from the
stream water. This leads to silt build-up in the pond, and sediment depravation downstream.
The sediment depravation downstream can cause an increased rate of stream bank erosion as
the system attempts to re-establish natural sediment load rates.
Sediment accumulation in a pond may 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 smothering of
spawning beds and habitat with silt.
Timing of the dam opening and closing can affect the fishery if it restricts a critical life stage
of fish. 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 in order
to adjust to variations in the time of fish migration.
Dams that are not operated to allow high flow to pass through, will 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 from flooding, erosion, and sedimentation as a result of
failure.

In some cases however, the presence of an obstruction can actually be beneficial to a particular fish
community. If an obstruction has been in place for a significant length of time, such that the fish
communities above and below the structure have become isolated from one another, the best
management option may be to protect the isolated populations upstream by maintaining the
obstruction. For example, there are several instances within the Oshawa Creek system where native
Brook Trout populations have been successful upstream from obstructions, because they are isolated
from competition with non-native species such as Brown Trout. If these obstructions were to be
removed, the Brook Trout community would likely diminish.

The distribution of salmonids in relation to human- made obstructions was mapped using the data
collected during the field season. This information is presented on Figure 16, and was used in part to
determine whether or not removal of the structure would benefit the fish community. Specific
recommendations are contained within Section 4.0 of this report.
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Table M – Obstructions to Fish Movement within Oshawa Creek
Management
Obstacle
Zone

Description

Effect

Main Branch

Erosion control weir comprised of sheet
The weir causes congregation of fish within the
CLOCA Weir piling and concrete. Has a 20 cm drop into plunge pool, while they wait to traverse the
a 1.4 m plunge pool.
structure in the spring and fall.

Goodman
Creek

Airport Golf
Course Dam

Small concrete and stop log, top-draw
structure. Water fills a 1.2 m trough
between two in-line stop log structures,
and drops 0.5 m into a 0.3 m plunge pool.

Barrier to anadromous fish found within
Goodman Creek. This is the upstream-extent of
migration.

Winchester
Golf Course
Dam

1.8 m concrete and stop-log structure.

Reportedly open for fish migration from
December to April. Fish congregate within the
plunge pool every spring and fall.

Hamer Dam

Barrier to migrating fish. This structure
Earthen berm with concrete reinforced
represents the northern-most limit for fish
steel culvert outfalls. The pond is
approximately 4.8 m higher than the creek. migration within the Myrtle Branch.

Wallace Dam

Concrete and stop-log structure, 1.8 m
high.

Grandy Dam

3.0 m concrete and stop-log structure with
Barrier to fish migration except during high
a 1.0 metre concrete apron on the
downstream fall and a plunge pool 2.0 m flow or flood events.
in depth. Stop logs set the fall at 1.3 m.

Russo Dam

2 tier concrete structure with a total fall of Not a barrier during normal flows, but
0.6 m.
congregation in the plunge pool occurs.

Goldman
Dam

1.5 m two-step, concrete dam. Each step is Not a barrier during high spring flowsbut
difficult for fish to pass at other times. No
approximately 0.8 m high within a
plunge pool created by this structure.
concrete lined raceway.

Myrtle
Branch

Raglan
Branch

Hyde Dam

Pine Ridge
Fishing Club
Ponds

Camp Samac
Dam

Mount Carmel Collins Dam
Branch

4.0 m berm incorporating a concrete and
stop-log structure with a steel culvert
outfall.
Series of ponds connected by underground
culverts originating at a large top-draw
structure. Culverts are within rip-rap lined
spillways of various lengths and
elevations.
4.0 m dam constructed of steel reinforced
concrete with four spillways that
accommodate stop logs. The plunge pool
is approximately 1.5 m deep.

Barrier for migrating fish (however, upstream
migration is stopped at Hamer Dam).

Barrier to migratory fish.

The rock-lined spillways are barriers for
resident Brook Trout. Screens at the outfalls
prevent the escape of stocked Rainbow Trout.
Reportedly open for fish migration from midOctober to early May, but difficult for fish to
pass. Barrier to fish migration at other times of
year.

Double sluice, non-reinforced concrete and Potential for congregation of migratory fish in
the plunge pool. Would be a barrier if operated
stop-log structure, up to 2.4 m in height,
at full height
but not operated at that height.

Algers Dams

Two dams: 4.3 m and 2.7 m.

Barriers representing the upstream limit for
migrating fish within the Mount Carmel
Branch.

Kehoe Pond

3.7 metre berm that impounds water and
discharges through a 15 cm top-draw
culvert.

Barrier for both migrating and resident fish.
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4.0

MANAGEMENT ISSUES AND
RECOMMENDATIONS

When all of the conclusions from the aquatic resource assessment are considered as a collective, it is
possible to develop a general health assessment for the entire Oshawa Creek system. The data
collected as part of this field study, when used in conjunction with available historical information,
can provide insight into trends that have been occurring over time. Moreover, this information can be
used to identify particular issues of management concern for the aquatic resource. The identification
of these issues serves as the foundation of information from which appropriate management
recommendations can be made.
In addition to examining the aquatic resource on a watershed level, the management issues for each
of the Management Zones have been summarized. These summaries address more specific concerns
that reflect the varying conditions within each of the study units. Both the watershed summary and
Management Zone summaries are detailed in the next sections of this report.

4.1

WATERSHED-WIDE

OSHAWA CREEK WATERSHED
WATERSHED ISSUES
Climate Change

The hydrology of the Oshawa Creek watershed is likely to be affected by more frequent and
extended summer droughts, more intense precipitation which causes flooding and stream
erosion, temperature change that will stress forest communities, and a reduction in
groundwater infiltration that could ultimately lower water tables and prevent groundwater
discharge.

Land Use

Official Plan designations indicate that the watershed will become 34 % urbanized, with an
additional 38 % of land in agricultural uses. Increased intensification of land use along
watercourses has the potential to add more stress to the creek system.

Highway 407

The extension of Highway 407 through the watershed will require crossing several tributaries
of Oshawa Creek. The design and implementation of this plan will have to be considered as a
management issue for this watershed.

FISH HABITAT ISSUES
Headwater Tributaries

First order tributaries comprise a significant portion of the habitat available within the creek
system, and need to be given serious management consideration. A large number of these
tributaries have been impacted by human-related activities, especially within the urban portion
of the watershed.
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OSHAWA CREEK WATERSHED
Groundwater Discharge

The main concentrations of groundwater discharge are from the Oak Ridges Moraine, Till
Plain and Lake Iroquois Beach. The numerous tributaries that arise from these areas
underscore their importance as aquatic features.

Stream Temperatures

Stream temperatures have been increasing over time within the creek system, and the aquatic
habitat has consequently been degraded. Increased stormwater inputs, on-line ponds, and
removal of riparian vegetation have all contributed to this thermal change. Stream segments
with significant groundwater input or well forested riparian areas showed consistently lower
stream temperatures than areas without these valuable features.

Fluvial Geomorphology

Urban stream reaches that had fluvial geomorphological assessments were generally found to
be unstable. The processes of erosion, sediment transport and sediment deposition are
unbalanced, and are degrading aquatic habitat conditions.

Riparian Vegetation

Water Quality

Throughout the watershed, riparian cover is at least 55 % less than what health targets indicate
it should be. The effects of limited riparian cover have taken the form of creek temperature
degradation, stream instability, reduced fish habitat, and reduction in water quality.
Water quality studies have shown that the majority of sites within urban areas are impaired,
and have the highest contamination levels within the watershed. Of these, Montgomery Creek
is the most severely impaired. Mid-stream sections of the watershed are showing signs of
nutrient enrichment, but the magnitude of impairment is not as sever as within the urban areas.
Macroinvertebrate studies indicated that areas of organic enrichment were often correlated
with sections of creek where livestock had direct access to the water. The northern portions of
the watershed have the best water quality, and natural areas were the only sites where there
was no indication of water quality impairment.

FISH COMMUNITY ISSUES
Distribution of
Salmonids

The relative distribution of salmonids within the creek system has changed over time. Brook
Trout were once abundant, but are now restricted to the uppermost reaches of the watershed.
Introduced species such as Brown Trout and Rainbow Trout are now the most abundant
salmonids in the system. Atlantic Salmon have been extirpated from the watershed.

Habitat Types

There is strong variation in habitat types and fish communities within the watershed. Although
the species distributions have shifted over time, the diversity of habitats has remained
constant.

Invasive Species

Invasive species such as Goldfish have become naturalized in some areas of the creek system.
These species have the potential to displace native species and negatively affect the aquatic
resource. Reduction or removal of these species is an important management issue.

Physiography

Obstructions to
Migration

The Iroquois Beach and Till Plain were characterized by fish communities that are dependent
upon cool or coldwater conditions. Riparian vegetation cover and significant groundwater
inputs are contributors to these conditions. The fish community within the area of the Oak
Ridges Moraine was indicative of cold, uncontaminated water. These areas contribute greatly
to the maintenance of high quality habitat.
Human-made structures such as dams, weirs, culverts and berms have restricted movement
within the creek system for migrating fish. In addition to obstructing movement, these
structures also have the potential to increase stream bank erosion, elevate suspended sediment
loads in the water, and affect fish during critical times in their life processes. Some structures
however, are of benefit to the fish community by protecting isolated native populations
upstream from competition with non-native fish downstream.
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WATERSHED RECOMMENDATIONS
Recommendations

1

2

3

4

5

6

7
8

9

10

11

Implementation

That Level 1 stormwater quality and thermal protection measures as
per the Stormwater Management Practices Planning and Design
Manual (MOE 1994) be provided for all new development draining to
the Oshawa or Goodman Creeks to protect Type 1 habitats and
downstream areas. That Level 2 stormwater quality measures be
provided for all new development draining to Montgomery Creek.
That the preservation of recharge/discharge areas (cold groundwater
inputs) continues to be supported and encouraged.
That stewardship initiatives dealing with stormwater retrofitting, online ponds and reestablishment of riparian vegetation be undertaken to
improve water quality. That best management practices for agriculture
be promoted.
That consideration be given to the predicted stresses to the aquatic
system from climate change. That particular attention be given to
protection of coldwater and baseflow during land use and resource
management planning.
That opportunities to analyze, regulate and monitor water taking at the
local or watershed levels be explored to protect valued groundwater
and surface water resources.
That existing riparian areas be protected and that appropriate riparian
plantings be encouraged.
That bioengineering be encouraged as the main technique for erosion
control within the system, and that information and training pertaining
to bioengineering be offered to the public and municipal partners.
That best management practices with respect to livestock watering be
strongly supported, encouraged and conveyed to property owners.
That maintenance of a substantial vegetated (forested) riparian area,
construction of contemporary creek crossing structures, and water
quality control measures be required to maintain and enhance the
fishery in areas where Highway 407 will cross the watershed.
That contemporary maintenance practices, such as bottom-draw outlets
for ponds, should be communicated to both on and off-line pond
owners. That the creation of new on-line ponds continues to be
discouraged.
That Oshawa Creek be considered as a candidate for Atlantic Salmon
reintroduction.

Land Use Planning and
Development Review Process

Land Use Planning and
Development Review Process
Stewardship initiatives

Land Use Planning and
Development Review Process
Provincial review of the Permit to
Take Water Program
Land Use Planning and
Development Review Process and
stewardship initiatives
Stewardship efforts and the plan
review and regulation processes
Stewardship initiatives
Provide input and review of any
future Highway 407 designs
Land Use Planning and
Development Review Process and
stewardship initiatives
Discussion with the Ontario
Ministry of Natural Resources
Stewardship initiatives and
communications programs

12

That education programs about invasive species be supported.

13

That future aquatic field work conducted by public or private groups
be consistent with the protocols used within this study to maximize
data consistency.

Protocols to be provided as future
study proposals arise

14

That support and encouragement be given to an on-going aquatic
resource assessment program.

CLOCA and partners to identify
development pressures on the
system and repeat assessment sites
within these areas as time and
funding permits

15

That owners of human-made structures that impede fish movement be
encouraged to maintain, remove or redesign the structures as outlined
in the Management Zone recommendations.

Consultation with the owners,
agencies, and community groups
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MANAGEMENT ZONES

4.2

MAIN BRANCH

FIGURE 17

MANAGEMENT ZONE ISSUES
Long range planning indicates that 66 % of this Management Zone will become urban.
Intensification of land use within this area has the potential to add further stress to the aquatic
resource.

Land Use

FISH HABITAT ISSUES
Stream Temperature

Stream temperature within the Main Branch has remained relatively constant over time. This
predominantly warmwater habitat is a result of a number of factors, including natural channel
characteristics and urban stormwater inputs. Groundwater recharge from the Lake Iroquois
Beach is an important factor in moderating this temperature.

Fluvial
Geomorphology

All assessment sites within the Main Branch were found to be unstable. Erosion and sediment
processes are unbalanced which causes degradation to aquatic habitat.

Riparian Vegetation

Only 32 % of the Main Branch has 30 m of riparian cover on either side of the watercourse.
This fails to meet Environment Canada health targets, and limits contribution to the functioning
of stream habitat.

Water Quality

Water quality was unimpaired in areas where the creek receives treated stormwater. Areas
where untreated stormwater from older subdivisions enters the creek had impaired water
quality.

FISH COMMUNITY ISSUES

Species Richness

The fish community within the Main Branch is very diverse, representing typical habitat
conditions in low gradient, high order creeks. The community is comprised of both cool and
warmwater species. Indicator species within the Main Branch are tolerant of unstable
temperatures and high sediment and contaminant levels, reflecting the ambient habitat
conditions.

Recommendations
1
2
3

Implementation

That proper signage for maintained trails, and efforts to discourage
the use of unauthorized trails be supported to prevent erosion along
the watercourse.
That efforts to regenerate riparian areas be encouraged and
supported.
That creek clean-up efforts be encouraged and supported to enhance
water quality. That stewardship initiatives dealing with retrofitting
of stormwater be undertaken.
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Communications with the City of
Oshawa
Stewardship initiatives
Stewardship initiatives
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GOODMAN CREEK

FIGURE 18

MANAGEMENT ZONE ISSUES
Long range planning indicates that this Management Zone will become completely urbanized.
This intensification in land use has the potential to further degrade the quality of the aquatic
resource in this portion of the watershed.

Land Use

FISH HABITAT ISSUES
Stream Temperature
Fluvial
Geomorphology
Riparian Vegetation
Water Quality

There has been degradation in thermal stability within Goodman Creek. Removal of riparian
vegetation in conjunction with intensification of land use has contributed to the warming of
stream temperatures.
Assessments of fluvial geomorphology indicate that sections of Goodman Creek are stressed.
This reveals an unbalance in erosion and sediment processes that degrade the quality of the
aquatic habitat.
Goodman Creek has only 34 % riparian cover within 30 m on either side of the watercourse,
which does not meet the health targets identified by Environment Canada.
Water quality was found to be impaired, and studies have shown signs of contamination for all
chemical parameters tested. Discharge of untreated stormwater to the creek contributes to poor
water quality conditions.

FISH COMMUNITY ISSUES
Invasive Species

Goldfish were found within the Goodman Creek stormwater retention pond. Many of these fish
were found in a naturalized condition, meaning that they are successfully reproducing within
the creek system. This species is a serious threat to the native fish community.

Species Richness

The diversity of species within the fish community is consistent with the habitat expectations
for a large order stream. Goodman Creek however, is not a large order system, which indicates
that the habitat is not as high quality as it should be. The species within Goodman Creek are
indicative of unstable temperatures, and high sediment and contamination levels.

Airport Golf Course
Dam

This small stop-log structure is a migration barrier for fish within Goodman Creek.

Recommendations
1
2

3

4
5
6

Implementation

That further alterations to the creek to accommodate development be
discouraged.
That the redesign or removal of the Airport Golf Course Dam be
considered as habitat improvements through the creek are
successful.
That creek clean-up efforts be encouraged and supported to enhance
water quality. That stewardship initiatives dealing with retrofitting
of stormwater be undertaken.
That proper signage for maintained trails, and efforts to discourage
the use of unauthorized trails be supported to prevent erosion along
the watercourse.
That plantings within the riparian zone be supported and
encouraged.
That effort be made to prevent further releases of Goldfish into
Goodman Creek.
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MYRTLE BRANCH

FIGURE 19

MANAGEMENT ZONE ISSUES
Agricultural land uses will continue to dominate into the future, comprising 72% of the
Management Zone. A large proportion of the Major Open Space includes riparian areas.

Land Use

FISH HABITAT ISSUES
Stream Temperature

Stream temperatures have degraded from cold to cool within this Management Zone. Land use
intensification has contributed to the thermal change, but the effect is moderated by input from
local groundwater sources.

Riparian Vegetation

Only 25 % of the Myrtle Branch has riparian vegetation 30 m on either side of the watercourse.
This fails to meet the targets for riparian zone health set out by Environment Canada.

Water Quality

Water quality in areas with good riparian cover was generally unimpaired. Areas where cattle
had access to the creek were found to have impaired water quality. The macroinvertebrates
captured were indicative of organic enrichment of the water.

FISH COMMUNITY ISSUES
Species Richness

The diversity within the fish community reflects a healthy, small order system. The species
within Myrtle Branch are representative of cool and coldwater conditions.

Dams

There are three dams on the creek system within the Myrtle Branch that are barriers to fish
migration. The Hamer Dam is currently the uppermost limit for fish movement. Resident fish
were captured above the Hamer Dam, but no fish were captured above the Wallace Dam.

Recommendations
1

2

3
4

Implementation

That the Winchester Golf Course Dam be redesigned to allow fish
passage. That the Hamer Dam remain a barrier to anadromous fish
to protect the native fish population upstream.
That further studies regarding the potential for restocking fish above
Wallace Dam or the removal or redesign of the dam to accommodate
reintroduction be undertaken and resulting recommendations be
acted upon.
That efforts to regenerate the riparian area be encouraged and
supported.
That best management practices with regard to cattle watering
facilities be encouraged with landowners.
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Consultation and stewardship
initiatives with the owners, agencies,
and community groups
CLOCA to partner with Ontario
Ministry of Natural Resources and
other appropriate agencies
Stewardship initiatives
Stewardship initiatives
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RAGLAN BRANCH

FIGURE 20

MANAGEMENT ZONE ISSUES
The majority of this Management Zone will remain in agricultural uses (53 %). The majority of
Major Open Space will be located upon the Oak Ridges Moraine.

Land Use

FISH HABITAT ISSUES
Stream Temperature

Thermal stability has been degraded in the lower reaches of the Raglan Branch, and as a result,
stream temperatures are now warmer in these areas than they have been historically. Reduction
in riparian cover has contributed to this warming of stream temperature.

Riparian Vegetation

Only 25 % of the Raglan Branch has 30 m of riparian vegetation on either side of the
watercourse. This fails to meet the Environment Canada targets for riparian zone health.

Water Quality

Water quality results vary within this Management Zone. Areas with good riparian cover within
a natural setting were unimpaired, while areas within intensive agricultural zones or regions
lacking riparian cover, were impaired.

FISH COMMUNITY ISSUES
Species Richness

The fish community within the Raglan Branch is very diverse, and the species found are
representative of high quality, cool and coldwater habitats.

Obstructions to Fish
Movement

There are four dams and a series of fishing ponds that are obstructions to fish movement within
the Raglan Branch. The Grandy, Russo, and Goldman Dams are barriers to migration in low
flow. The Hyde Dam is a barrier to migration in all stream flow conditions, and represents the
uppermost point of fish migration within this branch. Above the Hyde Dam and the Pine Ridge
Fishing Club Ponds, only resident Rainbow Trout and Brook Trout were captured.

Recommendations
1

2
3
4

Implementation

That the Goldman, Russo, and Grandy Dams be redesigned to allow
fish passage or be removed. The Hyde Dam should be maintained to
protect the native fish population upstream.
The Pine Ridge Fishing Pond outfalls be maintained, and the screens
above the ponds be incorporated to protect the native fish population
upstream.
That efforts to regenerate the riparian area be encouraged and
supported.
That best nutrient management practices within agricultural areas be
supported and encouraged wherever possible.
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MOUNT CARMEL BRANCH

FIGURE 21

MANAGEMENT ZONE ISSUES
Agricultural uses will remain consistent within this Management Zone, and Major Open Space
will be found mainly upon the Oak Ridges Moraine. Southern areas will remain in urban uses,
and future expansion will occur between proposed Highway 407 and Conlin Road.

Land Use

FISH HABITAT ISSUES
Stream Temperature

There has been degradation in thermal stability within the lower reaches of this Management
Zone. Stream temperatures have warmed in these areas, which negatively affects the quality of
aquatic habitat. Removal of riparian vegetation and the presence of many on-line ponds have
contributed to this decline in stream health.

Fluvial
Geomorphology

Fluvial geomorphological assessments within this branch indicate that some areas of the system
are unstable. This implies that the erosion and sediment processes are unbalanced, which
negatively affects the quality of aquatic habitat.

Riparian Vegetation

Only 27 % of the streams within the Mount Carmel Branch have 30 m of riparian vegetation on
both sides of the watercourse. This does not meet the health targets set out by Environment
Canada.

Water Quality

No serious water quality issues were detected with the BioMAP overview assessment, however,
chemical water quality reports indicate that there is a general trend toward nutrient enrichment
within this area of the watershed.

FISH COMMUNITY ISSUES
Species Richness

The fish community within this branch is diverse and representative of a healthy cool to
coldwater community. The richness scores were consistent with the values expected for mid- to
high order streams.

Obstructions to Fish
Movement

There are three dams and one pond that are currently restricting fish migration within this
Management Zone. The Camp Samac Dam is open during the fish migration period, but acts as
a barrier at other times of year. The Collins Dam causes congregation of migratory fish in the
plunge pool, but is not a barrier to movement. The Algers Dams represent the upstream limit
for migration within this branch. Brook Trout were captured upstream of this structure. The
Kehoe Dam farther upstream is also a barrier for both migrants and residents.

Recommendations
1

2
3
4

Implementation

That the Camp Samac Dam be redesigned to allow year-round fish
passage, and incorporate a bottom-draw structure.
That the Collins Dam be removed or redesigned and the Algers East,
West, and Kehoe Dams be maintained to protect native fish
upstream.
That efforts to re-establish riparian vegetation be encouraged and
supported.
That best nutrient management practices within agricultural areas be
supported and encouraged wherever possible.
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ENFIELD BRANCH

FIGURE 22

MANAGEMENT ZONE ISSUES
This Management Zone will continue to be the least urbanized, as no lands are designated for
urban uses. Land use will be predominantly agriculture, with a large proportion of Major Open
Space on the Oak Ridges Moraine.

Land Use

FISH HABITAT ISSUES
Stream Temperature

The temperature classification for the Enfield Branch has remained relatively constant over
time. This is due in part to the well-vegetated riparian areas and inputs from local groundwater
sources.

Riparian Vegetation

42 % of the riparian zone within this branch is vegetated in a 30 m band on either side of the
watercourse. Although this proportion is one of the highest cover ratings in the watershed, it
still fails to meet the health targets set out by Environment Canada.

Water Quality

Water quality reports that include chemical analyses suggest that the northern portions of the
watershed such as the Enfield Branch, have the best water quality. Nutrient enrichment is a
concern in this area, but water quality assessments did not reveal any issues of a serious nature.
One site was impaired, and reflects the nutrient inputs of point source operations within the
Management Zone.

FISH COMMUNITY ISSUES

Species Richness

The Enfield Branch supports a diverse and healthy fish community representing all temperature
regimes. The creek sections contain species that are representative of clean, coldwater habitat.
The Enfield Wetland Complex influences the local habitat, and creates conditions for a
warmwater fishery.

Recommendation
1
2
3

Implementation

That efforts to protect areas of groundwater discharge within the
Enfield Branch be encouraged and supported.
That riparian zone plantings be encouraged wherever possible.
That further studies be conducted to identify the locations of organic
enrichment inputs to the watercourse.
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MONTGOMERY CREEK

FIGURE 23

MANAGEMENT ZONE ISSUES
Long range planning indicates that the land uses within this Management Zone will be
completely urban and industrial. Further development will occur primarily as infilling and
redevelopment of historical industrial lands (brownfields).

Land Use

FISH HABITAT ISSUES
Stream Temperature

Stream temperatures have improved over time within Montgomery Creek. Stormwater inputs
travel through underground piping which helps to cool the water before it enters the stream.
Good riparian cover also contributes to the maintenance of coolwater conditions.

Riparian Vegetation

44 % of Montgomery Creek is vegetated within 30 m of either side of the watercourse. This
Management Zone has the highest proportion of riparian cover within the watershed, but fails
to meet the targets for riparian zone health set out by Environment Canada.

Water Quality

Biological water quality assessments indicate that this creek is severely impaired. The
macroinvertebrates collected as part of this study are indicative of polluted, or sewage based
waters. Moreover, chemical water studies have shown that Montgomery Creek contains several
contaminants that exceed the Severe Effect Level of the Provincial Water Quality Objectives.
Additional studies have shown that this creek is a major contributor of contaminants to Oshawa
Harbour and Lake Ontario.

FISH COMMUNITY ISSUES

Species Richness

Species diversity was very low within Montgomery Creek, which reflects the poor habitat
conditions. Riparian cover is good, and stream temperatures are also good, but the fish
community is indicative of warmwater and high contaminant conditions. This suggests that the
water quality problems are preventing use of what appears to be suitable habitat. Historical data
confirm the lack of high quality fish communities within the creek.

Recommendations

Implementation

1

That Environment Canada, the Ministry of Environment, and the
local municipality are encouraged to continue to reduce pollution
within Montgomery Creek.

Consultation and continued
communication with agencies
responsible for water quality
management

2

That riparian zone plantings be supported and encouraged wherever
possible.

Stewardship initiatives
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OSHAWA HARBOUR

FIGURE 24

MANAGEMENT ZONE ISSUES
Long range planning indicates that the land uses within this Management Zone will become
half industrial/commercial and half Major Open Space.

Land Use

FISH HABITAT ISSUES

Water Quality

Biological water quality assessments indicate that Oshawa Harbour is severely impaired. The
macroinvertebrates collected as part of this study are indicative of polluted, or sewage based
waters. Moreover, an exotic species of macroinvertebrate was captured in the Harbour that has
the potential to displace native species. Chemical studies have revealed that the Harbour
contains sites that exceed the Severe Effect Level of the Provincial Water Quality Objectives
for several contaminants.

FISH COMMUNITY ISSUES

Seasonal Use

Oshawa Harbour has always been considered a seasonal feeding, staging and holding area for
various life stages of salmonids. In addition, some lake species such as Lake Sturgeon,
Rainbow Smelt and Alewife have been reported to use this area to complete portions of their
life processes.

Species Richness

The species found within Oshawa Harbour are typical of a nearshore fish community. Of these
species, Pumpkinseed, Brown Bullhead, Yellow Perch, and Pike may be using the Harbour for
spawning, rearing and foraging.

Recommendation
1

2

Implementation

That the Harbour’s productive capacity be improved through habitat
improvement projects.
That effort to identify and retrofit pre-treatment of contaminated
sites before discharging into the creek be supported, and that
contaminated sediment removed during dredging operations be
removed from the system.
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SUMMARY

Through a review of past and present fish communities, biological water quality and the physical
conditions of the watershed affecting these aquatic resources, an understanding of their present health
and sensitivity has been gained.
Overall, Oshawa Creek is in fair health with functioning aquatic communities present. Water quality
issues and warming temperatures are a concern for large sections of the creek system.
The priorities for management include the maintenance of the health of this system and restoration to
assist in achieving its potential. This can be accomplished through cooperative approaches that work
to unify both public and private interests directed at the protection of this system, and through policy,
planning and land acquisition. Issues that have been identified that are presently preventing the
system from achieving its optimal potential include impacts from such things as loss of riparian
cover, impacts from past development, and current land care practices. These impacts can be reduced
through a combination of restorative projects, and ongoing stewardship initiatives within the
watershed.
The following sections outline recommendations regarding both policy and planning to protect the
resource, and stewardship relating to enhancement and restoration to improve the systems’ future
health.
While the results of this study will be of immediate benefit, the recommendations call for action to be
taken over a period of time.
POLICY AND PLANNING
Oshawa Creek has areas of unimpaired water quality, and cool or coldwater temperatures where
healthy aquatic communities appropriate to their habitat are present. It is important that these
resources be protected. This can be accomplished by undertaking public land acquisitions of
sensitive areas, as well as through public policy.
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 presently require the preparation of an Environmental Impact Study in accordance with
the Planning Act. These studies determine the potential effects of a specific development on the form
and function of the fish habitat involved. Further, the Federal Fisheries Act applies in cases where
there is potential harmful alteration, disruption or destruction of fish habitat.
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These and other applicable policies have been established at federal, provincial, and municipal levels
in order to protect these resources at varying scales. It is recommended that as these policies are
applied in the Oshawa Creek watershed, particular attention should be focussed on the following
• Level 1 stormwater quality and thermal protection as per the Stormwater Management Practices
Planning and Design Manual (MOE 1994) should be provided for all new development draining to
Oshawa Creek or Goodman Creek to protect Type 1 habitats and downstream areas.
• Level 2 stormwater quality measures as per the Stormwater Management Practices Planning and
Design Manual (MOE 1994) should be provided for all new development draining to Montgomery
Creek.
• Ensuring that the natural hydrological characteristics and particularly groundwater functions are
maintained to protect baseflow that serves to maintain coolwater temperatures (Oak Ridges
Moraine, the Outwash Plain, the Iroquois Beach and the Till Plain).
• Preserving vegetated riparian corridors to regulate water temperatures and protect water quality
(minimum 30 m width on both sides of the watercourse).
• Identifying and addressing predicted stresses of climate change, specifically to coldwater inputs
and baseflow, on the aquatic system.
• Identifying and protecting headwater areas and first order streams, that comprise a large proportion
of aquatic habitat within the watershed.

Further, it is recommended that in planning for infrastructure and developments that are not reviewed
under the provincial Planning Act, that input and review processes ensure adverse impacts to the
aquatic system do not occur. Specifically, it is recommended that the Authority participate in any
review of proposals regarding the environmental assessment and design of proposed future
extensions of Highway #407 within the watershed.
Surface and groundwater takings have the potential to negatively affect the aquatic environment. It is
recommended that the regulation and monitoring of water takings be undertaken at a watershed level
to ensure that impacts to the system can be minimized.
Through the Conservation Authority’s Fill Construction and Alteration to Waterways Regulation,
applications for works within or near watercourses and their impacts upon the aquatic environment
are reviewed. It is recommended that within this watershed, review of these applications continue to
include consideration of the following:
• That the use of bioengineering be encouraged as an alternative to hard armouring for the purposes
of bank stabilization and erosion control.
• That any future instream alterations for the purpose of facilitating further development (particularly
in Goodman Creek) be discouraged and that if necessary natural channel design be incorporated
into any alteration.

76

OSHAWA CREEK WATERSHED AQUATIC RESOURCE MANAGEMENT PLAN

• That any potential alterations to the watercourse in the Enfield Branch ensure protection of areas of
groundwater inputs.
• That the construction of on-line ponds continues to be discouraged.
• That bottom draw outlets continue to be encouraged for all ponds.
• That applications for off-line ponds continue to be reviewed to address the implications to fish and
fish habitat including groundwater interference and thermal warming.

MONITORING AND RESEARCH
The data collection and analysis undertaken for this project has led to the identification of research
projects that could increase the understanding of the aquatic resource of Oshawa Creek. It is
recommended that support, encouragement and direction be given to public and private parties who
wish to perform studies within the watershed.
Monitoring of fish communities and habitat, especially in those areas where development is
occurring, is critical to detect changes in health. Information from public and private sources will
continue to be gathered by the Authority and added to the CLOCA Natural Heritage databases. It is
recommended that all proponents be encouraged to use similar data collection protocols (i.e.
BioMAP, Ontario Stream Assessment Protocol) to ensure compatibility of results.
It is recommended that biological water quality be monitored on a regular basis within the watershed.
It is also proposed that fisheries sites be resurveyed and a complete assessment be conducted within a
10-year period as an update to this project.
It is further recommended that the Authority examine the opportunity to participate in broader
monitoring programs such as the Ecological Monitoring and Assessment Network co-ordinated
through Environment Canada.
The following research would assist in furthering our understanding of Oshawa Creek:
• An examination of the potential for restocking of the areas above the Wallace Dam.
• Further studies to identify the locations of organic enrichment input to the watercourse within the
Enfield Branch.
FISHERIES MANAGEMENT
Through the ARMP field study and in consultation with various public agencies and private user
groups, issues were noted that could have implications to the fishery of Oshawa Creek. It is
recommended that the Authority, federal and provincial government agencies and local interest
groups and associations consider the following issues relating to the fishery of Oshawa Creek:
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•

Fish Stocking – In the foreseeable future, stocking within the watershed will continue to be
non-native species, and the number stocked will continue to rise to fulfil Provincial and
International programs and directives (Great Lakes Fishery Commission 1999). Chinook
Salmon are reproducing naturally within the system, and recruitment should be evaluated to
ensure that Lake Ontario predator balances are not disrupted with future stockings.

•

Protection of Indigenous Species – Fish communities have changed over time, reflecting a
reduction in native species (i.e. Atlantic Salmon and Brook Trout) and a dominance of nonnative or stocked species (i.e. Rainbow and Brown Trout and Chinook Salmon).
Opportunities to protect remaining native species and their habitat will be encouraged and
supported.

•

Fish Passage – Structures that impede fish movement can be designed or operated to allow
for fish passage, which is especially important during the spawning season of anadromous
fish.

•

Maintenance of Isolated Brook Trout Populations – Native fish species have been
displaced within the watershed due to factors including competition from non-native species
and the effects of land use change. Some older constructed barriers serve to protect Brook
Trout populations from competition; specifically, the Algers East and West Dams, the Hamer
Dam and the Hyde Dam. It is recommended that these barriers be maintained and that
information be provided to the public, explaining the importance of not lifting fish over
structures. Additionally, screens are suggested for the upstream extent of the Pine Ridge
Fishing ponds to ensure that stocked fish remain in the ponds and do not compete with the
Brook Trout found upstream.

•

Current and Proposed Fishing Regulations – Ontario Sportfishing Regulations are based
on the biology of sportfish species and are designed to ensure that species can propagate and
thrive. These regulations also aim to limit the spread of invasive introduced species. It is
recommended that these regulations continue to be promoted through education and
enforcement. Improved signage and enforcement presence would be beneficial within the
watershed.

•

Invasive Species – The presence of Goldfish was noted within the watershed. These fish can
displace native fish and disrupt the aquatic habitat. Educational programs to deter the
continued release of these fish into the creek system should be supported.

•

Atlantic Salmon reintroduction – It is suggested that Oshawa Creek be considered as a
candidate for Atlantic Salmon reintroduction studies.

•

Fish Habitat Improvement Projects in Oshawa Harbour – Habitat improvement projects
within the Harbour may assist in increasing its productive capacity.
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STEWARDSHIP
CLOCA has developed a list of sixteen key agencies (Central Lake Ontario Conservation Authority
2000) that provide the majority of essential stewardship programs, services and information to
landowners within Durham Region (Table N). Government agencies such as DFO and OMNR and
private organizations such as Ontario Streams also produce and distribute a large volume of
educational materials to the public. Further, local groups may direct and provide for stewardship
projects within this watershed.
Table N – Key Stewardship Agencies within Durham Region
Organization
Aggregate Producers Association of Ontario
Christian Farmers Federation of Ontario
Ducks Unlimited
Durham Land Stewardship Council
Environment Canada
Friends of Second Marsh
Ontario Cattlemen's Association
Ontario Farm Environmental Coalition
Ontario Federation of Agriculture
Ontario Federation of Anglers and Hunters
Ontario Forestry Association
Ontario Ministry of Agriculture, Food and Rural
Ontario Ministry of Natural Resources
Ontario Soil and Crop Improvement Association
Ontario Woodlot Association
Wildlife Habitat Canada

Primary Focus
Aggregate Resources
Agriculture
Fish and Wildlife
Wetlands and Water
Forestry
Wetlands and Water
Agriculture
Agriculture
Agriculture
Fish and Wildlife, Forestry
Forestry
Agriculture
Fish and Wildlife, Forestry
Agriculture
Forestry
Fish and Wildlife

The following stewardship issues have been identified within the watershed:
Riparian Areas – No Management Zones meet Environment Canada’s Habitat Guidelines for
riparian health, which call for a 30 m, vegetated riparian area on both sides of the watercourse for the
entire length of the creek. Vegetated riparian areas assist in protecting water quality and reducing
stream temperatures; a priority for Oshawa Creek. Riparian restoration is therefore suggested
watershed-wide.
Bottom Draw Outlet Structures for Existing On and Off-Line Ponds – In the majority of cases,
bottom draw outlets tend to discharge colder water than top draw or surficial outlets. Coolwater
discharge could help to reduce overall stream temperature, lessen the potential for algal blooms and
lessen the potential for a disruption of coldwater habitat. It is recommended that pond retrofits be
promoted through education and landowner contact programs.
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Stormwater Management – All opportunities to treat stormwater within existing development areas
to reduce impacts to water quality and temperature should be explored. Stormwater treatment has
been proven to effectively remove contaminants such as oils, gasoline, soaps and sediment from
surface waters before being discharged back into the creek. It is recommended that a review of the
existing stormwater infrastructure, and potential retrofit projects be undertaken.
Best Management Practices for Agriculture – Water quality is impaired in some of the northern
portions of the watershed in agricultural areas. Best management practices for water quality should
be promoted in this area, including livestock fencing of watercourses.
Bioengineering –The use of bioengineering as an alternative to hard armouring is encouraged for the
purposes of bank stabilization and erosion control.
Trail Systems – A network of public trails and unofficial paths are located in the southern portions
of the valley of Oshawa Creek. In many cases these trails are very close to the banks, leading to a
removal or trampling of vegetation and accelerated streambank erosion. It is recommended that
signage be developed and the public be deterred from using the areas in which problems are
occurring.
Stream Cleanup – It was noted during field studies that Goodman Creek and the Main Branch
would benefit from a cleanup to remove debris and garbage that has collected within and adjacent to
the creek.
Montgomery Creek Contaminants – Montgomery Creek has severely impaired water quality and
testing has shown that it is a major contributor of contaminants to Oshawa Harbour. Efforts to
reduce pollution in this area should continue to be supported.
Oshawa Harbour Contaminants – Studies have shown that the sediments within Oshawa Harbour
are contaminated. Efforts to reduce contaminants entering the creek and harbour should continue to
be supported.

In order to communicate and educate watershed residents regarding these issues, information and
education exchange opportunities are recommended. These include:
Education and Information – The continued development and implementation of educational
programs to be delivered within the watershed.
Promotion of Various Stewardship Publications – Several publications are in existence in leaflet
and booklet form that would be of great value to promote programs to property owners and
businesses. These publications cover a wide range of topics and include the Best Management
Practices series distributed by the Ministry of Agriculture, Food and Rural Affairs.
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Funding Opportunities – Private groups should be informed of and encouraged to apply for funding
under such programs as the Community Fisheries Involvement Program administered by the Ontario
Ministry of Natural Resources.
Communications with Stakeholders – Communications should continue with stewardship groups
as outlined and specifically with local groups interested in Oshawa Creek to share the results of this
study.
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GLOSSARY
amphipod
Crustaceans; small aquatic creatures that are of food importance to juvenile fish.
anadromous
Fish that begin life in tributaries, but spend part of their lives in the lake before returning to spawn as
sexually mature adults.
anthropogenic
Human derived.
ANSI’s
Area of Natural and Scientific Interest, pertaining to either earth or life sciences, as identified by the
Ministry of Natural Resources.
aquifer
Groundwater - underground saturated geological formations that yield usable water or represent an
important water source.
baseflow
Groundwater discharged to the surface flows in a watercourse.
benthic
Living at or near the bottom of a water body.
branch
A collection of tributaries to a watercourse.
CLOCA
Central Lake Ontario Conservation Authority.
coniferous
Cone bearing trees.
deciduous
Trees bearing leaves that fall off seasonally.
DFO
Canadian Department of Fisheries and Oceans.
discharge
Groundwater released to surface flow, through watercourse baseflow or springs.
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Ecological Land Classification
The Canadian classification of lands from an ecological perspective; an approach that attempts to
identify ecologically similar areas.
ecosystem
An interacting system of living things and their environment.
electrofishing
A method of biological survey in which waters are electrified with special equipment to temporarily
incapacitate fish.
ephemeral
Seasonal. Ephemeral streams have defined channels but flow only for part of the year.
erosion
A process whereby surface soil and rock is loosened, dissolved, or worn away and moved from one
place to another.
ESA’s
Environmentally Sensitive Area within the jurisdiction of the Central Lake Ontario Conservation
Authority, characterized by the 1978 study entitled Environmental Sensitivity Mapping Project.
evapotranspiration
Loss of water from the land surface through both transpiration by plants and evaporation.
floodplain
The area, usually low lands adjoining a watercourse, which has been or may be subject to flooding
hazards.
fluvial
Of or belonging to rivers.
geomorphology
The branch of geology that deals with the origin and nature of landforms.
glacial till
Mixture of material, including clay, sand, pebbles, and gravel, directly deposited by a glacier.
groundwater
Water that is absorbed by the ground that moves through soil layers below the ground surface.
headwaters
The origins of streams and rivers.
hydrogeology
The science of water and land interactions.
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hydrology
An earth science that studies the occurrence, distribution, and movement of water.
invertebrates
Animals lacking a spinal column such as insects, crustaceans, clams, snails, and worms.
lacustrine
Having to do with, or living in, a lake.
Lake Iroquois
A glacial lake that inundated the land bordering present day Lake Ontario approximately 12,500
years ago.
meander
Semi-circular bends that form along the course of a slow-moving, mature stream.
OMNR
Ontario Ministry of Natural Resources.
MOE
Ministry of Environment (formerly MOEE- Ministry of Environment and Energy).
Oak Ridges Moraine
A moraine extending from the Niagara Escarpment to the Trent River that developed as gravel and
sand were deposited at the edge of a glacier by escaping melt water.
Official Plan
A municipal document prepared to guide the physical development of a municipality, while having
regard to relevant social, economic, and environmental matters.
outwash
Sand and gravel deposits formed when water drains from a glacier. These deposits are generally
pitted with depressions and have no surface drainage.
physiography
The study of landforms and soil forming materials.
recharge
Water absorbed by the ground that recharges groundwater aquifers.
riffle
The area of fast water within a creek, usually associated with a gradient change and relatively ‘clean’
gravel, cobbles or rocks.
riparian
Terrestrial areas bordering aquatic zones showing an influence of water that is not normally found in
adjacent uplands.
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riverine
Of or living in a river or flowing water.
salmonid
Species belonging to the family of fish Salmonidae, including salmon, trout, char, whitefish and
grayling.
sediment
Matter which settles at the bottom of liquids, and can also be found suspended in the liquid column.
subwatershed
A subcatchment or segment of a watershed.
surficial geology
The study of surface materials, their formation and distribution.
tributaries
Watercourses that drain to a larger watercourse.
water table
The elevation of the upper limit of groundwater in soil.
watershed
The land drained by a river or creek and its tributaries.
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SCIENTIFIC NAMES OF FISH SPECIES CITED IN THE
REPORT
Species
Alewife
American Brook Lamprey
Blacknose Dace
Bluntnose Minnow
Brook Stickleback
Brook Trout
Brown Bullhead
Brown Trout
Chinook Salmon
Common Shiner
Creek Chub
Emerald Shiner
Fathead Minnow
Gizzard Shad
Goldfish
Johnny Darter
Lake Trout
Logperch
Longnose Dace
Mottled Sculpin
Northern Redbelly Dace
Pike
Pumpkinseed
Rainbow Darter
Rainbow Trout
Rock Bass
Slimy Sculpin
Smallmouth Bass
White Sucker
Yellow Perch

Scientific Name
Alosa pseudoharengus
Lampetra appendix
Rhinichthys atratulus
Pimephales notatus
Culaea inconstans
Salvelinus fontinalis
Ameiurus nebulosus
Salmo trutta
Oncorhynchus tshawytscha
Luxilus cornutus
Semotilus atromaculatus
Notropis atherinoides
Pimephales promelas
Dorosoma cepedianum
Carassius auratus
Etheostoma nigrum
Salvelinus namaycush
Percina caprodes
Rhinichthys cataractae
Cottus bairdi
Phoxinus eos
Esox lucius
Lepomis gibbosus
Etheostoma caeruleum
Oncorhynchus mykiss
Ambloplites rupestris
Cottus cognatus
Micropterus dolomieu
Catostomus commersoni
Perca flavescens
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APPENDICES
The following are Appendices are found within a technical compendium to this document (available
upon request):

1.

Management Zone Gradient Profiles

2.

Site Selection Process and Calculations

3.

Aquatic Habitat Assessment Database Summaries

4.

Fish Data Summaries

5.

Ontario Habitat Suitability Indices

6.

BioMAP Calculations and Results

7.

Inventory of Obstructions within the Oshawa Creek System
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