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Executive Summary
Bowmanville/Soper Creek Watershed
Aquatic Resource Management Plan
Through an analysis 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 the Bowmanville/Soper Creek is in excellent health. The water quality is unimpaired, the
temperatures range from coldwater to coolwater throughout much of its length, and healthy,
functioning aquatic communities are present.
The priority for this watershed is therefore the maintenance of this healthy system.
This can be achieved through co-operative approaches of public and private interests directed at the
protection of this system through policy and planning and land acquisition. This includes:
S
The application of the habitat classification of “Type 1” (critical habitats) for the entire system. This
implies that the highest standards for stormwater management will be applied.
S
Ensuring that the natural hydrological characteristics and particularly groundwater functions are
maintained to protect baseflow that serves to cool water temperatures (Oak Ridges Moraine, the
Outwash Plain and the Iroquois Beach)
S
Preserving vegetated riparian corridors to regulate thermal impacts (minimum 30 m width on both
banks)
S
Preserving and enhancing existing wetlands within the watershed
S
Minimizing sediment input
S
Considering predicted stresses on the aquatic system of climate change, specifically to coldwater inputs
and baseflow
S
Participating in any review of proposals regarding the environmental assessment and design of
proposed future extensions of Highway #407 within the watershed.
S
The regulation and monitoring of watertakings be undertaken on a watershed level to ensure that
impacts to the system can be minimized.
S
Ensure design of new creek crossings include consideration of sediment transport
S
The use of bioengineering as an alternative to hard armouring be encouraged for the purposes of bank
stabilization and erosion control
S
The construction of on-line ponds continue to be discouraged
S
That bottom draw outlets continue to be encouraged for all ponds
S
That off-line pond applications continue to be reviewed to address the implications to fish and fish
habitat including groundwater interference and thermal warming
S
All proponents be encouraged to use consistent data collection protocols (BioMAP, Ontario Stream
Assessment Protocol) to ensure compatibility of results.
Further, there are issues that have been identified that are presently preventing the system from
achieving its optimal potential. This includes impacts from such things as the loss of riparian cover,
alteration to sediment transport, loss of forests and wetlands within the watershed, and impacts from
past development and present land care practices.

These impacts can be reduced through a combination of restorative projects, and ongoing
stewardship initiatives within the watershed such as:
S
Creation/enhancement of wetland areas
S
Planting of riparian areas
S
Watershed reforestation
S
Proper maintenance of septic systems, tile drains and sewer systems
S
Livestock fencing
S
Bioengineering
S
Dam maintenance or removal
S
Installation or retrofitting of bottom draw outlet structures for existing on and off-line ponds
S
Retrofitting of existing development areas with stormwater management
S
In-stream fish habitat improvements
S
Education and Information
S
Promotion of various stewardship publications
S
Promotion of funding opportunities
S
Communications with stakeholders
The fish communities of the watershed have also been analyzed and conclusions and issues regarding
future management include:
S
Atlantic salmon reintroduction
S
Installation of sea lamprey barriers in the vicinity of Baseline Road
S
Maintenance of isolated brook trout populations
S
Promotion of current and proposed fishing regulations
S
The maintenance of effective fishways
S
Barrier removal
S
Recognition of seasonal sensitivity of Bowmanville Marsh
Finally, recommendations for future research and ongoing monitoring are provided. Further
information is required regarding:
S
An inventory and assessment of the fishery above the Enfield Dam
S
A more detailed inventory and assessment of the fishery within the Soper ”D” (North) Branch
S
Fish passage through the Goodyear Dam fish ladder
S
An updated inventory of point and non-point sources of contaminants affecting water quality
S
Genetic typing of brook trout populations above the Tyrone Dam and Woodley Dam
S
The impact on the fishery of the possible removal of the Durham Weir
S
Thermal studies within tributaries not explored during the ARMP field study and in relation to
recharge/discharge areas
S
The impacts of constructed barriers on aquatic habitat
S
the presence and spawning success of rainbow trout on the Soper “A” (East) Branch
S
The theory of juvenile rainbow trout as a forage fish within the watershed
S
the status of the pike, longnose gar, pink salmon and tiger trout within the watershed
S
The correlation of Eastern White Cedar forests to benthic macroinvertebrate communities and
biological water quality
S
Potential natural gradient barriers
S
Spring and summer assessments of Bowmanville Marsh
While the results of this study will be of immediate benefit, the recommendations call for action to
be taken over a period of time. In this regard, an Implementation Strategy will be developed.
This strategy will outline a plan for actioning the recommendations of this project including such
things as policies for implementation in the Official Plans of the Region of Durham and the
Municipality of Clarington and CLOCA development review process, research priorities and
opportunities, stewardship opportunities and fisheries management considerations.

“(The fishery) is a priceless resource and
heritage that belongs not just to us,
but to generations of the future.
We merely retain it in trust.”

- Frederick H. Wooding
Lake River and Sea-Run Fishes of Canada 1994
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1.1

1.0 INTRODUCTION
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
Bowmanville/Soper Creek Watershed Aquatic Resource Management Plan (ARMP) is a
proactive approach to managing aquatic resources and guiding land use planning to maintain
and enhance healthy fish populations and fish habitat and functional aquatic ecosystems within
this watershed.
The ARMP is the first of its kind to be developed in Durham Region. Six fisheries
management plans (FMP’s) have been completed for watersheds in the Greater Toronto Area
previous to the development of the ARMP. In addition to the focus on the management of fish
habitat and communities, the ARMP recognizes the contribution of the watershed in terms of
water quantity, nutrient cycling, thermal regulation, landscape ecology and baseflow
contribution. The difference between the ARMP and a FMP is that the ARMP focuses more
closely on water quality and the habitat used by aquatic invertebrates and fish as opposed to a focus
only on fish communities.

1.2

GOALS AND OBJECTIVES

The Goals and Objectives for the ARMP are as follows:
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 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

Bowmanville and Soper Creeks drain into the north shore of Lake Ontario via the same creek
mouth. This watershed is located in the eastern end of the Central Lake Ontario Conservation
Authority (CLOCA) watershed jurisdiction (Figure 1a).
The Bowmanville/Soper Creek watershed is one of the largest and least urbanized watersheds
of the 16 that are managed by CLOCA. The Bowmanville Creek drains an area of 169.4 km2
and the Soper Creek an area of 75.8 km2 for a total watershed drainage area of 245.2 km2
(Gartner-Lee, 1979). The Bowmanville/Soper Creek is the largest watershed within CLOCA’s
jurisdiction, travelling from the headwaters in the Oak Ridges Moraine to the outlet at the
Bowmanville Marsh and Lake Ontario. The Bowmanville Creek is 28 km in length and the
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Figure 1a: Location of the Bowmanville/Soper Creek Watershed
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Soper Creek is 20.5 km in length. The average gradient in the main branches of Bowmanville
and Soper Creek are 8.4m/km and 10.4 m/km respectively. The average fall in the
Bowmanville and Soper Creek branches are 235 m and 215 m respectively. The highest
elevation of the creek is 316 m above sea level (Gartner-Lee, 1979).
There are four major physiographic regions within the watershed. Each section runs somewhat
perpendicular to the watercourses in an east-west direction. From north to south, the
physiographic regions are as follows: Oak Ridges Moraine, the Till Plain, Iroquois Beach
Shoreline and Lacustrine Plain.
Bowmanville Creek, originally called Barber’s Creek, was renamed when the Town of
Bowmanville was incorporated. The formation of the town was initiated when Charles
Bowman donated his one hundred-acre plot of land to the local government. This land is now
the heart of downtown Bowmanville. The Town was named after Mr. Bowman in gratitude for
the donation of land. The Soper Creek is named after Leonard Soper who moved to
Darlington in 1805 and built the first saw mill erected in the Township of Darlington on what is
now referred to as the Soper Creek.
The majority of the watershed falls within the boundary of the former Township of Darlington.
Due to municipal restructuring, the Township of Darlington now comprises about half the land
area of the Municipality of Clarington. The Township of Darlington was merged with Clarke
Township to form the Town of Newcastle in 1974 when the Regional Municipality of Durham
was formed. The name of the Town of Newcastle was changed to the Municipality of
Clarington in 1992.
The Bowmanville/Soper Creek watershed falls within the boundary of the former Township of
Darlington. Due to municipal restructuring, the Township of Darlington now comprises about
half the land area of the Municipality of Clarington. The Township of Darlington was merged
with Clarke Township to form the Town of Newcastle in 1974 when the Regional Municipality
of Durham was formed. The name of the Town of Newcastle was changed to the Municipality
of Clarington in 1992.
The main urbanized area within the watershed is the Town of Bowmanville in the lower
reaches of the watershed. Hamlets within the watershed were established around grist and saw
mills including Enfield, Hampton, Enniskillen and Tyrone. The main land uses in the
watershed include agricultural, recreational, green space, residential, commercial, industrial,
estate residential and aggregate extraction areas.
The watershed currently contains five conservation areas owned by CLOCA. The watershed
also contains segments of four recreational trail systems including the Great Pine Ridge
Equestrian Trail, the Waterfront Trail, the Ontario Federation of Snowmobiling Clubs trails and
the Oak Ridges Moraine Trail.
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1.4

PROJECT DEVELOPMENT

The project was initiated in October of 1997. The lead agency in the development of the
project was CLOCA. Project partners included the Department of Fisheries and Oceans
Canada and the Aurora District Ontario Ministry of Natural Resources. Other organizations
that participated in the development of the project included the Municipality of Clarington, the
Regional Municipality of Durham, the Lake Ontario Management Unit (OMNR) and Trent
University.
To ensure that the project developed in a manner consistent with the mandates of organizations
that may utilize or sanction the ARMP; a Steering Committee was formed in December of
1997. Members of the Steering Committee consisted of; Scientists, Professors, Biologists,
Fisheries Managers, Policy Managers, and Engineers representing; CLOCA, Ontario Ministry
of Natural Resources, Department of Fisheries and Oceans, The Regional Municipality of
Durham, Municipality of Clarington and Trent University. The Technical Working Group
(TWG) was formed in January 1998 to guide the development of the document and associated
fieldwork. The TWG consisted of individuals who had expertise in aquatic resources
management, project management and who were able to commit a substantial amount of time to
reviewing documents and attending meetings. All representatives on the TWG were also
members of the steering committee. Figure 1b depicts the project development process.
Public information sessions were held in June, 1998 and August, 2000 to inform watershed
residents, resource interest groups and local agencies about the purpose, objectives and scope of
the project, to obtain public comments and concerns and to discuss management options for the
watershed’s aquatic resources.
Historical research pertaining to fish and aquatic invertebrate communities of the watershed
began in October 1997. Historical field collection records and field studies were assembled and
compared to current data to describe aquatic resource trends. A Background Report was
submitted to the Steering Committee in and revised in February 1999 and copies made available
to the public upon request.
Field collections for the project commenced in May 1998. Biological Monitoring and
Assessment Program (BioMAP), (Griffiths, 1998) field collections were completed during the
month of May 1998. Ontario Stream Assessment Protocol (Stanfield et. al., 1998) field
collections and measurements were conducted between June 1 and September 15 in both field
collection years.
Management Zones were delineated into nine areas, one for the Bowmanville Marsh or Coastal
Wetland and eight Branches that follow sub-watersheds (Figure 1c).
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2.0 GENERAL PHYSICAL CONDITIONS
2.1

HYDROLOGY

Hydrology is an earth science that studies the occurrence, distribution, and movement of water.
Climatology and Hydrogeology are closely related sciences, building around the principle of the
hydrologic cycle (Figure 2a). To understand the hydrology of the Bowmanville-Soper Creek,
an appreciation for the major components of the hydrologic cycle is needed. These components
are precipitation, evapotranspiration, infiltration to groundwater (recharge), surface runoff, and
groundwater discharge. 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 water for
their life processes and return water to the atmosphere through transpiration or evaporation.
The ground absorbs water and either accumulates the water in deep aquifers, or transmits the
water through shallow sandy seams to surface discharge points (interflow). Surface runoff will
change from sheet flow to concentrated flow in creeks, and eventually drain to a major water
body.

PRECIPITATION

SURFACE RUNOFF / BASEFLOW
(CREEK FLOW)

EVAPOTRANSPIRATION

Coastal Wetland
SAND AND
GRAVEL

RECHARGE
TILL

FINE SAND

DISCHARGE

CLAY AND
SILT
INTERFLOW
LAKE
ONTARIO

BEDROCK - WHITBY SHALE

OAK RIDGES
INTERLOBATE
MORAINE

TILL PLAIN
SLOPES

LAKE
OUTWASH
IROQUOIS
AREA
BEACH

GLACIO
LACUSTRINE PLAIN

Figure 2a: Hydrology of the Bowmanville/Soper Creek Watershed
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All components of the hydrologic cycle are highly variable. The most significant factors in
hydrology are climate, ground conditions, and land use. 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 to 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) and encourage a great amount of
infiltration, or impermeable (clays) and encourage 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 will create the potential
for a higher percentage of surface runoff than woodlots or natural open spaces.

2.2

CLIMATE

Chapman and Putnam (1938) describe two climatic regions across the Bowmanville-Soper
watershed area, the Lake Ontario Shore and the South Slope. The lake influences the Lake
Ontario Shore climatic region. 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 is similar in extent to the Lake Iroquois
Plain physiographic area (Figure 2a). The MOE analyzed climatic data throughout the
watershed between 1969 and 1973. A station near the extreme north limit of the watershed had
mean temperatures of –8.2 degrees Celsius in January/February, and 19.3 degrees Celsius in
July/August. A station near Lake Ontario (Bowmanville) reported mean temperatures of –6.3
degrees Celsius in January/February and 19.0 degrees Celsius in July/August over the same
period. Precipitation over the watershed for the same period of record averaged 869mm, with
704mm in rain and 1638mm in snow.
Climate change could have a major influence on the aquatic resources of the BowmanvilleSoper creeks through the next century. According to Environment Canada, the science
community generally agrees that average global temperatures could rise by 1 to 3.5 degrees
over the next century. In southern Ontario, the impact is predicted to be a 6-degree warming.
The impacts to the hydrologic cycle will include:
Precipitation: Precipitation events are predicted to be less frequent, and more severe. The
potential for more frequent and extended summer droughts will increase.
Surface Runoff: 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 accumulation and melt events.
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Evapotranspiration: 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 will allow additional pests and diseases to migrate north
into our forests.
Infiltration: The additional uptake by vegetation and the more infrequent, more intense
precipitation all have negative impacts on the ability of the ground to infiltrate and store water.
Environment Canada scientists predict that southern Ontario will be 16% drier than our current
conditions (Environment Canada, 1998). 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.
While sea levels around the world are predicted to increase, the water levels of the Great Lakes
are predicted to fall. This may have an impact on coastal wetlands. These wetlands will also
have to adjust to the more frequent severe runoff events that typically cause barrier beaches to
fail, and marsh water levels to drop.
In summary, the predicted climate change will have the following impacts on the BowmanvilleSoper Creek watershed over the next century:
Ø
Ø

Ø

Ø

Ø

Stress on the forest community due to drier conditions, and increased pests and disease.
New vegetation species and wildlife may shift into the area from the south.
Less stream baseflow due to lower water table levels, leading to fewer permanently
flowing tributaries, and the warming of stream temperature, and stress on cold water
dependent aquatic species. The increased air temperatures and periods of hot weather
will also stress cold water systems.
More intense runoff events will impact stream channel stability and lead to increased
erosion of the watercourses. As stream channels adjust to accommodate increased storm
flow, the width of the channel will increase. As the base flow is conveyed through the
wider channel, the wider, shallower, slower condition allows for additional warming of
the stream temperature.
The coastal wetland will be impacted by more frequent and severe storm flows that will
break open barrier beaches and lower water levels more frequently. Lower lake levels
may also impact wetland water levels, if beach bars are not re-established by lake wave
action.
Interior wetlands will also be stressed by the change in precipitation and the lowering of
the water table.
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2.3

PHYSIOGRAPHY AND SURFICIAL GEOLOGY

2.3.1 The Oak Ridges Moraine
Physiography and surficial geology play important roles in varying the components of the
hydrologic cycle across the watershed. The headwaters are located in the Oak Ridges Moraine
(Figures 2b and 2c), an area with a great capacity to infiltrate water. Average annual
groundwater recharge through this unit is estimated at 280 to 300 mm per year, or, in other
terms, approximately 40 percent of all precipitation is converted to groundwater recharge. The
Oak Ridges Moraine is the ridge (between elevation 275 and 375 metres above mean sea level)
that extends from the Niagara Escarpment to the Trent River, and marks the divide between
watersheds that drain southerly or northerly. The hummocky terrain of the Moraine effectively
traps precipitation and promotes infiltration and evapotranspiration. The Moraine is comprised
of sand and gravel to a depth of up to 100 metres. Beneath the sands and gravel lies a till
material that limits the recharge of groundwater into the bedrock, and supports the discharge of
groundwater to tributaries of the Bowmanville and Soper Creeks near the southern shoulder of
the Moraine.
2.3.2 The Till Plain (South Slope)
The largest physiographic unit in the Bowmanville-Soper watershed is the Till Plain that extends
from the Oak Ridges Moraine southerly to the former Lake Iroquois limit. The topography is
notably more regular than the Oak Ridge Moraine, and has an average slope of almost 2
percent.
The surficial soils are predominantly sandy till materials, although a large sand and gravel
outwash plain is located in an east-west band across the Bowmanville-Soper watershed centred
roughly at Taunton Road. Groundwater recharge rates are still significant in this unit, with
average annual recharge rates estimated at 150 to 200 mm per year (20 percent of average
annual precipitation).
2.3.3 The Lake Iroquois Plain
The northern limit of the Lake Iroquois Plain is defined by the limits of the former glacial Lake
Iroquois, which extended to an approximate elevation of 160 metres above mean sea level. This
plain is notably flatter than the Till Plain with an average slope of 1 percent. Because of the
former lake, an approximately 3 kilometre wide band of sand and gravel beach bars lie at the
ground surface along the northern edge of the Iroquois Plain. This feature is commonly referred
to as the 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
Iroquois Beach area an effective infiltration area. The underlying till tends
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Figure 2b Surficial Geology in Relation to the Gradient Profile for Bowmanville Creek
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Figure 2c Surficial Geology in Relation to the Gradient Profile for Soper Creek
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to be less permeable, and therefore, the infiltrated water is conveyed laterally (interflow)
through the soil to discharge points in the riverine valleys. South of the Beach, the surficial soils
turn to sandy till, and then silt and clay till from the north end of Bowmanville to Lake Ontario.
This unit has the weakest groundwater recharge rates (estimated at 50 to 100 mm per year, or
10 percent of average annual precipitation), but is still a significant provider of cold water to the
streams through the interflow process described above.

2.4

GROUNDWATER

Hydrogeology is the study of the interaction between soil and water beneath the soil surface. As
water infiltrates into the ground 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.
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, CLOCA has produced a water table
topographic map as shown on Figure 2d. Generally, the flow of groundwater matches the
surficial drainage patterns with a few exceptions. In the Oak Ridge Moraine, a band as wide as
2 kilometres around the north and west limits of the Bowmanville-Soper watershed boundary
actually flows into the Bowmanville-Soper watershed. The water table then flows southerly, and
generally angles towards the deep valley systems in the watershed. Appendix 2 also serves to
illustrate areas of potential discharge areas.
Plotting the profile of the water table against the land profile indicates reaches where the
discharge of groundwater from the aquifer can be expected. Wherever the static water table
elevation is at or above the ground surface, there is potential for groundwater discharge to
occur. It should be noted that discharge may not always occur at these locations, because in
many instances, the groundwater is contained under pressure beneath the ground surface by
impermeable soil layers. In the field, seeps are often noted on the valley side slopes or floor,
where a sandy seam allows the groundwater to discharge. The groundwater will discharge to
the surface only when a permeable soil is available. Figure 2d shows potential discharge
reaches, also illustrated in Appendix 2. It should be noted that only the main tributary was
analyzed in each management zone, and groundwater discharge potential is likely to exist in
smaller tributaries under similar conditions.
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The MOE’s Evaluation of the Ground Water Responses Applied to the Bowmanville, Soper
and Wilmot Creeks (1981) study identified the most significant groundwater discharge zones
through extensive field testing over more than 10 years. This report concludes that the three
most significant groundwater discharge areas are the Oak Ridge Moraine, the sand and gravel
outwash plain, and the Lake Iroquois Beach (Singer, 1981).
The MOE report describes the Oak Ridge Moraine as follows:
“Its surface is covered with a sand loam to sandy topsoil and its relief is knob-and-kettle
with virtual lack of surface drainage. Rain and snow melt infiltrate readily through the
soil and either return back to the atmosphere via evapotranspiration or percolate down to
recharge the groundwater body whenever the soil moisture is above field capacity. This
leaves little or no water for overland flow. Because the aquifer is underlain by till
deposits which have lower permeability, the bulk of groundwater moves laterally within
the aquifer in a southward direction and issues at its base along the southern shoulder of
the ridges as springs and seepage faces, to become part of the surface runoff cycle. A
smaller part of the groundwater leaks through the till deposits at the base of the aquifer
and eventually reaches the bedrock to become part of the regional groundwater flow
system. Hence, the aquifer itself acts as a major recharge zone, whereas its southern
edge constitutes a major discharge zone.” P88
The MOE report also estimates an average groundwater discharge of 10 litres per second per
square kilometre or approximately two times the average discharge over the entire watershed.
MOE observation wells have shown thicknesses of up to 100 metres of sand and gravel with a
saturated portion 50 metres thick. Without doubt, the Oak Ridges Moraine is the most important
area of the watershed for groundwater recharge and discharge.
The second most important area for groundwater discharge is the portion of the till plain
covered with sand and gravel outwash, along the Taunton Road portion of the watershed (refer
to figure 2b). The surficial sands and gravels are effective at infiltrating water, and the top
surface of the underlying till is at similar elevation to the stream beds of the Bowmanville and
Soper Creeks and tributaries. Infiltrated water percolates through a sand and gravel layer that
extends to depths of 24 metres, and then moves laterally and discharges into the streams as cold
baseflow.
The third most important area for groundwater infiltration and discharge of baseflow is the
Iroquois Beach north of Concession Road 3, south of Taunton Road. Although the surficial
sand layer is generally less than 10 metres in depth, the flat topography of the beach area and
the permeability of the sand makes this an effective infiltration area. The infiltrated water is
conveyed to the adjacent valley systems and discharged as baseflow.
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Sub-watershed Hydrogeological Conditions
Bowmanville “A” (Main) Branch
The “A” Branch is the main Bowmanville Creek from the Lake Ontario outlet to Concession
Road 4. This branch is primarily within the Lake Iroquois physiographic region. The upper
section, from Concession Road 4 to Jackman Road (south of Concession Road 3), cuts through
the Iroquois Beach. The Beach has been noted as the third most important groundwater
recharge/discharge zone in the watershed. The plot of static water table versus valley
topography shows the static water table at or above the valley floor throughout this basin. (See
Appendix 2) Groundwater discharge is likely through the outwash and beach zones as
described above. South of Jackman Road, the surficial geology of the Lake Iroquois plain
consists of clay and silt. Although the static water table indicates the possibility of groundwater
discharge through this reach, the clay and silt will act as an aquitard, and will confine the
groundwater beneath the surface.
Bowmanville “B” (Hampton) Branch
This branch originates in the Oak Ridges Moraine, and passes through the Till Plain,
terminating near the Iroquois Beach shoreline. Through the Oak Ridges portion, the water table
is below the valley floor. Discharge of groundwater to the creek is not likely to occur in the
moraine, but the moraine is by far the most important land area for groundwater recharge.
South of Enfield and Concession Road 9 through to Concession Road 8, where the creek flows
through the Till Plain, the water table rises significantly above the valley floor. Through this
section of the sub-watershed, there is potential for groundwater discharge to support baseflow
not only in the main tributary valley, but also in the smaller less confined streams. South of
Concession Road 8, the water table elevation continues to be above the valley floor elevation of
the main branch, and is likely to provide baseflow into the main tributary. Through the
Hampton area, the “B” Branch cuts through the sand and gravel outwash area; the second most
important groundwater recharge/discharge area in the watershed. Downstream of the Hampton
dam through to the south limit of Branch “B”, the water table fluctuates above and below the
valley floor elevation, making discharge of groundwater intermittent in nature.
Bowmanville “C” (Haydon) Branch
The “C” Branch runs through a similar geological cross section to the “B” Branch described
above. The plot of static water table against valley topography indicates no groundwater
discharge in the interior of the moraine north of Concession Road 9, discharge on the south
shoulder of the moraine between Concession Road 9 and Haydon (north of Concession Road
8), an absence of discharge in a small reach upstream and downstream of Concession Road 8 in
the Till Plain, and then potential for discharge throughout the remainder of the reach through
the outwash area. Generally, the static water table is at the valley floor elevation throughout this
basin, indicating the potential for discharge into the well-defined valley portions.
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Bowmanville “D” (Tyrone) Branch
The “D” Branch cuts through a similar geological cross section to the Bowmanville “B” and “C”
Branches. From the static water table profile, groundwater discharge is possible starting at the south
shoulder of the moraine, and continuing southerly to Concession Road 7. The water table dips below the
valley floor elevation through the lower Till Plain portion north of Concession Road 6, indicating a lack
of groundwater discharge. The discharge potential reoccurs, however, at Middle Road, and continues
through the outwash area of the basin.
Soper “A” (East) Branch
The Soper “A” Branch originates at the south shoulder of the Iroquois Beach, and it is expected that the
headwaters of this branch are supported by groundwater discharge along the south limit of the beach.
The tributaries then run through the clay and silt portion of the Lacustrine Plain, and meet the main
branch of Soper Creek north of Baseline Road. South of the Iroquois Beach, the basin is not anticipated
to have significant groundwater recharge or discharge characteristics, as it is primarily in an area of
less pervious surficial soils. The static water table profile does however, indicate a water table surface
above the valley floor elevation. It is likely that this represents a confined aquifer, held below the
surface by the silt and clay soils.
Soper “B” (Main) Branch
The Soper “B” Branch originates in the outwash area and cuts through the Iroquois Beach. The
tributaries then continue through the silt and clay portion of the Lake Iroquois region to the confluence
with Bowmanville Creek near the Bowmanville Marsh. Starting at Taunton Road, the static water table
rises above the valley floor level, indicating a potential for groundwater discharge throughout the basin.
Through the Iroquois Beach between Taunton Road and Concession Road 3, the water table is
significantly above the valley floor elevation, indicating the potential for table land seeps as well as
seeps in the confined valley. The large number of first order streams in this area would substantiate
this prediction. Similar to the “A” Branch, the water table is likely confined below the silt and clay
layers through the lower basin area, south of Concession Road 3.
Soper “C” (Mackie Creek) Branch
The Soper “C” Branch cuts through a similar geological profile to the Bowmanville “B”, “C”, and
“D” Branches. This Branch, also commonly known as Mackie Creek, originates in the moraine, and
traverses the Till Plain and outwash area. As expected, the static ground water profile shows a
potential for groundwater discharge at the south limit of the moraine north of Concession Road 8.
Between Concession Road 8 and Concession Road 6 (the upper portion of the Till Plain), the water
table is consistently below the valley floor elevation, making groundwater discharge unlikely. South of
Concession Road 6, the creek cuts through the outwash area, and the water table elevation rises above
the valley floor level. At the south end
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of this branch, near the Stephen’s Gulch Conservation Area, the water table is significantly
above the valley floor elevation, indicating the likelihood of abundant groundwater discharge
points.
Soper “D” (North) Branch
The Soper “D” Branch is the fifth basin that originates in the Oak Ridge Moraine, and flows
through the Till Plain. The static water table rises above the valley floor elevation near the south
shoulder of the moraine, midway between Concession Road 8 and Concession Road 7. Unlike
the other tributaries that originate in the moraine, the static water table in this branch remains
well above the valley floor elevation throughout the upper Till Plain and through the outwash
area. Based on this information, this basin could be expected to have a significant baseflow
component from groundwater discharge.

2.5

RIVERINE CONDITIONS

2.5.1 Stream Order
Method
Stream Order was determined utilizing 1980 1:10,000 Ontario Base Maps (OBMs).
The headwaters or source of each branch is delineated as Order 1 or a First order stream, and colour
coded green (Figure 2e). If a first order tributary is piped, channelized or altered in some fashion,
which is usually the case within urban limits, a “+” symbol is used along with a green colouration to
recognize stormwater inputs.
When two first order streams of approximately the same length join they form a Second order stream
(yellow) If the two branches are of unequal size, the higher order branch will be carried on
downstream. When two Second order streams join, a Third order (orange) is observed. The
confluence of two Third order streams creates a Fourth order (red) and two Fourth orders create a
Fifth order (pink) stream.
Discussion
Stream Order is defined as “a hierarchical classification system for dendritic streams to indicate their
stream size and flow” (Gartner Lee, 1998). Stream order is a tool by which a creek segment 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.
The Bowmanville Creek enters Lake Ontario as a Fifth order stream. Generally, as the order of a
creek increases in number, so does the diversity of fish species and habitat. Smaller order tributaries
lacking this diversity are more susceptible to impact. Table 2A illustrates stream order measurements
and includes the percentage of the creek length in which a particular order may be found.
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Table 2A Stream Order Measurements of the Bowmanville/Soper Watershed
Stream
Order
First
Second
Third
Fourth
Fifth
Total

Length of
Order (m)
116300
79775
27125
29575
12525
265300

Overall Stream
Length (%)
43.8
30.1
10.2
11.2
4.7
100

First order streams comprise the majority of stream length and include 153 tributaries. Those
that have been manipulated by human activity (denoted with a “+”) are found mainly in the
Town of Bowmanville and comprise 27.3% of this figure. Of these first order streams, 75
tributaries or 49.0% arise in the Oak Ridges Moraine and 32 or 20.9% originate in the Iroquois
Beach, indicating groundwater inputs from both Physiographic Units.
There are 58 second order, 8 third order, 3 fourth order and one fifth order stream in the
watershed. This fifth order stream runs the length of Bowmanville Creek from the fourth order
confluence just south of the Town of Hampton, to Lake Ontario.
Stream order as it relates to fish habitat is discussed in Section 3.2.
2.5.2 Stream Gradient
Method
The gradient of the Bowmanville Creek Watershed was determined utilizing 1980 1:10,000 Ontario
Base Maps (OBMs). The rise of the creek was divided by the length of the creek to determine slope.
This is also expressed as rise/run (Appendix 3). Slopes were then grouped into four categories, each
assigned a colour for mapping (Figure 2f). Slope Categories are; red for 0.0% to 0.3% (slight
slope), yellow for 0.4% to 1.0% (a slightly steeper incline), green for 1.0%-5.0% (steep slope)
and blue for 5.1% or greater (very steep slopes).
Discussion
The gradient or slope of a stream can be used to characterize the type of habitat available to
aquatic organisms. Characteristics of one stretch of a creek with a particular gradient may be
assumed to be similar to other stretches of creek in that system with the same gradient if the
sites also share other similar physical characteristics (such as soils or land use).
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The underlying soil type, the energy of flowing water, and time, dictate the slope of a stream.
Water will always follow the path of least resistance, usually the lowest point of land. Changes
in streambed material indicate a change in the gradient of the creek. Clay substrate is common
in the reaches of the Bowmanville and Soper Creeks that run through the Lacustrine Plain
whereas sand and gravel are the dominant substrate type in stream reaches that run over the
Iroquois Beach physiographic unit (Cole 1983 and MTRCA & OMNR 1992a).
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 stream bed materials (substrate) in high
gradient streams will be composed of large sized materials such as boulders and cobble. Silts
and sandy materials characterize the substrate of low gradient streams. Water flowing at high
velocities (during low flow periods) is typical of high gradient streams and slower flowing
water is representative of low gradient streams (MTRCA & OMNR, 1992a). Very steep slopes
may also denote a natural barrier within the system as the slope, and associated water velocities,
may preclude the passage of some fish species.
Gradient profiles for both Bowmanville and Soper Creeks were completed as part of this
exercise. Figure 2b (Section 2.3) illustrates surficial geology and soil types in relation to the
gradient profile for the Bowmanville Creek and Figure 2c (Section 2.3) for Soper Creek. A
gradient profile for each of the main Bowmanville Creek Branches “A”, “B”, “C” and “D”
can be found in Figures 2g through 2j respectively, and, Soper Creek Branches “A”, “B”, “C”
and “D” in Figures 2k through 2n respectively.
Examination of gradient profiles may reveal areas of potential groundwater seepage as high
gradient areas. This indicates the presence of pervious substrate where the energy of flowing
water has scoured away soil materials, penetrating the water table and leading to the discharge
of groundwater. In the case of Bowmanville Creek concentrations of these high gradient areas
can be found within the Iroquois Beach and the Oak Ridges Moraine (Figures 2d and 2g
through 2k)
The identification of groundwater seepage areas assists in identifying habitat that is suitable for
the reproduction of salmonids such as brook trout. The discharge of groundwater to creeks is
also imperative in supporting thermal stability throughout the year to support juvenile and adult
salmonid populations.
Groundwater seepage areas are significant components of aquatic ecosystems and should be
retained and protected wherever possible.
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Figure 2g Gradient Profile for the Bowmanville "A" Branch
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Figure 2h Gradient Profile for the Bowmanville "B" Branch 24(b)
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Figure 2i Gradient Profile for the Bowmanville "C" Branch 24(c)
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Figure 2j Gradient Profile for the Bowmanville "D" Branch 24(d)
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Figure 2k Gradient Profile for the Soper "A" Branch 25(a)
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Figure 2l Gradient Profile for the Soper "B" Branch 25(b)
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Figure 2m Gradient Profile for the Soper "C" Branch 25(c)
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Figure 2n Gradient Profile for the Soper "D" Branch 25(d)
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2.5.3 Thermal Classification
Method
Three historical documents that include thermal data were reviewed and several figures from
these reports are provided (Figure 2o) for comparison. Temperature protocols for all three
studies are consistent with the protocol described in the Manual of Instructions for Aquatic
Habitat Surveys (Dodge et. al, 1984).
Current stream temperature data studied in 1998 and 1999 were taken as per Stoneman and
Jones. (1996). This method forms one part of the Stream Assessment Protocol for Ontario,
Stanfield et al. (1998).
Historical Trends in Thermal Stability
Historical data from three separate comprehensive studies have been compared to determine
trends through time from 1959 to 1999. The first thermal survey formed part of the Ontario
Department of Planning and Development Field Study of the spring of 1959, the second by
Gartner Lee Limited in the fall of 1977 and the third by CLOCA in the summer of 1983
(Tumey, 1984). These reports do not make mention of the time of day that temperatures were
taken which would preclude direct comparison to the present evaluation method. This data can
be used to reveal general trends through time, not only in the context of thermal stability, but
also in the way that thermal stability is studied.
The 1959 mapping reveals three thermal categories: cold flow or cold water habitat;
intermediate flow or cool water habitat; and warm flow or warmwater habitat. The
Bowmanville A Branch is reported as warmwater habitat from the marsh to the Hamlet of
Hampton. At this point the lower sections of Bowmanville B, C, and D branches become
intermediate, and then coldwater for the rest of their length; at Concession 8, at the mid point of
Concession 6, and at the mid point of Concession 5, respectively. Soper Creek B Branch
displays warmwater throughout the Town of Bowmanville changing to cool at Concession 1,
and to cold at Concession 4. The remainder of the Soper B Branch is reported as coldwater.
Both C and D Branches are coldwater in their entirety. Soper A branch is reported as
coolwater to one half Concession 2 at which point coldwater prevails to the source.
The Gartner Lee Limited Watershed Inventory reports temperatures taken from work by J.A.
Chaimberlain in the fall of 1977. Only two categories, coldwater and warmwater were
reported. Figure 2o illustrates warmwater up to one half of Concession 3 on both creeks and
coldwater from this point to the source on all branches. Since there is no coolwater category, it
is difficult to compare this data to the 1959 study. It is apparent however, that the 1977 report
indicates cold water (up to 17.0 °C) further downstream (in areas south of Hampton) than does
the 1959 report. These studies were completed at different times of the year, and this seasonal
change in sampling affects recorded water temperatures. In the spring (1959
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Fall, 1977 - Gartner Lee Limited Study

Figure 2o Historic Thermal Studies Conducted within the Bowmanville Creek Watershed

Summer, 1983 - Tumey Study
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report) water temperatures are gradually rising to summer high, whereas the fall (1977 report)
displays a gradual lowering of water temperatures.
The Tumey study of 1983 included more temperature sampling stations (243 sites) than the
1959 report or 1977 report. Water temperatures were given three categories, the first which by
today’s standards, describe coldwater, the second and third that would both presently be
described as warmwater. These temperatures were also taken in the summer, which is the
correct season in which to take temperatures as the aquatic system is under the most stress at
this time (Stoneman and Jones, 1996).
Tumey reports that the most upstream extent of warmwater on the Bowmanville A Branch ends
at the Goodyear Dam. The remainder of the "A" branch is at least less than 19.0 °C. The
remainder of the Bowmanville B, C, and D branches are in the coldwater category except those
areas affected by ponds (at both Enfield and Tyrone) or areas that have intensive farming
practices or display a lack of vegetative cover (such as within the Bowmanville B branch
running parallel to Highway #57 east of Hampton and the Bowmanville D Branch mid
Concession to the north and south of Concession 6).
Soper Creek has warm water on the entirety of the "A" branch, and up to one half of
Concession 3 on the B branch. The B branch has coldwater in the areas of the creek
immediately downstream of the Iroquois Beach (Figure 2o). The remainder of Soper Creek
upstream from Concession 3 to the source is coldwater.
Tumey compared his data to the 1977 Gartner Lee Report stating “in previous reports
(Watershed Inventory 1979) the Bowmanville Creek south of Hampton were reported to have
water temperatures in the 17.0° C to 24.0° C range. In our survey, the temperatures in this
area were never found to be higher than 18.0° C, making the area suitable for year round
brook trout habitat”. Tumey further states “However this section was surveyed in the first week
of June when summer water temperatures had not reached their peak. Mid-summer
temperatures would likely be too high for resident brook trout”. Tumey does concur with the
conclusions of the Gartner Lee report for most of the Soper Creek.
When comparing the three studies, two conclusions are evident. The first conclusion being;
areas of the creek system within a developed area, downstream of a major pond, or areas that
have been cleared for agricultural purposes generally display higher water temperatures than do
undisturbed areas. The second conclusion being; areas within the Iroquois Beach and Oak
Ridges Moraine physiographic units display lower water temperatures than do Till and
Lacustrine Plain physiographic units.
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Current Thermal Stability
During the 1998 and 1999 field studies, the most contemporary thermal classification system
(Stoneman and Jones, 1996) was applied. This method allows a user to obtain a reliable
estimate of the thermal stability of a site based on a single temperature measurement event of
both air and water. This measurement must be taken during a heat wave (average air
temperatures at or exceeding 24.5° C) from July 1 to September 10th of a given year and only
between the time of 15:45 to 16:45 hours. Under these conditions, the creek is at its highest
temperature conditions, and cold, cool or warmwater habitats are easily differentiated. Previous
systems of temperature categories have proven to be erroneous as the maximum creek
temperature is dependent on the maximum air temperature (Stoneman and Jones, 1996). Figure
2p includes all of the stream sites and accompanying temperature data. This new data set
reveals both similarities and differences from the previous data.
Bowmanville “A” (Main) Branch
Warmwater sections of the Bowmanville A Branch were discovered to stretch from Lake
Ontario to the Bowmanville Valley North Conservation Area. Directly above this area to the
west of Highway #57, a coldwater area was discovered which coincides with the southern
portion of the Iroquois Beach, indicating groundwater input. Upstream of this point to the
confluence of the B and C branches, the creek is cool water where the valley is steep and well
vegetated. A warmwater section of stream also exists to the west of Old Scugog Road that may
be attributed to land clearing through development, and intensive agricultural practices.
Bowmanville “B” (Hampton) Branch
The Bowmanville B Branch was found to have coolwater throughout most of its length from the
area within the old Hampton pond to the south end of Enniskillen Conservation Area. Riparian
vegetation is relatively narrow, however, the groundwater inputs have influenced the
temperature. Three smaller tributaries were studied in the north end of the B Branch; two of
these were well vegetated first or second order creeks found to be coldwater. It is assumed that
other tributaries displaying the same vegetative cover and land uses would also be coldwater
habitat. This would include most tributaries that arise from the Oak Ridges Moraine. A third
tributary also fell within a second order creek, but the forest had been cleared to accommodate
pastureland and crops. This site provided unrestricted cattle access to the creek, and was found
to be warmwater. Two sites were studied within the B branch that runs north from the Town
of Hampton and parallel to Highway #57. This tributary has little riparian vegetation, is the
receiving water for runoff from Highway #57 and various agricultural practices within the area,
and is subject to direct cattle and horse access to the creek. Both sites were found to be
warmwater.
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Bowmanville “C” (Haydon) Branch
The Bowmanville C Branch is coolwater habitat as it runs through the agricultural, recreational
(Cedar Park) and residential lands, generally found from the confluence upstream to the north
end of Cedar Park Road. At this point the valley becomes more entrenched, widens and
displays more riparian vegetation. Coldwater is predominant north of Concession 7 through the
Town of Haydon, and further upstream to the headwaters.
Bowmanville “D” (Tyrone) Branch
The Bowmanville D Branch is coolwater from the confluence to south of the Hamlet of Tyrone
and the Tyrone Dam. Directly downstream of the Dam the water is classified as warmwater,
mainly due to the large pond associated with the structure. The extent of the downstream
warming effects as a result of the pond is unknown. Wide forested valleylands are present
which may help to cool the stream relatively quickly. Directly upstream of the Tyrone Dam is
coolwater. This site, (BD03) was not well vegetated and was within the pond and associated
wetland area. The area above the Woodley Pond was found to be coldwater.
This branch is greatly effected thermally by the presence of three dams and ponds. Other areas
that display the same land use patterns, minus the ponds (Bowmanville C Branch), are found to
be coldwater throughout.
Soper “A” (East) Branch
The Soper A Branch is coolwater throughout although deep valleys are absent and agricultural
practices tend to extend close to the creek without a well-vegetated riparian area. Given the
lack of streambank vegetation this branch would tend toward a warmwater system, yet
coolwater temperatures are predominant. The source of coolwater may be found within smaller
tributaries, especially those located within the Iroquois Beach that may be coldwater habitat that
warms to coolwater once flow reaches the main branch. There are also indications that
groundwater seeps are found throughout this branch that may also lead to coolwater habitat in
the absence of vegetative cover.
Soper “B” (Main) Branch
Soper B Branch is coolwater throughout its length except for the forested areas surrounding
Stephen’s Gulch Conservation Area, which includes a coldwater, and a warmwater site. The
coldwater site is located within a headwater area of the creek (SB15) containing a very narrow
riparian cover and a land use of intensive agriculture. This site is located very close to a spring
upwelling that feeds this section of creek.
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A warmwater area is found within the St. Stephen’s property. Temperature increases could be
attributed to intensive agricultural practices, stormwater outflows and lack of riparian cover associated
with this area.

Soper “C” (Mackie Creek) Branch
In the area of the confluence of the downstream end of the Soper C Branch, coolwater conditions were
found. Although this area is well vegetated, the valley is of low relief and large lengths of the creek
are exposed to the effects of several off-line ponds, numerous areas of intensive agriculture and golf
courses. The areas above Concession 6 are coldwater according to three different temperature sites
regardless of land use. Two (SC03 and SC04) were located on the southern border of the Oak Ridges
Moraine and were of a first order nature, and most probably groundwater fed. A third (SC02), located
further downstream within a third order system lies within a deep, forested valley that serves to protect
the thermal properties of this branch.

Soper “D” (North) Branch
The Soper D Branch exhibits similar thermal properties to C Branch. Of great significance two sites
were studied in very close proximity to one another on the same first order stream at the downstream
edge of the Oak Ridges Moraine. A flowing spring was observed approximately 500 metres upstream
of the site within a sparse cedar bush. This creek ran in a westerly course from this spring through an
open area of uncontrolled cattle access (750 metres of creek length) and into another sparse cedar bush
downstream which also accommodated cattle access. The open cattle damaged area (SD04) is
coldwater due to the proximity to the spring, but the cedar bush area (SD03) located only 168.5 metres
downstream, is coolwater, even with the benefit of cedar brush cover. Other areas similar to this that
include full forested cover do not loose their coldwater characteristic (upper Soper C branch).

Potential Thermal Classification
It is beyond the scope of this study to determine the thermal classification of each tributary of the
Bowmanville and Soper Creeks. Thermal Classifications can be derived in a desktop fashion by
comparing the characteristics of a studied tributary (absolute) with the characteristics of an unstudied
tributary. For example; a studied coldwater site in a forested area of the Oak Ridges Moraine displays
high gradients, lies within a second order stream and displays an extensive buffer from an agricultural
area. An unstudied stream displaying the same characteristics could potentially be coldwater habitat.
The best way to absolutely determine thermal classification is by the taking of site-specific
temperatures as described in the Method above.
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2.5.4 Migratory Fish Barriers
Many dams have been located along the Bowmanville and Soper Creeks over the years, but
very few remain. Figure 2q illustrates the locations of both historic and present day dams.
Some historic dams were very small or had a limited life span. Sawmills, for example, were
usually dismantled after all of the timber surrounding the mill had been cut. Some of these
smaller weirs and dams were located and placed on Figure 2q, but do not have names
associated with them. Information concerning historic dams that have since been removed or
destroyed are found in Table 2B.
Historic dams no longer prove a barrier to migrating fish and will not be discussed in detail,
however, the occurrence of these barriers did have a great impact on species such as the
Atlantic salmon. Natural obstructions such as logjams and beaver dams are not discussed as
they will eventually “blow out” during flood events and do not normally pose a permanent
barrier to migrating fishes. Areas where the slope of the creek is very steep tend to create
natural barriers as well, and will be discussed here.

Table 2B Historical Barriers that have been Destroyed or Removed from the Watershed
Barrier
Name
Vanstone Dam
McDougall Dam
Moorey's Dam
Haydon Dam
Soper Dam
Training School
Dam
Stephen's Dam
Acres Dam
Mackie's Dam

Location
Lot Con.
13
1
14
2
21
8
14
9
9
1
7
2
5
4
5

4
4
9

Use
Grist Mill
Grist and Hydro-Electric
Grist Mill
Grist and Sawmill
Grist and Sawmill
Hydro-Electric

Year
Built
1820
1854
1874
1847
1832
1957

Grist and Cedar Shingles 1850
Recreation
1940's
Sawmill
1835
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Year
Removed
1986
1913
1956
1973
1970's
1980's

Method of
Removal
washed out
dismantled
dismantled
washed out
dismantled
dismantled

1941
1960's
1900's

dismantled
washed out
dismantled
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Constructed Barriers
Fourteen constructed barriers exist within the system, nine on the Bowmanville Creek and five
on the Soper Creek. This section has been broken into Creek Branches or main tributaries as
one barrier may have an effect on another within the same branch, depending on proximity.
Soper “A” and “D” Branches do not have constructed barriers and are therefore not reported
here. All Barriers are described in order of their encounter from Lake Ontario to the source.

Figure 2r: Goodyear Dam and Fishway
Bowmanville “A” (Main) Branch
The Goodyear Dam located at the Goodyear Plant (Figures 2q and 2r), was built in 1910 to
provide a water source for the tire production facility. In 1988, a fishway was incorporated
into the dam to provide access to upstream areas for species such as Chinook and coho salmon,
rainbow trout and lake run brown trout. This fishway was also designed as an impassable barrier to
migrating sea o. There is some dispute as to the ability of the fishway to accommodate all size ranges of
fishes, and it has been suggested that only the largest and strongest salmon and trout can ascend the
structure. Further study of the ability of anadromus fishes to ascend this structure is recommended.
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The Jackman Road Tributary water quality pond, built in 1992 is a fish barrier within a small
tributary of Bowmanville (Figure 2q). Anadromous fishes would not normally use this
tributary, due to a small drainage area and low flows. The pond removes stormwater runoff
contaminants that would otherwise flow directly into the creek. It is designed with a bottomdraw outlet.

Figure 2s: Hampton Dam
Bowmanville “B” (Hampton) Branch
The Hampton Dam (Figures 2q and 2s) was originally built in 1841 to power a gristmill. In the
early 1990’s the dam and mill were removed and the Dam was redesigned as an impassable
structure to protect upstream naturalized and native fish populations (brown and brook trout)
from the spawning runs of non-native anadromous fishes (Chinook and coho salmon). The dam
is two tiered and includes many concrete structures which “break up” flows making fish
passage nearly impossible. The creek no longer displays ponding above the structure.
Due to the presence of this structure, the Bowmanville Creek became a candidate for Atlantic
salmon reintroduction experimentation also in the early 1990’s (Stanfield, pers. comm. 1997),
due to a lack of competition from anadromous fishes.
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There are reports of people lifting species such as rainbow trout, Chinook and coho salmon
over the structure. Reports from anglers capturing juvenile rainbow trout above the structure
have also been noted.
The Enfield Dam (Figure 2q) was originally built in 1860 to power a sawmill. A “standpipe”
top-draw overflow was built in the 1970’s such that the sluiceway has water flow only during
high flow conditions. Only the berm and top draw sluiceway remain. The pond and berm
now serve recreational purposes.
This barrier is impassable to anadromous fishes, and isolates any upstream fish population.
During the fishery study, due to a random site selection, no sample sites were located upstream
of the dam. Further study as to species and habitat above this structure would be of great
value.
Bowmanville “C” (Haydon) Branch
Three on-line ponds exist within the properties along Grasshopper Park Road (Figure 2q), and
one of the headwater streams of this branch arises in a pond. These barriers have not yet been
assessed. One collection site was explored on this branch (Site Code: BC06) which yielded,
among other species, the anadromous rainbow trout. This site is located above two barriers,
and the presence of rainbow trout indicates that these structures are passable to anadromous
fishes.
Bowmanville “D” (Tyrone) Branch

Figure 2t: Tyrone Dam
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The Tyrone Dam and Pond (Figures 2q and 2t) were built in 1846 to provide power for a grist
mill, sawmill and apple cider production. The structure is impassable to lake-run fishes.
Chinook and coho salmon and rainbow trout have all been documented up to but not upstream
of the structure for many years. A recent fish sample taken directly below the dam (Site Code:
BD02) included rainbow trout. A site above the dam and immediately upstream of the pond
included brook trout, blacknose dace and brook stickleback. Of the brook trout, 58% were year
class 1 or young of the year, indicating a rearing area for this species.
The Tyrone Dam serves to isolate the native brook trout population that is free from
competition from stocked fish such as the brown trout. Stocking records indicate that this
branch of the Bowmanville has never been associated with a stocking program, save a possible
pond stocking of the Boyle Pond. Isolated native populations of brook trout free from
competition are rare on the north shore tributaries of Lake Ontario, and are certainly a unique
feature within the Bowmanville Creek Watershed.
The Boyle Dam, located one Concession above the Tyrone Dam (Figure 2q) was built as a
recreational pond in the early 1960’s (Ontario Department of Energy and Resources
Management, 1964). The pond outlet is a “standpipe” top-draw configuration, and would
preclude fish passage. Site specific thermal and fish population dynamics studies are
recommended to determine the function of this pond with respect to fish habitat. Brook trout
have been sampled both below and above (Site Codes: BD03 and BD04 respectively) this
structure, and it is not known if the proximity of this pond to others in the area has an impact to
the brook trout population. The cold water fishes in this area would benefit from a bottomdraw outlet configuration, which would lower water temperatures outletting from the pond.
The Woodley Dam is located upstream and relatively close to the Boyle Dam (Figure 2q). The
dam was built in 1864 to power a sawmill, a function which continues to date. The pond
displays two top-draw sluices that create two small channels that join several metres
downstream. A sample taken above the pond included only brook trout and mottled sculpin.
The brook trout consisted mainly (82.4%) of year class 2 or adult fish. Further study of this
branch is needed to answer several questions. For example:
• Are the brook trout in this tributary a native strain?
• Are there two separate brook trout populations above Tyrone Mill and above Woodley’s
Mill?
• Do the existing ponds create thermal or migration problems for the native fishes?, and;
• What impact would the removal of such barriers have biologically and culturally?
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Soper “B” (Main) Branch
The main branch of “B” is free of constructed barriers, but a tributary that runs along
Concession Road #3 and north to the west of Liberty contains four barriers. An additional
barrier is also located close to Stephen’s Gulch Conservation Area.
The first barrier is a perched culvert located on Mearns Avenue, directly north of Concession
Road #3 (Figure 2q). Historical studies (Gartner Lee Limited, 1993) have noted the presence
of anadromous rainbow trout immediately downstream and upstream of this culvert indicating
that passage is possible, but, due to a 50 cm waterfall, traversing this structure would be
difficult for all but the strongest fish. During this study, three sites were explored upstream of
this culvert and no anadromous fishes were found. The creek to the west of Liberty Street
would not be suitable habitat for rainbow trout spawning although the creek that runs to the east
of Liberty and west of Mearns has been reported as suitable spawning habitat (Gartner Lee,
1993) and is effectively “cut-off” by the Mearns culvert. It is suggested that either the culvert
be redesigned at this location, or the pool downstream of this culvert be manipulated to allow
fish passage.
There are three on-line ponds located to the west of Liberty Street, one below Concession Road
#4, and two between Concession Road #4 and Taunton Road. The pond to the south of
Concession Road #4 is located within a golf course and includes a top-draw outlet. Efforts
should also be made to create a bottom-draw outlet that would provide for forage fish passage.
The remaining two structures have yet to be assessed. As with other structures that do not
display a native salmonid community above a structure, fish passage and bottom-draw structures
should be encouraged.
The last barrier on the B Branch is located on a small tributary also known as Crooked Creek
(Figure 2q). An earthen berm was installed in 1960 for crop irrigation, and includes a topdraw standpipe outflow. This tributary would not normally be used as a migration route due to
a small catchment basin and limited flows. It would be of particular value to redesign the outlet
of this pond to a bottom-draw configuration, as it is a relatively large and deep pond that may
display some thermal stratification.
Soper “C” (Mackie Creek) Branch
Only one barrier exists on the Soper C Branch known as the Pumphouse Dam (Figure 2q)
located west of Bethesda Road, north of Taunton Road. This weir was built in the early 1900’s
and was the original pool from which Bowmanville’s water was supplied (Bob Smith pers.
com. 1997). The pool is no longer used as a water supply. A nearby golf course uses
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pools in the creek below this structure for irrigation purposes. Region of Durham Staff have
noted that rainbow trout have no problem traversing this structure during average spring flood
events (B.Smith pers. comm. 1997), and tests have shown that a “leap” of only 31.7 cm is
required during that time (J. Andersen, unpublished). During the summer in low flow
conditions, this weir would present a drop of 118 cm, which would prove a barrier to most
fishes. Fall run anadromous fishes were found up to this structure (Site Code: SC01), but not
above (SC02-04). Normal fall flows may not be sufficient to allow passage of Chinook and
coho salmon.
Slope Barriers
Stream gradients as identified in figure 2f can be used to assist in locating areas which are too
steep for fish to use: these usually are areas of >20% grade.
Steeper grades are generally located in the headwaters or first and second order creeks in the
Oak Ridges Moraine, or at the extreme headwaters of a tributary, and do not pose a barrier to
migrating fish.
In cases where grades of this degree are found within longer, flatter stretches of a watercourse,
they may have an impact on fish passage. Further study is required in these areas to determine
the specific slope structure and its potential to impact migratory fish movement.
Steep grades can also isolate a population. One such case is evident on a Bowmanville Creek
tributary north of Highway #2 at Highway #57. This tributary fed into the pond created by the
Vanstone Dam at pond level or at a gentle gradient. After the failure of the Vanstone Dam and
corresponding drop of the creek water level, this tributary effectively became “cut-off” from the
main branch by a steep grade. Some species of fish became “trapped” within this channel and
became self-sustaining populations without the benefit of utilizing the main Bowmanville Creek
(J. Andersen, pers. observation).
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2.6

LAND USE PATTERNS

2.6.1 Watershed
The Bowmanville/Soper Creek watershed is approximately 245 square kilometres in area.
Figure 2u identifies the Clarington Official Plan Land Use designations for the watershed.
The watershed has historically been dominated by farmlands south of the Oak Ridges Moraine,
with a scattering of hamlet and village settlements in the central and northern portions. Within
the entire watershed agricultural uses predominate. The Official Plan designations, which
reflect proposed uses of the watershed, indicate that predominance will be maintained. The
urban area of Bowmanville occupies most of the southern part of the watershed. Environmental
Protection designation has been applied to lands located within the valley system and adjacent
tableland woodlots.
Within the 30 year planning horizon of the Durham Region Official Plan, the portion of the
rural landscape within the watershed that is currently surrounding the urban area of
Bowmanville will experience further urban development. Within the planning horizon of the
Clarington Official Plan (2016), the population of Bowmanville is expected to reach 60,000,
from its present 27,000.
This increase in population will lead to planned residential development within the Bowmanville
urban area. It can also be anticipated that the growth in population will increase demand for
both passive and active outdoor recreation opportunities such as trail systems and golf courses.
The proposed alignment of future Highway 407 extensions as identified in the Official Plan
crosses the watershed north of the Lake Iroquois Beach as shown in Figure 2u.
Oak Ridges Moraine
Agriculture

(conservation, reforestation,
agriculture, passive recreation)

44%

(farm, farm related, golf
courses )

Country Residential 1%

Urban

13%

Aggregate Extraction 1/2%
Hamlet Residential 3%

Green Space

13%

(agriculture, farm related uses, home based
occupations, limited home industry, golf courses,
farm related industrial and commercial
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2.6.2 Existing Conditions and Long Range Planning
Aggregate Country
Extraction Residential

Bowmanville “A” (Main) Branch
The main branch of Bowmanville receives water
from the northern branches in the agricultural areas
north of the Lake Iroquois Beach. Residential uses
increase to the south. The Bowmanville Urban Area
dominates the lower section of the Branch. The
Conservation Authority’s Bowmanville Valleyland
properties (92 acres) are located along the creek
valley within this urban area.

Hamlet
Residential

Agriculture

Green
Space

Urban

Long range planning indicates that the majority (55%) of this area will be in urban form.
Master Drainage Studies have been approved for the North Bowmanville Area to support the
recent development of this area. For the area south of Concession Rd 3, a stormwater quality
wet pond has been constructed in the Jackman Road tributary headwater area. This pond will
provide treatment of runoff from a 25mm storm event as per MOE standards. The pond has a
bottom draw outlet for the purpose of discharging cool water to the tributary. A collector road
is also proposed to cross the main branch of Bowmanville creek in the North Bowmanville
Development Area. The road will connect the west portion of Jackman Road to Longworth
Avenue on the east side of the creek. To facilitate the roadway, a significant realignment has
been proposed for the Bowmanville Creek from a point several hundred metres upstream of
Jackman Road, to approximately 200 metres downstream of Jackman Road. The alignment has
been established in concept using the Rosgen Classification System and Natural Channel Design
principles.
Country residential uses are concentrated along Old Scugog Road within close proximity to the
Creek northwest of Gaud Corners. A portion of the Hamlet of Maple Grove also drains to this
branch. The Municipality of Clarington, in co-operation with CLOCA, is undertaking a subwatershed study for the Brookhill Community Neighboorhood Plan. This study is to identify
significant environmental features and functions including groundwater, fish habitat, vegetation,
and wetlands. The study will set the constraints for development as defined through subsequent
secondary planning studies.
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Bowmanville “B” (Hampton) Branch
This branch of the Bowmanville Creek begins in the Oak
Ridges Moraine and drains through the hamlets of Enfield,
Enniskillen and Hampton. This area is predominantly
agricultural.

Hamlet Residential
Green Space

Agriculture

Two Conservation Authority owned properties are located
within this area: the Enniskillen Conservation Area, a 158
acre property located south-west of the Hamlet of
Enniskillen, and Hampton Conservation Area a 19 acre
property located within the Hamlet.

Oak
Ridges
Moraine

Long range planning indicates that the majority of the area (47%) will remain in agricultural
uses. Urban growth will take place within the existing hamlets. The hamlets are serviced
through individual well and septic systems. The septic systems are suspected of being deficient
in many instances, leading to the discharge of nutrients into the creek systems (see section 3.3,
Biological Water Quality).

Bowmanville “C” (Haydon) Branch
This Branch begins in the Oak Ridges Moraine and drains
through the Hamlet of Haydon to join the main branch
south of Hampton.

Hamlet Residential
Aggregate Extraction
Green Space

A large portion of the headwaters is wooded including the
815 acres of Long Sault Conservation Area. Agricultural
uses occupy the majority of the area.
Long range planning indicates that the majority of the area
(57%) will remain in agricultural uses. Oak Ridges
Moraine designation applies to almost 40% of the
remaining land area.
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Bowmanville “D” (Tyrone) Branch
This tributary begins on the Oak Ridges Moraine in
large wooded areas including a portion of the 816
acres of Long Sault Conservation Area and drains
through agricultural lands to meet the Haydon
Branch. A portion of the Hamlet of Tyrone also
drains to this area.

Green Space

Hamlet
Residential

Oak Ridges
Moraine

Long range planning indicates that 70% of this land
area will remain in agricultural uses. Urban
development is restricted to the Hamlet.

Agriculture

Green
Space

Soper “A” (East) Branch
Urban

This branch begins within the Lake Iroquois Beach
and drains through agricultural lands to meet the
main branch within the Bowmanville urban area.
Over 85% of this area is designated as prime
agricultural land, the majority of which is presently
in production.
Future urban growth will be focused within the
Bowmanville urban area, which accounts for only
4% of the total land base within this branch.

Agriculture

Soper “B” (Main) Branch
The main branch of Soper Creek drains from the
headwaters in the Oak Ridges Moraine and several
tributaries arising in the Lake Iroquois Beach.
Agricultural uses predominate to the north, while
green space including Stephen’s Gulch Conservation
Area (326 acres) occupy the majority of the Lake
Iroquois Beach. South of the Beach, the Creek
flows through the Bowmanville urban area to meet
the Bowmanville Creek to the south of Hwy. 401.

Aggregate
Extraction
Green
Space

Agriculture

Urban
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Master Drainage Studies have been prepared for residential development in this area located
north of Highway #2, east of Liberty Street. The existing development, south of Highway #2
predates the introduction of water quality and quantity control measures for developments, and
as such, no stormwater management controls exist in this area.
A water quantity and quality facility has been constructed south of Concession Street, west of
Mearns Avenue. This facility provides quantity and quality control for the existing and
proposed development, located within the drainage area of the tributary located to the west of
Mearns Avenue. This facility controls post-development runoff to pre-development flow rates,
and provides quality treatment of stormwater flows to provincial (MOE) standards.
A second quantity and quality facility has been constructed immediately north of the CPR, east
of Mearns Avenue. This facility provides both quantity and quality controls for the existing and
proposed development, located south of Concession Rd. # 3, north of the CPR. This facility
provides stormwater runoff rates to pre-development levels and provides water quality treatment
of these flows to provincial (MOE) standards.
It is proposed that 32% of the land area will be in urban form in the future. Aggregate
extraction activities will continue to occur in close proximity to the creek valley near Stephen’s
Gulch Conservation Area.
Soper “C” (Mackie Creek) Branch
This Branch begins in the Oak Ridges Moraine and
drains through the Hamlet of Tyrone to join the main
branch south of Stephen’s Gulch Conservation Area.
Agricultural uses occupy the majority of the area.
Long range planning indicates that the majority of
the area (46%) will remain in agricultural uses.
Urban development, in the form of residential
subdivisions will be limited to the area of the Hamlet
of Tyrone.
Aggregate extraction activities exist in portions of
this area (3% of the land base)
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Soper “D” (North) Branch
This Branch begins in the Oak Ridges Moraine and drains to
join the main branch south of Stephen’s Gulch. Agricultural
uses occupy the majority of the area. A small portion of the
Mosport Tourism Node is located in the headwater area.

Green Space

Agriculture

Long range planning indicates that 62% of the land will remain
designated as Oak Ridges Moraine, 30% as agricultural and
8% green space. No urban forms of development are
proposed within this area.
Oak Ridges
Moraine

Coastal Wetland (Bowmanville Marsh)
South of Highway 401 the Soper Creek joins the Bowmanville Creek and widens to a wetland
area before emptying into Lake Ontario. This drainage area is relatively small and is
predominated by the Bowmanville Harbour Conservation Area, an 83-acre property that spans
the creek.
Surrounding land uses include commercial, industrial and residential development, marina
related uses, parks and recreational trails.

2.7

VEGETATION COMMUNITIES

2.7.1 Method
Land classifications and mapping (Figure 2v) were conducted according to the Ecological Land
Classification (ELC) System developed by the Ontario Ministry of Natural Resources (Lee, et al
1998). Vegetation classifications for the ARMP are based on these ELC classifications, but
some parameters were combined. Deciduous cover includes the ELC categories, thicket
swamp, cultural thicket, deciduous swamp, cultural woodland and deciduous forest. Coniferous
Cover includes; coniferous forest, coniferous swamp and coniferous plantation. Mixed cover
includes mixed forest and mixed swamp. Old field consists only of cultural meadow; Marsh
Vegetation of meadow marsh and shallow marsh and Pond vegetation; shallow aquatic, open
water aquatic and floating shallow aquatic.
The percentage of each vegetation type within the watershed or tributary is summarized in
Table 2C, as calculated through the use of CLOCA’s Geographic Information System (GIS).
To determine total vegetation, the percentage of each category was combined. Total forest
includes coniferous, deciduous and mixed cover.
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Total wetlands included all swamps, marshes and shallow and floating aquatic (Table 2B).
Riparian zones of the creek and percentage of vegetation were calculated using a total 60 metre
band centred on the creek, throughout the system.
2.7.2 General Vegetation Community
The patterns developed in the Bowmanville/Soper vegetation mapping show the highest
concentrations of vegetative communities occurring along the Iroquois Beach and the Oak
Ridges Moraine (Figures 2v and 3d). Valleylands and tablelands alike, within these two
features remain well vegetated with minor breaks in connectivity. The Lake Ontario shoreline
along the Bowmanville waterfront has very little natural vegetative cover, as much of the
waterfront has been converted from its natural state. Two coastal marshes are all that remain,
Bowmanville marsh and Westside marsh, the latter of which, is a Provincially Significant
Wetland. The Town of Bowmanville continues to expand its urban boundaries at a rapid rate
and only the valleylands through the urban areas remain vegetated.
The Iroquois Beach is generally an area having permeable sandy soils; and as a result, the area
has high groundwater recharge and discharge functions. Due to this “high” groundwater table
many of the lands here spend portions of the year inundated with water, which is largely why
the Iroquois Beach was never extensively farmed. These seasonally flooded areas promote the
development of “water-loving” vegetation, hence, the higher percentage of treed swamps than
other locales within the basin. Swamps composed of Yellow Birch (Betula alleghaniensis),
Eastern White Cedar (Thuja occidentalis), Eastern Hemlock (Tsuga canadensis), White Elm
(Ulmus americana), Green Ash (Fraxinus pennsylvanica) and Blue Beech (Carpinus
caroliniana) are very common across the landscape through this feature.
The Till Plain that extends between the Iroquois Beach and the Oak Ridges Moraine gives way
to well vegetated valley systems, ranging from mixed and conifer swamps to mixed and
deciduous forests. Generally, most of the vegetative features are confined to the riparian
corridors. These corridors function as the primary movement system for wildlife within the
local watershed. They are crucial linkages to the large forested areas in the northern end of the
study area. In addition, many cultural woodlands appear across the tablelands of the till plain as
old hedgerows, often delineating rural property ownership. These woodlands in conjunction
with the smaller tableland forests that dot the landscape provide opportunities for potential
restoration of small-scale corridors between valleys (Figure 2v).
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The Oak Ridges Moraine, an extensive and heavily vegetated feature, gives rise to the waters of
the Bowmanville and Soper Creeks at the height of land within the watershed. Large conifer
plantations and climax deciduous and mixed forests define this physiographic unit (Figure 2v).
The Oak Ridges Moraine is generally known for its large contiguous tracts of forest, and the
Bowmanville/Soper watershed is no exception. White Pine (Pinus strobus), Eastern Hemlock,
Sugar Maple (Acer saccharum), American Beech (Fagus grandifolia) and Red Oak (Quercus
rubra) inhabit the large mixed wood and deciduous forests while Red Pine (Pinus resinosa) and
Scots Pine (Pinus sylvestris) make up the plantations. Small wetlands complete the landscape in
portions of the south slope.
Strong north-south linkages through the valleys are still quite evident. Linkages east and west
across the Oak Ridges Moraine exist but have been weakened due to the demand for aggregate
extraction from this resource, particularly to the east. The Lake Iroquois Beach is under
constant urbanization pressures, which could potentially affect this east - west corridor in the
future. Presently there is a strong link to the west into the Provincially Significant BlackFarewell Wetland Complex. Overall, the Bowmanville/Soper Watershed has a high diversity of
terrestrial communities, all of which have good representation in the landscape.
2.7.3 Vegetation Analysis
Environment Canada (1998) produced a document entitled “Guiding Habitat Rehabilitation for
the Great Lakes Area of Concern”. This document includes restoration targets that relate to
fish and wildlife habitat including targets associated with wetland, riparian and forest
environments. Several of these targets were used as an assessment tool for watershed to assist
in determining requirements for habitat restoration.
The targets for wetland rehabilitation is to have “greater that 10% of each major watershed in
wetland habitat, greater than 6% of each sub-watershed in wetland habitat, or restore to
original percentage of wetlands in the watershed”. It is estimated that wetlands made up
approximately 15.9% of the land area in the region during pre-settlement times (Environment
Canada 2000). This figure, the 10% and the 6% target were compared to Bowmanville Creek
watershed vegetation data.
The entire watershed fell short of the original percentage and the10% wetland target at 5.96%.
Only two branches, Bowmanville “A” and Bowmanville “D” exceeded the 6% sub-watershed
target at 10.1% and 8.21% respectively (Table 2B). Other Branches ranged from a low of
2.16 % on the Soper “D’ Branch to a high of 5.8% on the Soper “B” Branch (Table 2B). The
Coastal Area including Bowmanville Marsh wetland exceeded the target (13.16%), but was not
incorporated as part of a sub-watershed, rather it was studied as a separate area for the
purposes of the ARMP.
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Table 2C: Vegetation Types for the Bowmanville/Soper Creek Watershed
Bowmanville
Creek
% Watershed Area

Soper
Creek
% Riparian* Area

Bowm Entire
anville Water
Marsh shed

ARMP Vegetation
Type
Creek Branch

% Watershed Area

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

Coniferous Cover
Deciduous Cover
Mixed Cover
Old Field
Marsh Vegetation
Pond Vegetation
Total Vegetation^
Total Forested~
Total Wetlands`

4.76
13.42
8.58
3.48
0.11
0.25
28.24
24.4
10.1

6.27
8.11
11.32
1.62
0.17
1.11
28.6
25.7
4.6

8.29
13.62
10.43
1.13
0.27
1.25
34.99
32.34
4.74

6.9
11.78
20.98
4.27
0.61
1.98
46.52
39.66
8.21

15.28
27.35
8.7
3.77
0.2
0
55.3
42.63
12.28

5.75
13.47
17.48
2.11
0.21
0.45
39.47
36.7
13.59

10.97
10.16
22.98
1.88
0.91
0.65
47.55
44.11
20.12

7.56
11.24
41.53
2.69
3.59
3.72
70.33
60.33
27.46

1.83
4.57
6.34
0.0
0.07
0.83
13.64
12.74
3.58

4.18
11.95
10.99
1.91
0.11
1.0
30.14
27.12
5.8

6.37
6.2
9.66
2.22
0.26
0.45
25.16
22.23
5.02

7.05
12.14
7.66
0.0
0.11
0.18
27.14
26.85
2.16

0.82
22.93
14.88
0
0
0.32
38.95
38.63
12.95

4.43
34.74
21.75
2.53
0.85
0.8
65.1
60.92
25.56

14.77
13.37
27.4
1.8
0.99
0.36
58.69
55.54
22.24

11.89
17.24
22.02
0
0.47
0.26
51.88
51.15
8.92

* Riparian refers to a 30-metre area to either side of the creek
^ Total vegetation as denoted by ELC mapping
~ Total Percentages of Coniferous, Deciduous and Mixed Cover
` Total Wetlands includes all Swamps, Marshes and Shallow and Floating Aquatic
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% Riparian* Area

%
Area
0.3
3.06
1.4
0.72
11.44
3.85
20.77
3.36
13.16

%
Area
6.26
11.27
11.36
1.86
0.34
0.16
31.25
28.89
5.96
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Riparian guidelines state that; “Streams should have a 30 metre wide naturally vegetated buffer
on both sides”. The guideline document recognizes that smaller or larger buffer areas may be
required due to a number of factors such as soil types, slopes and adjacent land uses, but does
not provide guidelines that incorporate these factors.
Riparian vegetation was measured within a 30-metre area on both sides of the creek. A
percentage of vegetated cover was determined for each tributary. A completely vegetated
riparian would therefore equal 100% of the riparian area. All riparian areas fall short of the
30-metre target from a low of 38.95% on the Soper “A” Branch, to a high of 70.33% on the
Bowmanville “D” Branch (Table 2B).
Targets for water quality further state, “Less than 15% imperviousness in an urbanized
watershed should maintain stream water quality and quantity and leave biodiversity
unimpaired”. Assessing the area of imperviousness due to urbanization was not part of the
ARMP study; however, the Clarington Official Plan (1996) provides the percentage of land
designated as Urban, Hamlet and Country Residential at a total of 17%. This figure includes
parkland, schoolyards and other areas that are pervious, indicating that the watershed is most
probably meeting the target.
Forest cover targets state; “30% of the watershed should be in forest cover”. The watershed
falls just short of this figure at 28.89%. Both the Bowmanville “C” and “D” Branches exceed
the guideline at 32.34% and 39.66% respectively, while all other branches do not, ranging
from a low of 12.74% in the Soper “A” Branch to a high of 26.85% within the Soper “D”
Branch (Table 2B).
The application of these habitat guidelines illustrates that restoration efforts can be utilized to
improve habitat through wetland enhancement/creation, and through vegetation plantings in both
riparian and upland areas.
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3.0 AQUATIC BIOLOGICAL CONDITIONS
3.1

HISTORICAL FISH COMMUNITIES

3.1.1 Method
The historical biological conditions include fish population and community surveys, fish
stocking records, fish transfer records, aquatic invertebrate surveys and aquatic habitat
inventories. These surveys and studies have been described as baseline data to identify trends
in the aquatic communities of the watershed. Information was gathered from Government
agencies such as the Ontario Ministry of Natural Resources and the Federal Department of
Fisheries and Oceans, as well as private consulting firms, local libraries, Archives of both
Ontario and Canada, and various Universities and Colleges. Locations of these studies were
mapped on 1:10,000 OBM (Figure 3a). Seventeen (17) studies have been completed since
1959 (Appendix 4) with a combined total of 388 sample events as summarized in Table 3A.
Some of these events repeat a specific site. These studies have been qualitative or quantitative
in nature, but all include fish capture data. Many different techniques were used to capture
fish, ranging from a minnow trap to an electrofisher, and methodologies for some of these
studies are not readily available. Most of the studies, especially those conducted by Ontario
Ministry of Natural Resources Staff followed the Manual of Instructions for Aquatic Habitat
Inventory Surveys (Dodge et al 1984).
3.1.2 Fish Species Native to the Watershed
There are 48 species of fish that are native to the watershed (see Table 3B). 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
water temperatures and will be distributed based on these criteria (Section 3.2.4). Some of the
fish species that originally inhabited the watershed have become extirpated (locally extinct) or
much less common in the watershed. Some species have been pushed further into the
headwater areas of the creek due to development or competition from other fish species. The
use of the watershed by these extirpated or much less common species and their pattern of
population decline is discussed as follows:
Atlantic salmon (Salmo salar) - The Atlantic salmon was plentiful and used as a source of food
by natives and settlers until the 1830’s. Previous to 1830, Atlantic salmon were so abundant in
Lake Ontario that they were an important factor in promoting human settlement along its
shores, not just because of their abundance but also because of the ease with which they could
be taken (Dymond, 1965). By the mid 1860’s, Atlantic salmon had disappeared from all
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Table 3A: Qualitative and Quantitative Studies of the Bowmanville/Soper Creek Watershed
Year of
Survey

Study
Reference

# of
Sample
Stations
46

Study
Notes

1959

Ontario Department of Planning and Development. 1959.
Resources Inventory. Archives of Ontario. Toronto

1974

Carron, A. W. 1975. Preliminary Assessment of Proposed
Highway #407 Streams. Ontario Ministry of Natural Resources.
Toronto.
Ontario Ministry of Natural Resources. 1978. Soper Creek
Salmonid Biomass. Ontario Ministry of Natural Resources.
Aurora.
Clarke, D. and J. Downey. 1978. Port Darlington Marsh
Assessment. Ontario Ministry of Natural Resources. Aurora

19

target specific #407
area

5

only sport fish
identified to species

9

complete marsh
inventory

1979

Clarke, D. and J. Downey. 1979. Soper Creek Aquatic Habitat
Inventory. Ontario Ministry of Natural Resources. Aurora

9

limited sample area

1982

Wood D. and B. Ferguson. 1982. Bowmanville Creek Aquatic
Habitat Inventory. Ontario Ministry of Natural Resources. Aurora.

10

limited sample area

1983

Jones, S. L. 1983. Bowmanville Creek Population Survey. Ontario
Ministry of Natural Resources. Aurora

6

only salmonids
identified to species

1983

Tumey, P. R. 1984. An Inventory and Assessment of Four
Streams within the Central Lake Ontario Conservation Authority
Watershed. Central Lake Ontario Conservation Authority.
Oshawa.
Grant, R. L. 1988. Bowmanville Creek Population Survey. Sir
Sandford Fleming College, Lindsay

243

complete coverage,
no site specific data

6

only salmonids
identified to species,
limited sample area
limited sample
number

1974 1978
1978

1988

complete coverage

1992

Martin-Downs, D. 1992. Soper Creek Fish Population Study.
Gartner Lee Limited, Markham.

3

1993

Green, D. 1993. Bowmanville Creek Fish Sampling. Ecologistics

1

limited sample
number

1994

Lake Ontario Management Unit. 1994. Salmonid Distribution.
Ontario Ministry of Natural Resources, Peterborough.

6

captures not identified
to species

1994 1997

Bowlby, J. 1998. Juvenile Salmonid Index Sampling. Ontario
Ministry of Natural Resources, Glenora.

7

1995

Ramshaw, W. and R. Eakins. 1995. .Beak Consultants

3

sites repeated
annually, targeting
salmonids specifically
limited sample area

1995

Drost, A. and R. Nisbett. 1995. Crooked Creek Fish Sampling.
Geo-logic Inc.

7

limited sample area

1996 1997

Stanfield, L. 1997. Great Lakes Salmonid Unit. Ontario Ministry of
Natural Resources, Glenora.

5

limited sample
number and area

1996 1997

Andersen, J. J. 1997. Annual Summary - Aquatic Habitat
Assessment Sites. Central Lake Ontario Conservation Authority,
Oshawa.

3

limited sample
number and area
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Table 3B: Fish Species Native to the Bowmanville/Soper Creek Watershed
Common Name
Latin Name

Common Name

Latin Name

Ambloplites rupestris

rock bass

Micropterus salmoides

largemouth bass

Amia calva

bowfin

Moxostoma anisurum

silver redhorse

Anguilla rostrata

American eel

Notropis cornutus

common shiner

Aplodinotus grunniens

freshwater drum

Notropis hudsonius

spottail shiner

Catostomus commersoni

white sucker

Notropis simus

bluntnose shiner

Chrosomus eos

northern redbelly dace

Notropis spilopterus

spotfin shiner

Chrosomus neogaeus

finescale dace

Percina caprodes

logperch

Cottus bairdi

mottled sculpin

Petromyzon marinus

sea lamprey

Culuea inconstans

brook stickleback

Pimephales notatus

bluntnose minnow

Esox lucius

pike

Pimephales promelas

fathead minnow

Etheostoma caeruleum

rainbow darter

Rhinichthys atratulus

blacknose dace

Etheostoma nigrum

johnny darter

Rhinichthys cataractae

longnose dace

Etheostoma nigrum olmstedi

tessellated darter

Salmo salar

Atlantic salmon

Gasterosteus aculeatus

threespine stickleback

Salvelinus namaycush

lake trout

Hiodon tergisus

mooneye

Acipenser fulvescens

lake sturgeon

Ameiurus nebulosus

brown bullhead

Coregonus clupeaformis

lake whitefish

Lamptera lamottei

American brook lamprey

Prosopium cylindraceum

round whitefish

Lepisosteus osseus

longnose gar

Semotilus atromaculatus

creek chub

Lepomis gibbosus

pumpkinseed

Salvelinus fontinalis

brook trout

Lepomis m acrochirus

blue gill

Dorosoma cepedianum

gizzard shad~

Perca flavescens

yellow perch

Notropis atherinoides

emerald shiner

Cottus cognatus

slimy sculpin

Morone chrysops

white bass

Alosa pseudoharengus

alewife~

Stizostedion vitreum

walleye

Micropterus dolomieui

smallmouth bass

* from Qualitative and Quantitative Surveys and includes marsh and Lake Ontario species
~ some speculation as to "native" status
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Toronto area streams except for the Wilmot and Shelter Valley Creeks (Dymond, 1965).
Atlantic salmon numbers continued to drop from that time until 1866 when Samuel Wilmot
(1869) had difficulty obtaining parent fish for his artificial propagation program in the Wilmot
Creek. The last sighting of Atlantic salmon was documented for a tributary of Lake Ontario in
1896 when “a pair of 7 to 8 lb. fish were seen in the Wilmot Creek” (Huntsman, 1944). The
last Atlantic salmon seen in Lake Ontario was in 1898 (Dymond, 1965). Factors influencing
the disappearance of this fish are:
•
•
•
•
•
•
•

sedimentation of creeks from soil erosion prompted by large scale clear cuts of the
forested landscape
reduced water quality due to effluent from saw mills and other early industries such
as tanneries
blocked access to spawning areas in upstream tributaries due to the construction of
dams on watercourses
warming of stream temperatures due to reduced shading of the stream from riparian
vegetation
reduced infiltration and recharge of precipitation and snow melt due to the absence
of upland forests
warming of stream temperatures due to reductions in ground water seepage
human harvesting of adult fish as they migrated to spawning habitat

Lake Ontario was stocked with the ocean variety of Atlantic salmon in 1945 and again in 1952.
Both of these stocking attempts were unsuccessful because the habitat and environmental
conditions in Lake Ontario and its tributaries at that time were not suitable for the survival of
this species. The Bowmanville/Soper Creek was stocked during that time with Atlantic salmon
fry derived from sea salmon stock displaying different morphological characteristics than the
lake salmon that originally spawned and reared its young in this watershed (Dymond, 1965).
The Ontario Ministry of Natural Resources initiated an Atlantic salmon reintroduction program
in 1987 to bring the salmon back to Lake Ontario. Atlantic salmon were reintroduced into
Bowmanville Creek at the Enniskillen Conservation Area as part of a habitat study in 1996.
This site was chosen as it displayed high wood and low fines habitat conditions, and a lack of
competition with rainbow trout (Section 2.5.3). The Atlantics did “well” at the site having a
density of 8.81 fry/100m2. The program was curtailed in 1997 due to statistical irregularities.
Some yearling Atlantic salmon were caught inadvertently in 1997 (L. Stanfield, pers. comm.).
The Atlantic salmon reintroduction program will undergo review for a second time in the year
2000.

57

Bowmanville Creek Watershed Aquatic Resource Management Plan

Brook trout (Salvelinus fontinaius) - The brook trout, also known as the speckled trout, is a
member of the char family and is the only native resident salmonid species within the
Bowmanville/Soper Creek. The brook trout has been subject to the same overfishing and
pressures associated with development as the Atlantic salmon but to a far lesser degree. The
effects of these stresses on the brook trout population are not as noticeable as with other
salmonids due to its relatively small size and the lack of a spectacular mass spawning migration.
This resident native fish does display annual migration patterns but these are restricted to
coldwater reaches of the creek that are usually forested and remote. The size and wariness of
the brook trout also make this species particularly elusive. The brook trout is particularly
sensitive to thermal, sediment and cover changes to the creek, and as land was cleared to
accommodate farming and industry, the brook trout within the system would move upstream to
areas of cooler temperatures, less siltation and more cover.
In the 1920’s declines in population led to stocking both Bowmanville and Soper Creeks with
brook trout from sources unknown (Figure 3b). This stocking continued through the 1920’s,
peaked in the 1930’s, gave way to brown trout stocking in the 1940’s, then resumed in the 50’s
and gradually declined through to the early 1970’s. Most brook trout stocking occurred within
the area of the present day Enniskillen Conservation Area. The last known stocking date for
brook trout within the system occurred in June 1972 (Section 3.1.3).
Brook trout populations can suffer from competition from other more aggressive fishes such as
the brown trout (Scott and Crossman, 1973), and will seek areas where competition is minimal;
the first and second order headwaters of a creek system. Areas located upstream of impassable
barriers that display large forested areas and cold water temperatures have become excellent
brook trout refuge habitat due to a lack of competition. In these areas, brook trout can easily
overpopulate resulting in a large number of small trout less than 254 mm (Scott and Crossman,
1973).
Sea lamprey (Petromyzon marinus)- The sea lamprey is an introduced species to the Great
Lakes with the exception of Lake Ontario and its tributaries. This fish species gains energy and
nutrition by sucking bodily fluids out of other fish species. The fish that are victimized by sea
lamprey either die or are left with obvious scars from the attack leaving the victim open to
secondary infection. Individual sea lamprey have been documented to cause the demise of over
18 kilograms of fish in their lifetime (OFAH, 1998). The sea lamprey entered Lake Ontario via
the St. Lawrence River but were restricted from entering the other Great Lakes because of the
barrier posed by Niagara Falls. About one century after the construction of the Welland Canal,
which facilitates the movement of boats and ships between Lake Ontario and Lake Erie, the first
sea lamprey was found in Lake Erie. Since then, the sea lamprey has spread throughout the
Great Lakes which has led to the widespread demise of lake trout populations in Lake Huron
and
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Lake Superior. It has been argued that thousands of years of exposure to the parasitic sea
lamprey in Lake Ontario produced a strain of lamprey resistant lake trout and Atlantic salmon
(Great Lakes Fishery Commission, 1973).
3.1.3 Non-Native Fish Species Introductions
There are seven species of fish known to have been introduced to the watershed (see Table
3C). Many of the introductions have been initiated to expand sport-fishing opportunities in the
watershed or in Lake Ontario. The additional purpose of introducing salmonids to Lake
Ontario was to replace diminishing or extirpated populations of native top predators. The
demise of native top predators such as Atlantic salmon and lake trout in Lake Ontario had
created an unbalanced trophic structure where forage fish populations of alewife, rainbow smelt
and gizzard shad had grown to unsustainable levels. Non native salmonids were introduced to
predate on these large populations of forage fish and to supplement the Great Lakes fishery.
Table 3C: Fish Species Introduced to the Bowmanville/Soper Creek Watershed*
Latin Name
Cyprinus carpio
Salmo trutta
Oncorhynchus tshawytscha
Oncorhynchus kisutch
Oncorhynchus gorbuscha
Oncorhynchus mykiss
Osmerus mordax
Salvelinus fontinalis X namaycush

Common Name
carp
brown trout
Chinook salmon
coho salmon
pink salmon
rainbow trout
rainbow smelt
Splake

There
have
been
four
species of fish
that have been
stocked in the
watershed on
a large scale:
brook trout (a
native species)
brown
trout
* from Qualitative and Quantitative Sampling
(Salmo trutta),
Chinook salmon (Oncorhynchus tshawytscha) and rainbow trout (Oncorhychus mykiss). These
fish have all been stocked to improve sport-fishing opportunities. Plantings of brown trout and
rainbow trout originally took place to establish naturalized populations in the watershed that did
not exist prior to European settlement. Both species have become naturalized in the watershed
since the original
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plantings took place. Records of Chinook salmon stocking in the watershed date back to 1987.
This species was assumed to be incapable of successfully reproducing in the tributaries of Lake
Ontario, but has produced naturally spawned young of the year in both 1997 and 1998
(Stanfield, 1997). Figure 3b illustrates fish stocking trends within the watershed since 1922.
Fish stocking has moved from an emphasis on native fish species such as brook trout to nonnative fish species such as rainbow trout and Chinook salmon (Figure 3b). In the 1920’s only
brook trout were stocked within the watershed. In the 1930’s, experimental stocking of small
numbers of brown trout were made which coincide with a much higher proportion of brook
trout stocking efforts. In the 1940’s and 50’s, brown trout stocking then far outnumbered
brook trout stocking. By the end of the 1950’s brown trout had become naturalized and
stocking them was completely curtailed by the 1960’s. During the 1960’s and 1970’s brook
trout stocking was declining while rainbow trout were introduced in greater and greater
numbers. By the 1980’s brook trout stocking was non-existent and very large numbers of
rainbow trout and Chinook salmon were being stocked, a trend that continued in the 1990’s.
Atlantic salmon were also stocked in limited experimental numbers (see Atlantic salmon below).
Brown trout stocking has produced a naturalized, resident population of brown trout however
some individuals spend time in Lake Ontario as well, coming to the watershed only to spawn in
the fall. Rainbow trout stocking has resulted in a naturalized lake run population that resides in
Lake Ontario but migrates to the spawn in the middle reaches of the watershed in the spring
and in small numbers in the fall if conditions (water volume, water velocity and water
temperature) are appropriate (D. Bell, pers. comm.1998).
Because of the high economic demand for a salmon fishery on Lake Ontario and its tributaries,
the stocking of Pacific salmon was initiated in the 1970’s. The stocking occurred at the mouths
of many watersheds on the north shore of Lake Ontario. Pacific salmon were initially thought to
be incapable of spawning successfully in the tributaries of Lake Ontario because the conditions
they required were not available. Since then, Chinook and coho salmon have demonstrated the
capability to naturally reproduce viable offspring in the watershed.
In 1997, the second greatest number of Chinook salmon fingerlings was caught in the
Bowmanville/Soper Creek watershed of any system on the north shore of Lake Ontario. One
hundred and eighteen Chinook salmon fingerlings were caught in the Bowmanville/Soper Creek
watershed in comparison to 172 fingerlings caught in the Wilmot Creek which is a much less
urbanized watershed (Bowlby, 1997). The Lake Ontario Management Unit Annual Report
estimates that the natural reproduction of Chinook salmon equals that of the 1996 stocking levels
(Bowlby, 1997). The unexpected high rate of natural reproduction of this species in the
watershed is attributable to a lack of impassable barriers, good water quality and appropriate
spawning habitat (Bowlby, 1997).
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If the current trend of successful natural reproduction of Pacific salmon in tributaries of Lake
Ontario such as the Bowmanville/Soper Creek continues, Lake Ontario may be on its way to
sustaining naturalized populations of Chinook and coho salmon eliminating the need for the
stocking of these fish in the future.
Rainbow Trout (Oncorhynchus mykiss) - Rainbow trout were brought to the Lake Ontario
watershed in 1878, when they were stocked in the headwaters of the Caledonia Spring Creek
and the Genessee River tributaries in New York (Scott and Crossman, 1973). Although
rainbow trout were held experimentally in the Samuel Wilmot Hatchery in the Ganaraska River
Watershed in 1888, there are no records of plantings in tributaries on the north shore of Lake
Ontario until 1922 when a pond in Riverside Park, Toronto, was stocked (Scott and Crossman,
1973). Plantings of rainbow trout were then made in 1929 and 1930 in the Bronte Creek
(Ontario Department of Game and Fisheries 1930, 1931). Naturalized populations were
established soon after rainbow trout from the Codrington hatchery were planted in Durham
Region watersheds in 1940 (McCrimmon, et. al., 1970). The first established population of
rainbow trout in a tributary of Lake Ontario was in the Duffins Creek in 1947 (McCrimmon,
1954), and the Bowmanville in 1967. Spawning runs of rainbow trout had been established by
1972 in the Bowmanville/Soper Creek Watershed (McCrimmon, et. al. 1970).
The Bowmanville Anglers Association (Figure 3c) was created in 1975 and has been one of the
most active community groups to participate in the management of fish populations in the
Bowmanville Creek. This group has shown a particular interest in the management of rainbow
trout populations by conducting the annual rainbow trout transfers that took place at the
Goodyear and Vanstone Dams in the late 1970’s and early 1980’s. The trout were collected at
the base of both dams and transferred upstream of the Jackman Road Weir.

Figure 3c:
Dave Lawson, President of
the Bowmanville Anglers
Association during the
Rainbow Trout Transfers at
the Vanstone Dam, 1996
(courtesy of Dave Bell,
OMNR)
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Figure 3b Fish Stocking Trends in the Bowmanville and Soper Creeks
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The transfers were conducted using a few creative transfer techniques developed by the
Bowmanville Anglers Association. In stream fish capture weirs, metal transfer boxes and a
sock and cable system were all used to transfer fish above stream barriers to facilitate natural
reproduction of rainbow trout in the mid reaches of the Bowmanville Creek. These transfers
were initiated in 1977 and continued annually until 1984. A total of 2,327 rainbow trout of
both sexes were lifted over the Vanstone Dam. During the last three years of transfers, the
sock & pulley system was utilized, resulting in a more efficient use of volunteer time and a
greater number of transfers than the previous method (D. Lawson, pers. comm.1998).
The Bowmanville Anglers Association and the Ontario Ministry of Natural Resources played an
integral role in the implementation of the Goodyear Dam Fishway, which was installed in 1988
(D. Lawson and D. Bell, pers. comm.1998). The Bowmanville Anglers have monitored and
maintained the fishway on an annual basis since its construction. Rainbow trout transfers are no
longer necessary to facilitate upstream access on the Bowmanville Creek because the Goodyear
Dam Fishway now allows the upstream passage of fish that can jump during high water
periods.
The Vanstone Dam has not been a barrier to rainbow trout since it blew out during a storm
event in August 1986. Accelerated upstream and downstream erosion and heavy sedimentation
of downstream areas were a consequence of the blow out, but fish passage has been opened up
to all anadromous species since the demise of the dam. The area that was once the Vanstone
pond has now been replaced with riparian and wetland vegetation communities. The former
site of the upstream portion of the pond is now an area of concern due to the erosion occurring
at the base of the footings of the St. Lawrence and Hudson (CPR) Railway piers. The erosion
occurring is a result of the stream attempting to re establish a sediment transport balance in
response to the channel morphology changes that have taken place downstream at the site of the
Vanstone Dam.
Brown Trout (salmo trutta)- Brown trout were introduced to the Bowmanville/Soper Creek
watershed in the 1930’s. These fish originated in Germany and have now established numerous
naturalized populations in the Great Lakes Basin. The brown trout generally requires cooler
and clearer water than the rainbow trout and is a strong competitor with the brook trout that is
native to the Bowmanville/Soper Creek watershed. Brown trout have established naturalized
populations north of the Hampton Dam, downstream of the Tyrone Dam and throughout the
middle and upper reaches of the Soper Creek. Water quality and interspecific competition with
rainbow trout limit the distribution of brown trout in the lower reaches of the watershed. There
are two distinct populations of brown trout within the system, anadromous or Lake-run, and
resident. Resident populations spend their existence within the creek system, while anadromous
populations behave as rainbow trout with the young spending several years in the creek system
and their adult life in Lake Ontario (Scott and Crossman, 1973).
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Coho and Chinook salmon - The earliest record of the stocking of Chinook salmon in the
watershed took place in 1881 when 40,000 were planted in Barber’s Creek (now called
Bowmanville Creek). In 1925, another 30,000 “springs” were distributed in Souche (Soper)
Creek at Bowmanville (Pritchard, 1929). Coho salmon were also planted in Lake Ontario in
the 1880’s and 1920’s although no records have been found indicating that plantings took place
at or near the mouth of the creek. The two attempts to plant Chinook and coho salmon in the
Lake Ontario watershed in the 1880’s and again in the 1920’s were unsuccessful due to
competition with the native top predator in Lake Ontario, the lake trout (Salvelinus namaycush)
and parasitization by an uncontrolled sea lamprey (Petromyzon marinus) population (Scott and
Crossman, 1973). A third attempt was made to create a Pacific salmon fishery in Lake Ontario
in the 1970’s. Improving water quality and a sea lamprey control program in Lake Ontario has
paved the way for the survival, growth and more recently the successful spawning of hatchery
produced Pacific salmon.
Pink salmon (Oncorhynchus gorbuscha)- Another transplanted fish, the pink salmon was
introduced into Ontario waters in 1956 in Lake Superior. Catches were noted in Lake Ontario
in the mid 1960’s. Tumey (1984) suggests that during October 1983, Bowmanville Creek was
“supporting a substantial fall spawning run of pink salmon.” There are however, no confirmed
reports of pink salmon within the watershed and no records of this species being stocked.
During the 1998-99 collections, none were captured. Literature indicates that Pink salmon fry
display a curious nocturnal downstream movement to Lake Ontario (December - February)
immediately after emergence. Since the fry do not linger long within the creek system they
would be elusive to most study methods, and a specific study to determine their presence within
each system would need to be conducted during fall migrations.
Carp (Cyprinus carpio)- In 1877 the United States Fish Commission decided carp was the
species most suited for pond culture in response to concern for declining stocks of native lake
and river fishes (Scott and Crossman 1973). In 1881 the Ohio State Fish Commission stocked
carp into Ten-Mile Creek and Maumee River, tributaries of Lake Erie. The first recorded
presence of carp in Lake Ontario other than stocking accounts was in 1891 (Smith, 1892).
Several mill ponds in the upper Holland River watershed were stocked with carp and these fish
were first released into the river when a dam broke at Dyke’s Pond during a freshet in 1896
(Scott and Crossman, 1973). There have been many other incidents such as this in Ontario that
have allowed carp to gain access to public waters.
3.1.4 Riverine Community
All of the historical studies conducted on the system have included salmonid data, yet the
occurrence of forage fishes has been under-sampled or neglected within some of these reports
(Table 3C). This is due, in part, to the economic value of game fishes (salmonids) which, in
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the past, has lead to their exclusive study. It is therefore difficult to utilize this information to
determine the historical occurrence of non-salmonid indicator species (for example; mottled
sculpin as an indicator of cold water habitat).
The Conservation Report, the first comprehensive aquatics report prepared soon after the
formation of the Central Lake Ontario Conservation Authority contains a brief description of
the fish communities of the watershed in the context of CLOCA’s entire jurisdiction (Ontario
Department of Energy and Resources Management, 1964). Figure 3d illustrates the extent of
brook, brown and rainbow trout. This study was conducted during the first stages of rainbow
trout stocking experimentation and before Chinook and coho stocking. The fish community
data was collected in 1959 (Table 3C). The report states “brook trout were extremely common
in most of the streams in the northern parts of the (CLOCA) watershed. The upper branches of
Bowmanville Creek and Soper Creek appear to have the largest populations of brook trout”.
This report suggests that although no sea lamprey were caught in the Bowmanville/Soper Creek
watershed, they probably did reside there. Four species of fish were said to be widespread
throughout all of the watersheds in CLOCA’s jurisdiction (including the Bowmanville and
Soper Creeks); these species were blacknose dace, common shiner, white sucker and creek
chub (Ontario Department of Energy and Resources Management, 1964).
In 1984 CLOCA conducted studies of both creeks for the report “An Inventory and
Assessment of Four Streams within the Central Lake Ontario Conservation Authority
Watershed” (Tumey, 1984). This study was undertaken after the stocking of rainbow trout,
and before the planting of Chinook and coho salmon. Exact study locations can be pinpointed
but only general fish information exists and includes mainly sport-fishes. Data from this study
and the 1959 study (Ontario Department of Energy and Resources Management, 1964) were
included on the same figure for comparison purposes. This report states of the Bowmanville
Creek “brook trout were found in all branches (with one exception) ...however they were
found in low numbers”. Of the Soper, Tumey states “‘Brown trout were the most common
recovered salmonid species. Rainbow trout recoveries were also fairly common in the (Main)
Branch”. Tumey also cited sampling equipment problems, which led to some salmonid species
being reported as “unidentified”. These unidentified salmonids were not included in Figure 3d.
Figure 3d illustrates the approximate extent of salmonids within the system. In 1983, the
occurrence of salmonid species was more widespread than in 1959, mainly due to introduced
species. Changes in native brook trout capture occurred. In areas where barriers did not
impede migration, brown trout appeared to have become the predominant salmonid species and
rainbow trout appeared to have become established further upstream and within more
tributaries. Due to interspecific competition the insurgence of non-native aggressive salmonids
(Scott and Crossman, 1973) appears to have limited native brook trout to the headwaters of
most tributaries. In areas where migration barriers impeded salmonid migration (Tyrone and
Enfield Dams), brook trout occurrence had not changed.
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Figure 3d Historic Salmonid Distribution within the Bowmanville Creek Watershed
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3.1.5 Wetland Community
The Port Darlington or Bowmanville Marsh is located directly west of the Port Darlington
Marina property at Lots 10 and 11, Broken Front Concession, Clarington. Bowmanville Creek
passes to the east of the Marsh, and the confluence for Bowmanville and Soper Creeks is
located directly to the north. The Ontario Ministry of Natural Resources conducted the only
known complete Marsh survey, The Port Darlington Marsh Survey, in 1978. Fish sampling
was conducted utilizing gill and seine nets as per Dodge et al, (1984). Species included white
sucker (Catostomus commersoni), pike (Esox lucius), gizzard shad (Dorosoma cepedianum),
brown bullhead (Ameiurus nebulosus), golden shiner (Notemigonus crysoleucas) and one
goldfish (Carassius auratus). All of these species are native to the watershed (with the
exception of the goldfish) and most are indicative of a warmwater system. The gizzard shad
would utilize the marsh for nightly feeding. The occurrence of the goldfish is most probably
due to a resident releasing the fish from a fish tank.
Longnose gar (Lepisosteus osseus) - This species has historically been reported to visit the
lower reaches of the watershed and characteristically makes upstream spawning migrations in
coincidence with spring freshets (Scott and Crossman, 1973). The presence of this species has
not been documented in the watershed for over 50 years but this is likely due to a lack of
sampling effort, the use of insufficient sampling gear to sample the habitat frequented by
longnose gar, timing of studies, and their low population levels.
3.1.6 Lacustrine Community
The watershed drains into Lake Ontario. At the time of the first settlers to the area (circa
1790), the Mississauga First Nation people were known to use Lake Ontario to fish for
(Atlantic) salmon and (lake) sturgeon (Acipenser fulvescens) (Gartner-Lee 1979). At the time
Atlantic salmon was plentiful and were taken in great numbers by both First Nations and
European settlers until the 1830’s. At this time in history, only the most commercially valuable
species were recorded and it is difficult to assess what other species may have been present.
Studies of Lake Ontario immediately off shore from Port Darlington have been few and
sporadic, and usually species or project specific. The most complete project found was a series
of studies by H. Balesic, a Fish Behaviour Biologist with Ontario Hydro. Ontario Hydro
conducted fish studies of the near shore (up to 30 metres) areas of Lake Ontario within the
Bowmanville area (Balesic 1979). This study reported the common occurrence of 24 fish
species. The presence of a large round whitefish (Protsopiium cyindraceum) spawning area off
of Raby Head, located to the west of the mouth of the Bowmanville was also reported (Balesic,
1979). Other sport fish species noted spawning in the near-shore area includes; white bass,
lake whitefish (Coregonus clupeaformis), rainbow smelt and alewife. Balesic also noted the
spatial and temporal movements of fish in Lake Ontario, a summary of these findings is
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included in Table 3D. Balesic (1979) also indicates the non-capture presence of species such as
brown bullhead, sea lamprey and freshwater drum (Aplodinotus grunniens) (Balesic, 1979).
Lake Sturgeon (Acipenser fulvescens)- Lake Sturgeon are reported to have occurred in the
Bowmanville/Soper Creek Watershed, however, sightings were rare and small specimens were
rarely taken in commercial nets in Lake Ontario by 1940. The lake sturgeon became an
important part of commercial fisheries in Canada in 1860. Stocks of lake sturgeon had declined
to commercially insignificant levels by 1900. Once plentiful throughout the Great Lakes, their
numbers were drastically reduced when they became entangled in commercial fishnets and
destroyed in large numbers as they were regarded to be nuisance fish. The high value of
sturgeon flesh and eggs was not realized until their numbers had been dramatically reduced.
The biology of these fish made them sensitive to over fishing due to slow sexual maturity
(between 12 - 23 years of age) and the biannual spawning of females.
Table 3D: Ecological Classification of Fishes Common in the Nearshore Zone (up to 30m)*
General
Ecology
Near Shore
Residence
Season or
Depth or
Concentration

Pelagic, Stream Spawners

Pelagic, Nearshore Spawners (some
stream spawners)

Transient

Moderate to Extended

(a) Spring
rainbow trout

(b) Fall
rainbow trout
brown trout
coho salmon

(a) Spring/Summer
alewife
gizzard shad
white perch
rainbow smelt
emerald shiner

(b) Fall
alewife (YY)
gizzard shad (YY)
emerald shiner
(YY)
round whitefish
splake

Dimersal or Associated
with Cover
Nearshore throughout,
although concentrated
seasonally
(a) Shallow
(b) Deep
yellow perch
yellow perch
pumpkinseed
white sucker
bluegill
white bass
smallmouth
slimy sculpin
bass
threespine
rock bass
stickleback
white bass
carp
spottail shiner
johnny darter
white sucker
pike

* from Balesic, Ontario Hydro Report No. 79-165-K, 1979
YY = Young of the Year

Rainbow Smelt (Osmerus mordax) - Rainbow smelt are native to the Atlantic Ocean and
entered Lake Ontario through the St. Lawrence River. They have become a staple food source
for top predators such as lake trout, rainbow trout, and coho and Chinook salmon. The
rainbow smelt competes for food resources with the lake herring (Coregonus artedi) a native
forage fish in Lake Ontario (Scott and Crossman, 1973). The introduction of rainbow smelt to
the Lake Ontario has been cited as a factor in the reduction of lake herring populations (Great
Lakes Fishery Commission, 1973). Rainbow smelt take to the shoreline of Lake Ontario and
the mouth of tributaries of Lake Ontario to spawn in the early spring. Large scale mortality
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of rainbow smelt was attributed to poor water quality in urbanized shorelines of Lake Ontario
in the 1960’s and 1970’s. Population increases of rainbow smelt coincided with the demise of
the lake herring. Predation of lake herring eggs by rainbow smelt is thought to be a factor in
the collapse of lake herring populations that occurred in Lake Ontario between 1944 - 1946
(Mason, 1933). The first smelt was recorded in Lake Ontario on October 9, 1929. Mason
(1933) obtained a capture record in Bowmanville in September 1931. Fisherman, William F.
Depew, captured several more rainbow smelt in the summer of 1932 (Great Lakes Fishery
Commission, 1973).
Alewife (Alosa pseudoharengus) - It is uncertain as to the status of the prolific alewife as a
native or non-native fish. It is known that fisheries management of Lake Ontario is greatly
impacted by the relative abundance of this species. Historically, alewife did not have the
dominant biotic influence on the lake community as it does today. Smaller native fishes suffered
much the same fate as did salmonid species in the Great Lakes Basin which may have
contributed to the population explosion of alewife in Lake Ontario noted in the 1870’s (Scott
and Crossman, 1973). Since that time, alewife abundance has driven the populations other fish
communities. As the occurrence of alewife increases, other species (Salmonid) populations
decrease due to competition and predation of juvenile fishes of all species by the alewife. As
alewife abundance in Lake Ontario declined in recent years lake trout (Salvelinus namaycush)
began to successfully spawn, threespine stickleback (Gasterosteus aculeatus) abundance
increased, lake whitefish (Coregonus clupeaformis) populations recovered and populations of
other native species improved. It should be noted that if alewife populations continue to
decline, predatory fish might suffer as alewife is the main forage fish for several salmonid
species (Great Lakes Fishery Commission, 1999).

3.2

PRESENT FISH COMMUNITIES

3.2.1 Method
Several methods were used to assess the present fish community and their associated habitat.
The main method used to determine the status of the stream environment was Stanfield, et al.
(1998). This protocol was followed explicitly except for the number of photographs taken at
each site. There were fifty-five (55) sites completed in this manner during June, July, August
and September of 1998 and 1999.
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The type of study used to determine the number of study sites is called parameter estimation.
The calculation relies on an estimate of the coefficient of variation (CV) for the parameter of
interest, which in this case is the habitat stability for brook trout as brook trout require more
“pristine” conditions than do other species. The formula applied for parameter estimation
surveys is taken from Mendenhall (Stanfield et al 1998):
n = (Z2 ) X (CV2 )
%d2
where:
n is the estimated sample size
Z is the standard normal deviation for a probability of 95% confidence limits
%d is the desired precision expressed relative to the mean
CV is an estimate of the coefficient of variation
In determining the number of sample sites required to provide statistically valid results, the
following values are applied to the equation for a parameter estimation study:
Z = 1.96
%d = 0.25 (the true mean will be estimated within 25%)
CV = 28.9 (this represents the CV for habitat stability for brook trout)
Thus:

n = (1.962 ) X (28.92)
252

Therefore n = 5
The watershed was stratified by two modifying variables. The first is the 4 physiographic
regions of which the watershed is comprised: The Oak Ridges Moraine; Till Plain Slopes; Lake
Iroquois Beach and the Lacustrine Plain (Figure 3e). The second is land use. Three categories
of land use (forest, agricultural and settlement) were used for the purpose of choosing sampling
sites.
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Land use types, for the purposes of this study are defined as follows:
Settlement - Any survey sites on the creek that run through Hamlets, estate residential
developments, towns or urban areas are considered a settlement land use. Any other land use
which constitutes less than a 30 metre buffer on either side of the creek, which runs through the
aforementioned development, will be considered settlement land use.
Agricultural - Includes aggregate lands, pasture and crop lands, isolated rural dwellings, golf
courses and old or abandoned fields. If there is less than a 30 metre vegetated (forested) buffer
to either side of the creek perpendicular to the site, and settlement land use criteria are absent,
the site will be considered as agricultural land use.
Forested - Any site where both sides of the creek perpendicular to the site displays a vegetated
(treed) buffer of not less than 30 metres.
From the Mendenall calculation, 5 sites per category are needed for statistical validity. There
are 3 landuse categories and 4 physiographic regions. Thus the number of sites needed for the
balanced random stratified method is 5 X 3 X 4 = 60. A settlement land use meeting this
definition was not found within the Oak Ridges Moraine and therefore the figure for the
number of sites needed is reduced by 5, giving a total of 55 sites required (Table 3E).
Table 3E: Number of Sampling Sites in Each Watershed Modifier
Physiographic Regions
Lacustrine
Iroquois Beach
Till Plain Slope
Plain
Forested
5
5
5
Agricultural
5
5
5
Settlement
5
5
5
Total
15
15
15

Oak Ridges
Moraine
5
5
0
10

Baseline data collection sites were chosen randomly across a series of management zones
created according to subwatersheds. Each site was selected in each successive management zone
from east to west. The eight management zones are as follows: Bowmanville “A” Branch
(Bowmanville Creek Main Branch); Bowmanville “B” Branch (Hampton Branch); Bowmanville
“C” Branch (Haydon Branch); Bowmanville “D” Branch (Tyrone Branch); Soper “A” Branch
(Soper Creek East Branch); Soper “B” Branch (Soper Creek Main Branch); Soper “C” Branch
(Mackie Creek Branch); and Soper “D” Branch (Soper Creek North Branch). These Branch
borders are illustrated in Figure 3f. Site selection did not include the coastal wetland zone
because this area of the watershed was not suitable for the Stream Habitat Assessment Protocol.
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By choosing sites in each of the management zones, the sites were balanced or spread across
the watershed in a more even distribution pattern than pure random site selection. A length of
creek running through a particular land use was measured (Appendix 5), and a random number
was generated within that length to determine a site (Appendix 6). When land use categories
were not present, or the creek was found to be ephemeral within a particular management zone.
The site was then randomly generated across the entire land use and physiographic unit
(Appendix 6).

Once the field portion of the Protocol
was completed, all data is compiled in
the
Stream
Assessment
Protocol
Database to calculates and summarize
(Appendix 7) many different parameters
utilized by fisheries personnel to
determine habitat quantity and quality.
All of these parameters were then used
to calculate the Ontario Habitat
Suitability Indices for all sites. These
figures were used to assess or measure
habitat quality and quantity for target
species (Appendix 9).
Methods for marsh sampling, including
minnow traps, trap nets and seine hauls
are described in the Manual of
Instructions
for
Aquatic
Habitat
Inventory Surveys (Dodge et al. 1984).
Figure 3g: Electrofishing within Bowmanville Creek

3.2.2 Native Fish Community
Native fishes found within the Bowmanville and Soper Creeks during the 1998-1999 field
season are listed in Table 3F. Some species are considered to be indicators of water quality, or
are of some importance as sport-fish and will be discussed herein.
Atlantic Salmon - Atlantic salmon were not captured during this study. When Atlantic salmon
parr attain sizes of 65mm they become smolts and migrate to Lake Ontario. This process
usually occurs 2-3 years after emergence (Scott and Crossman 1973). Atlantic salmon were last
stocked into Bowmanville Creek at 4 months of age in April of 1996. The last of the
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smolts would likely have left the system by the winter of 1998, making capture in the summer
of 1998 or 1999 very improbable. There has been no effort by the Ontario Ministry of Natural
Resources to assess the return of these salmon within Bowmanville Creek as the purpose of
stocking was to assess response of Young of the Year and parr salmon to differing habitat
(Stanfield pers. comm 1998). Atlantic salmon usually return from Lake Ontario within one or
two years (Scott and Crossman 1973), which would indicate that the salmon stocked in
Bowmanville Creek would be returning in the fall of 1999, 2000 and beyond, assuming they
have survived to adult fish. Biologists from the OMNR consider Bowmanville Creek an
excellent candidate for Atlantic salmon reintroduction (J. Bowlby pers. comm.1999)
Table 3F: List of Species Captured during the 1998/99 Field Collection Season
Percentage
Latin Name*
Species*
of Capture
Oncorhynchus mykiss
rainbow trout
44.64
Cottus bairdi
mottled sculpin
13.32
Rhinichthys atratulus
blacknose dace
10.01
Salmo trutta
brown trout
6.60
Rhinichthys cataractae
longnose dace
5.54
Semotilus atromaculatus
creek chub
5.12
Etheostoma nigrum
johnny darter
4.99
Catostomus commersoni
white sucker
1.66
Lepomis gibbosus
pumpkinseed
1.66
Salvelinus fontinalis
brook trout
1.37
Oncorhynchus tshawytscha
Chinook salmon
1.23
Oncorhynchus kisutch
coho salmon
0.91
Pimephales promelas
fathead minnow
0.69
Pimephales notatus
bluntnose minnow
0.59
Lampetra appendix
American brook lamprey
0.49
Notropis hudsonius
spottail shiner
0.42
Etheostoma caeruleum
rainbow darter
0.41
Culuea inconstans
brook stickleback
0.24
Notropis cornutus
common shiner
0.10
Perca flavescens
yellow perch
0.03
Chrosomus eos
northern redbelly dace
0.02
Ambloplites rupestris
rock bass
0.02
Percina caprodes
logperch
0.02
Totals
23 species
100.00
* species in Bold are non-native.
species numbers in italics
represent YOY
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Number
Captured
3037 (2612)
906
681
449 (235)
377
348
336
113
113
93 (43)
84
62
47
40
33
29
28
16
7
2
1
1
1
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Brook Trout - Brook trout were found at only seven of the 55 sites within the study area.
These trout were mainly confined to the cold headwater creeks within the forested areas of the
upper reaches of the Till Plain and Oak Ridges Moraine (Figure 3e). The greatest numbers and
sizes of fish were found in areas isolated from competition with other salmonid species.
Historical data suggest that, since 1959, brook trout populations have gradually moved further
into the headwaters of the system (Section 3.1). Brook trout represented 1.37 % of the total
catch from the field study (Table 3F). Sites located below these areas were suitable for brook
trout according to generated OHSI (Appendix 9) figures, and some sites proved more suitable
than sites with a noted brook trout capture. Data would suggest that brook trout populations
within the system are affected by competition with other salmonid species, especially the brown
trout. Brown trout prefer similar water quality and habitat conditions as brook trout, but the
brown trout can thrive at slightly higher temperatures (Scott and Crossman 1973). Figures 3h
and 3i illustrate the occurrence of brook as opposed to brown trout. A trend of brown trout
population decline coinciding with the occurrence of brook trout in the upper Till Plain and the
Oak Ridges Moraine is evident. This is due to barriers that prevent passage of brown trout into
these waters. Brook trout within all areas of Bowmanville and Soper Creeks tend to be of a
relatively small size, possibly indicating overpopulation (Scott and Crossman 1973). A
relationship between Chinook and coho salmon and brook trout occurs, as brook trout are
found at a point in the system where salmon occurrence ceases. This may be due to the habitat
preferences of spawning salmon which tend to be within deeper sections of the creek that
display larger substrates than preferred by other salmonids (Scott and Crossman 1973), and not
a result of direct competition.
Mottled Sculpin - Mottled sculpin are a coldwater species that indicate suitable habitat for brook
trout. Mottled sculpin were the second most common fish captured during the field study
representing 13.32% (Table 3F) of the total catch, and were captured at 40 of the 55 sites.
This sculpin does not usually occur as far up headwater stream as other sculpins (Scott and
Crossman 1973). Although associated with brook trout habitat, the mottled sculpin does not
compete directly with most salmonid species for food as it is a bottom feeder (Scott and
Crossman 1973). A similar species, the slimy sculpin (Cottus cognatus) has been historically
reported to reside in the watershed (Section 3.1). The slimy sculpin was not captured in the
watershed in 1998 or 1999, nor during any other study conducted by CLOCA. It is unknown
whether the slimy sculpin is extirpated from the watershed or was earlier misidentified. Scott
and Crossman (1973) suggest that these two species are “exceedingly similar in most
morphometric and meristic characters”. For this reason, sculpin were the most common
voucher specimens for taxonomic examination.
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Figure 3i: Sa lmonid di stribution based on Biomass Estima tes
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Pumpkinseed - The pumpkinseed is a member of the Sunfish family and is usually associated
with warmwater systems (Gartner Lee 1998).
Scott and Crossman (1973) describe
pumpkinseed habitat as small lakes and ponds, shallow weedy bays of large lakes and the quiet
water of slow-moving streams. Pumpkinseed prefer clear waters with submerged vegetation or
brush. The pumpkinseed is quite common in Bowmanville and Soper Creeks, found at 18 of
the 55 survey sites and representing 1.66 % of the total catch (Table 3F). This species was
found in warm or coolwater habitat mainly in fourth or fifth order systems and occasionally in
second and third order systems (Figure 2e). Two exceptions to this are found at the coldwater
sites of BB06 and SC02. BB06 is a coldwater site but is located immediately downstream of an
on-line pond, and pumpkinseed were found in association with other warmwater species
(fathead minnow and creek chub) that are indicative of slow-moving waters. SC02 is a
coldwater site that produced only coldwater species rainbow trout, brown trout and mottled
sculpin) except for the pumpkinseed which constituted 15.22 % of the catch at the site. The
Soper “C” or Mackie Creek branch contains many farm ponds and these pumpkinseed may be
escapees from these ponds.
American brook lamprey - The indigenous and non-parasitic American brook lamprey
(Lampetra lamottei) has historically been reported in the watershed (Section 3.1), and were
caught within 12 study sites during the 1998/99 Field seasons. American brook lamprey made
up 0.49% of the total capture and numbered 33. The American brook lamprey is a coldwater
indicator and is associated with brook trout habitat (Scott and Crossman, 1973). All captured
lamprey were retained for laboratory identification.
Sea lamprey - No sea lamprey were captured during this study. It would appear that continued
efforts by the Department of Fisheries and Oceans in the use of the chemical lampricide TFM
are curtailing the recruitment of sea lamprey.
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Figure 3j: Indica tor Species Occurance based on Numbers Captured
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3.2.3 Non Native Fish Community
Four species of fish not native to the Bowmanville and Soper Creeks were captured during the
1998/99 field sampling seasons (Table 3E). Pink salmon were not captured during the field
study, most probably due to those reasons outlined in Section 3.1. The remaining four
economically important salmonid species constituted 53.38% of the total catch. Native
salmonids constitute only 1.37 % of the total catch with non-native salmonids outnumbering
native salmonids 39:1.

Figure 3k: Rainbow Trout

Photograph by J. Utter
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Rainbow Trout - Rainbow trout accounted for the vast majority of the total catch at 44.64 %,
and were captured at 33 sites and ranked #1 in abundance (Figure 3h). Of these fish, rainbow
trout YOY made up 86.01 % of the sample and adult rainbow trout (Year Class 2) made up
13.99 % of the capture. In the case of rainbow trout, an adult fish should not be considered a
large “catchable” fish, rather a specimen over 100 mm in length that has remained in the creek.
Biomass estimates show even with larger numbers, adult resident brown trout outweighed adult
rainbow trout 2:1 (Figure 3i). Rainbow trout can spend as much as three years, usually two, in
a creek system before smolting and these pre-smolt fish would account for the “adult” status
(Scott and Crossman 1973). Only one rainbow trout specimen was found of a “catchable” size
during the two-year study. Biologists from the OMNR have stated that high numbers of
rainbow trout are to be expected in good quality trout streams, and also suggest that interaction
with brown trout in the system proves beneficial to rainbow trout. This is because the brown
trout are such a voracious feeder that they often decrease numbers of forage fish that may
compete for food with juvenile rainbow trout (J. Bowlby pers. comm. 1999). Current Lake
Ontario Stocking targets indicate that rainbow trout will not be stocked in the watersheds in the
foreseeable future (OMNR 2000).
Brown Trout - Brown trout accounted for 6.6 % of the total catch and were found at 31 of the
55 sample sites, ranking fourth in total capture and first in estimated biomass (Figures 3h and
3i) indicating resident fishes. Juveniles made up 52.34 % and adults 47.66 % of the brown
trout capture. The areas of the largest biomass of brown trout were found in the Iroquois
Beach within an agricultural land use. Adult brown trout prefer grassy undercut areas (Scott
and Crossman 1973) common within this land use and physiographic unit. Brown trout were
last stocked into the system in 1958 and naturalized populations can now be found throughout
the system. Peak numbers of brown trout YOY were observed in forested areas of the
Iroquois Beach, and agricultural areas within the Till Plain. These peak captures also coincide
with areas of groundwater input (Section 2.4). According to Scott and Crossman (1973),
brown trout age can be determined in southern Ontario by examining total length of the
specimen. It was found that most adult brown trout in the system were in the 1 to 2 year old
range, with several three year olds, but no age distribution patterns were noted (Appendix 8).
The only physiographic and land use area where brown trout capture were not observed was
within agricultural areas of the Lacustrine Plain. Agricultural areas of both the Iroquois Beach
and the lower reaches of the Till Plain, with large numbers of juveniles captured suggest that
these areas are invaluable for brown trout rearing (Figure 3h).
Chinook and Coho Salmon - Chinook and coho salmon constituted 1.23 % and 0.91 % of the
total capture respectively. All specimens were YOY fish as adult fish are terminal spawners
and die soon after spawning takes place (Scott and Crossman 1973). The greatest numbers of
both species were found in the Iroquois Beach, with Chinook being found in agricultural areas
and coho in forested areas. These differing habitats may be explained due to the feeding
characteristics of juvenile salmon. Juvenile Chinook salmon feed “at or above the water
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surface, in the water mass and off the bottom” on such species as terrestrial insects, whereas
juvenile coho salmon feed mainly on the bottom on such species as caddisflies, stoneflies and
beetles (Scott and Crossman 1973). A stream displaying an open canopy of scrub and grass
species, similar to those found in agricultural areas would facilitate terrestrial invertebrate
feeding, whereas larger specimens of aquatic invertebrates are likely found in forested areas. Of
note, both species were not captured in settled areas of the Lacustrine Plain, forested areas of
the Till Plain, nor in any land use within the Oak Ridges Moraine (Figure 3e). OMNR
Biologists explain that the upstream migration of Chinook and coho varies annually depending
on the amount of rainfall, as they are large fish and require sufficient creek depths in which to
spawn. Bowmanville and Soper Creeks represented the second highest natural recruitment of
Chinook and coho on the north shore of Lake Ontario in 1997 (J. Bowlby pers. comm.1997).
None of the salmon captured during the field study were marked in any fashion indicating
natural recruitment within the system. Current stocking data suggest that 25,000 juvenile
Chinook are to be planted into the system. This is the only species that will be stocked in the
system in the foreseeable future and, pending recruitment records, this number will not see
“dramatic change” (M. Daniels pers. comm.2000).
3.2.4 Riverine Community
Bowmanville “A” (Main) Branch
The Bowmanville “A” Branch is the Main Branch of the Bowmanville Creek which runs from
Lake Ontario to the confluence of Bowmanville “B” and “C” Branches located approximately
1500 metres south of the Hamlet of Hampton (Figure 3f). Eleven (11) randomly selected sites
fell within this branch and its tributaries and summaries of these sites are provided in Table 3G.
Generally the Main Branch is a fifth order stream which is relatively wide and deep. Most of
the “A” Branch displays a well vegetated deep valley system with the exception of those areas
which run through the Lacustrine Plain (Town of Bowmanville) and the areas of the creek close
to Old Scugog Road. As with most high order creeks this section of the Bowmanville displays
a great diversity of species and habitat (TRCA and OMNR, 1997). In total, 16 separate species
of fish were captured from the “A” branch, which display a wide variety of habitat and
temperature tolerances. The most abundant species captured was rainbow trout that constitutes
63.78% of the total catch, of which 89.58% were juvenile. Other more common species were
mottled sculpin (11.67 %), longnose dace (7.11 %), blacknose dace (4.18 %), pumpkinseed
(3.11%) and white sucker (2.0 %). The two least abundant species were yellow perch and
logperch with only one of each captured. Brown trout represented 1.39% of the catch and
Pacific salmonids (Chinook and coho) represented 1.16% and 0.56% respectively.
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Table 3G - Bowmanville "A" Branch Summary
Site
Code

Date

Land
Use

Physiographic
Region

Stream
Order

Stream
Slope

Thermal
Classification

Hilsenhoff
Organic
Pollution
Rating

Fish Species Recovered
Common Name

Scientific
Name

Numbers Estimate Estimate
Recovered
d
d
Numbers/ Weight/
100m2
100m2

Estimated
Biomass
g/100m2
(salmonids)

Habitat Catagories (%)

Pools
BA01

20-Jul-98

Settled

BA02

9-Jun-99

BA03

20-Jul-98

Settled

BA04

21-Jun-99

BA05

Lacusterine Plain

Agriculture Lacusterine Plain

5th

1

Warmwater

Good

Fairly Poor

rainbow trout

Oncorhynchus mykiss

3

0.41

0.11

0.24

white sucker
common shiner
spottail shiner
blacknose dace
longnose dace
yellow perch
rainbow darter
johnny darter
logperch
mottled sculpin

Catostomus commersoni
Luxilus cornutus
Nostropis hudsonius
Rhinichthys atratulus
Rhinichthys cataractae
Perca flavescens
Etheostoma caeruleum
Etheostoma nigrum
Percina caprodes
Cottus biardi

3
4
29
26
61
1
20
20
1
5

0.41
0.54
3.94
3.54
8.29
0.14
2.72
2.72
0.14
0.68

1.97
7.97
7.67
1.93
17.71
4.84
3.97
2.52
1.77
2.46

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

no catch

n/a

n/a

n/a

n/a

rainbow trout
white sucker
longnose dace
mottled sculpin

Oncorhynchus mykiss
Catostomus commersoni
Rhinichthys cataractae
Cottus biardi

12
2
14
7

3.1
0.52
3.61
1.81

American brook lamprey
Lampertra appendix
coho salmon
Oncorhynchus kisutch
Chinook salmon Oncorhynchus tshawytscha
rainbow trout
Oncorhynchus mykiss
brown trout
Salmo trutta
blacknose dace
Rhinichthys atratulus
longnose dace
Rhinichthys cataractae
creek chub
Semotilus atromaculatus
pumpkinseed
Lepomis gibbosus
mottled sculpin
Cottus biardi

1
8
20
270
6
28
36
11
10
16

Glides

Instream
Unembeded
Cover
(%)

Riffles
Slow

Fast

Islands

Instream
Embedded
Cover
(%)

Streambank Stability
(%)

Least
Stable

Mod.
Stable

Most
Stable

43.33

0

25

31.67

0

20

20

40

5

60

n/a

95

0

0

0

5

13.16

7.89

57.5

0

42.5

27.8
59.28
22.67
2.42

62.83
n/a
n/a
n/a

31.67

6.67

18.33

43.33

0

33.33

35

20

20

60

0.08
0.61
1.51
20.44
0.45
2.12
2.73
0.83
0.76
1.21

6
8.5
47.5
591
229.5
183
307.5
102.5
33
61.5

n/a
1.46
8.32
105.04
38.94
n/a
n/a
n/a
n/a
n/a

11.67

28.33

25

35

0

20

33.33

40

0

65

2nd

4

Coolwater

Lacusterine Plain

5th

2

Warmwater

Good

Forested

Lacusterine Plain

5th

3

Warmwater

Fair

7-Jul-98

Forested

Lacusterine Plain

5th

2

Coldwater

Good

rainbow trout
longnose dace
creek chub
mottled sculpin

Oncorhynchus mykiss
Rhinichthys cataractae
Semotilus atromaculatus
Cottus biardi

161
8
11
2

37.48
2.56
0.47
2.79

74.96
17.32
0.98
5.96

175.9
n/a
n/a
n/a

18.33

3.33

13.33

51.67

13.33

42.31

34.62

40

0

60

BA06

21-Jul-99

Settled

Iroquois Beach

5th

3

Coolwater

Good

rainbow trout
brown trout
blacknose dace
longnose dace
creek chub
pumpkinseed
mottled sculpin

Oncorhynchus mykiss
Salmo trutta
Rhinichthys atratulus
Rhinichthys cataractae
Semotilus atromaculatus
Lepomis gibbosus
Cottus biardi

182
4
6
18
3
1
32

461.1
33.1
6.2
150.9
1.4
5.7
53.7

79.46
5.7
1.07
26
0.24
0.98
9.25

186.33
12.52
n/a
n/a
n/a
n/a
n/a

31.67

15

10

43.33

0

26.67

25

30

0

70

BA07

12-Aug-98

Settled

Iroquois Beach

5th

3

Coolwater

rainbow trout
brown trout
white sucker
blacknose dace
longnose dace
pumpkinseed

Oncorhynchus mykiss
Salmo trutta
Catostomus commersoni
Rhinichthys atratulus
Rhinichthys cataractae
Lepomis gibbosus

60
1
5
1
5
3

11.43
0.19
0.95
0.19
0.95
0.57

101.65
81.04
151.27
0.06
14.46
4.4

235.52
176.66
n/a
n/a
n/a
n/a

33.33

18.33

23.33

21.67

3.33

24.14

25.86

40

5

55

Good
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Land use patterns (Section 2.6.2) indicate that the “A” Branch includes areas north of the
Iroquois Beach that are agricultural and become more urbanized as the branch flows
downstream. Effects on the aquatic community are most evident within the Town of
Bowmanville, which begins at the crossing of Highway #57 downstream to the mouth, and the
developed area at Old Scugog Road. The most pronounced effect is on thermal regimes
(Section 2.5.3) as warmwater habitat is consistent with developed areas. The fish community in
these warmwater areas is more diverse, however species representatives tend to be more
tolerant of unstable temperatures and can withstand higher sediment and contaminant levels
(spottail shiner, yellow perch, logperch, pumpkinseed) than those species in coolwater areas of
the creek. Only one area of coldwater habitat was noted which was within a well-vegetated
valley and was within the area affected by groundwater recharge from the Outwash Plain
(Section 2.3 and Figure 2d).
The only significant barrier to fishes within the “A” Branch is the Goodyear Dam that
incorporates a fishway. Due to this fishway and other factors such as the majority of the “A”
Branch being of a fifth order and a low gradient (Section 2.5) could facilitate entire branch
management. This branch represents the most significant area for juvenile rainbow trout that
were found in the greatest numbers and the highest percentage of the total catch (85.48 %).
Bowmanville “B” (Hampton) Branch
The Bowmanville “B” Branch runs from approximately 1500 metres south of the Hamlet of
Hampton through the Hamlet of Enfield and into the headwaters in the Oak Ridges Moraine.
Stream orders range from fourth (Hampton to north of Enniskillen C.A.), to first order within
the headwater areas. Seven randomly selected sites were located within this branch (Figure 3f).
Eleven different species of fish were caught (Table 3H), with the most common being blacknose
dace and creek chub, which represented 39.98 % and 38.98 % of the total catch respectively.
Brown trout were the most common salmonid species making up 36.46 % of the total catch, of
which only 18.42 % were juveniles. Other common species include: mottled sculpin (6.9%),
rainbow trout (2.8 %) and American brook lamprey (2.14%). The least common fish included
white sucker (0.99 %) and brook trout (only one specimen caught). Due to random site
selection, a large portion of the creek (approximately 10,000 metres of total creek length)
located above the Enfield Dam was not studied. Historic collections from this area (Section
3.1) have noted such indigenous species as: brook trout, mottled sculpin, blacknose dace and
creek chub. This area may prove to be significant coldwater habitat due to isolation created by
the construction of the dam in the 1860’s. All of the streams within this area arise in the Oak
Ridges Moraine (groundwater), display well vegetated valleys and floodplains and are isolated
by constructed barriers. Other areas that display similar habitat conditions (see Bowmanville
“D” Branch) show a coldwater fishery characterized by native fishes such as the brook trout
and mottled sculpin.
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Table 3H - Bowmanville "B" Branch Summary
Site
Code

BB01

Date

30-Jul-98

Land
Use

Settled

Physiographic
Region

Till Plain

Stream
Order

4th

Stream
Slope

2

Thermal
Classification

Hilsenhoff
Organic
Pollution
Rating

Fish Species Recovered
Common
Name

Poor

American brook lamprey

Lampertra appendix

8

8.24

53.68

n/a

coho salmon
Chinook salmon

3
1

3.09
1.03

17.31
4.64

38.57
10.11

rainbow trout
brown trout
white sucker
common shiner
blacknose dace
creek chub
pumpkinseed
mottled sculpin

Oncorhynchus kisutch
Oncorhynchus
tshawytscha
Oncorhynchus mykiss
Salmo trutta
Catostomus commersoni
Luxilus cornutus
Rhinichthys atratulus
Semotilus atromaculatus
Lepomis gibbosus
Cottus biardi

13
2
3
1
57
49
4
17

13.39
2.06
3.09
1.03
58.73
50.48
4.12
17.51

84.69
37.51
1.44
0.93
82.73
106.22
26.17
33.9

188.24
81.75
n/a
n/a
n/a
n/a
n/a
n/a

brown trout
white sucker
common shiner
blacknose dace
mottled sculpin

Salmo trutta
Catostomus commersoni
Luxilus cornutus
Rhinichthys atratulus
Cottus biardi

9
1
1
12
3

2.9
0.32
0.32
3.86
0.97

15.78
0.97
0.32
3.86
2.25

Warmwater

Scientific
Name

Numbers
Recovered

Estimate Estimate
d
d
Numbers/ Weight/
100m2
100m2

Estimated Habitat Catagories (%)
Biomass
g/100m2
Pools
Glides Riffles
(salmonids)
Slow

Fast

Instream
Unembeded
Cover
Islands
(%)

Instream
Embedded
Cover
(%)

Streambank
Stability
Least
Stable

(%)
Mod.
Stable

Most
Stable

93.33

2.22

4.44

0

0

13.33

4.44

50

13.33

36.66

34.58
n/a
n/a
n/a
n/a

13.33

31.67

36.67

18.33

0

3.33

0

70

0

30

BB02

10-Jun-99

Settled

Till Plain

4th

2

Coolwater

Fair

BB03

30-Jul-98

Agriculture

Till Plain

2nd

3

Warmwater

Fairly Poor

American brook lamprey
rainbow trout
blacknose dace
creek chub
pumpkinseed

Lampertra appendix
Oncorhynchus mykiss
Rhinichthys atratulus
Semotilus atromaculatus
Lepomis gibbosus

1
4
56
111
1

2.09
8.37
117.12
232.14
2.09

26.14
23.21
226.91
651.25
12.13

n/a
52.03
n/a
n/a
n/a

75

5

12.5

7.5

0

20

2.5

17.94

7.69

74.36

BB04

17-Jun-99

Forested

Till Plain

4th

2

Coolwater

Good

American brook lamprey
brown trout
w hite sucker
blacknose dace
mottled sculpin

Lampertra appendix
Salmo trutta
Catostomus commersoni
Rhinichthys atratulus
Cottus biardi

4
27
1
14
21

1.5
10.14
0.38
5.26
7.89

14.08
875.7
9.2
9.01
31.74

n/a
2030.61
n/a
n/a
n/a

36.67

28.33

16.67

15

3.33

39.66

1.72

75

5

20

BB05

28-Jul-98

Forested

2nd

4

Coldwater

Fair

brook trout

Salvelinus fontinalis

1

2.33

101.93

222.2

75

10

7.5

2.5

5

23.68

18.42

22.5

37.5

40

BB06

14-Jun-99

Agriculture

Oak Ridges
Moraine
Oak Ridges
Moraine

2nd

3

Coldwater

Good

white sucker

Catostomus commersoni

1

2.75

15.12

n/a

52.5

27.5

7.5

10

2.5

38.46

12.82

62.5

0

37.5

fathead minnow
blacknose dace
creek chub
pumpkinseed

Pimphales promelas
Rhinichthys atratulus
Semotilus atromaculatus
Lepomis gibbosus

44
63
56
1

120.93
173.15
153.91
2.75

542.81
313.32
693.97
9.62

n/a
n/a
n/a
n/a

blacknose dace

Rhinichthys atratulus

41

140.44

250.04

n/a

92.5

0

0

0

7.5

2.7

10.81

10

0

90

creek chub

Semotilus atromaculatus

21

71.93

233.26

n/a

BB07

28-Jul-98

Agriculture

Oak Ridges
Moraine

2nd

3

Warmwater

Fairly Poor

Bowmanville Creek Watershed Aquatic Resource Management Plan

Land use within the “B” branch is mainly agricultural and warmwater habitats are associated
with Hamlet of Hampton and tributaries associated with livestock farms (horses and cattle) with
unrestricted access to the creek. This warmwater habitat trait was noted as far north as the Oak
Ridges Moraine within a second order tributary (BB07). Coldwater habitat was confined to
first and second order streams that have little or no urbanization or agriculture.
Two barriers could facilitate differing species management within the “B” Branch. The
Hampton Dam, an impassable structure displays differing species compositions above and
below. All anadromous salmonids were present below the Hampton Dam, and in those areas
of the “B” Branch that are unaffected by the dam (see Figure 3h). Only brown and brook trout
were captured with brown trout being the vast majority in numbers and percentage of catch
(97.2 %) above the Hampton Dam. Most of the brown trout were adult fish (62.16 %). Brook
trout capture was confined to steep gradient first and second order headwater streams. There
were no sites randomly generated upstream of the Enfield Dam but historical data suggests only
brook trout (in relatively large numbers) are present in these waters (Section 3.1).
Bowmanville “C” (Haydon) Branch
The “C” Branch runs from the confluence with the “A” and “B” Branches south of Hampton,
through the Hamlet of Haydon to the headwaters (Figure 3f). Stream orders range from third
(main branch) to first (headwaters).
Five species were caught within this branch (Table 3I). The most common species was the
brown trout representing 36.64 % of the total catch, of which 32.86 % were juvenile. Mottled
sculpin were also abundant (34.64 %), as were rainbow trout (23.96 %). The least abundant
fishes in the branch were coho salmon (3.13 %) and brook trout (1.82 %). The “C” Branch
has no significant barriers to anadromous fish migration permitting passage of such species as
rainbow trout, which were captured even in the extreme headwaters (BB06). The “C” Branch
also includes a habitat type of special note. A hydro line cut, located directly below Concession
#9 at Grasshopper Park Road has facilitated a habitat unlike any other within the system. At
the time of the cut, circa 1980 (A. Zwaigenbaum pers. comm.) mature Eastern White Cedar
(Thuja occidentalis) was felled directly over the creek and left. The trees have grown over
with grasses, sedges and small trees such that they resemble stream bank habitat, but this habitat
is located directly over the creek. The creek flows under this “canopy” with small pockets
exposed to the sun. The creek is very well shaded and these felled trees have facilitated the
creation of large stable undercut banks and deep covered pools. None of the randomly selected
sites were located within this area, but sampling was completed outside of
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Table 3I - Bowmanville "C" Branch Summary
Site
Code

BC01

Date

28-Jun-99

Land
Use

Agriculture

Physiographic
Region

Till Plain

Stream
Order

4th

Stream
Slope

2

Thermal
Classification

Hilsenhoff
Organic
Pollution
Rating

Coolwater

Fair

Fish Species Recovered
Common
Name

Scientific
Name

Numbers
Recovered

Estimate Estimate
d
d
Numbers/ Weight/
100m2
100m2

Estimated Habitat Catagories (%)
Biomass
g/100m2
(salmonids)
Pools
Glides

coho salmon

Oncorhynchus kisutch

5

1.66

5.48

12.33

rainbow trout
brown trout
mottled sculpin

Oncorhynchus mykiss
Salmo trutta
Cottus biardi

56
21
25

18.58
6.97
8.3

102.71
72.35
40.99

237.49
160.78
n/a

Slow

Riffles
Fast

Instream
Unembeded
Cover
(%)

Instream
Embedded
Cover
(%)

Islands

Streambank Stability
(%)
Least
Stable

Mod.
Stable

Most
Stable

20

21.67

16.67

41.67

0

30

11.67

40

0

60

BC02

31-Jul-98

Forested

Till Plain

3rd

3

Coldwater

Good

coho salmon
rainbow trout
brown trout
mottled sculpin

Oncorhynchus kisutch
Oncorhynchus mykiss
Salmo trutta
Cottus biardi

1
15
29
16

0.48
7.24
13.98
7.72

2.36
35.93
468.82
25.56

5.15
80.86
1077.47
n/a

38.33

8.33

21.67

31.67

0

20

40

30

20

50

BC03

28-Jun-99

Agriculture

Till Plain

2nd

3

Coldwater

Fairly Poor

rainbow trout
brown trout
mottled sculpin

Oncorhynchus mykiss
Salmo trutta
Cottus biardi

18
29
60

9.37
15.09
31.23

66.09
275.57
122.56

147.7
629.37
n/a

1.67

10

16.67

70

1.67

40

16.67

30

0

70

BC04

29-Jun-99

Agriculture

Till Plain

2nd

3

Coolwater

Fairly Poor

brown trout
mottled sculpin

Salmo trutta
Cottus biardi

26
6

34.87
8.05

188.41
41.57

429.32
n/a

4.44

26.67

31.11

35.56

2.22

22.73

29.55

66.67

10

23.33

BC05

31-Jul-98

Agriculture

Oak Ridges
Moraine

2nd

3

Coldwater

brown trout

Salmo trutta

16

20.77

608.39

1375.53

13.33

24.44

13.33

48.89

0

11.11

11.11

63.34

3.33

33.33

mottled sculpin

Cottus biardi

14

18.17

32.96

n/a

rainbow trout

Oncorhynchus mykiss

3

1.85

22.5

49.3

3.33

31.67

25

10

0

15

1.67

66.67

4.17

29.16

brown trout
brook trout
mottled sculpin

Salmo trutta
Salvelinus fontinalis
Cottus biardi

19
7
12

12.4
4.56
7.83

369.83
90.99
16.96

846.59
204.7
n/a

BC06

29-Jun-99

Forested

Oak Ridges
Moraine

1st

3

Coldwater

Fair

Good
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the study. Relatively large specimens of brook and brown trout were captured, as well as a
few salmonids that researchers suspect are “tiger trout” (Salvelinus fontinalis X Salmo trutta) a
brook and brown trout hybrid. This phenomenon does occur naturally but mortality of eggs
and alevins is high (Scott and Crossman, 1973). These fish were live released and not sent to
the Royal Ontario Museum for positive identification.
The dominant land use within the “C” Branch is agriculture (Section 2.6.2), and coolwater
habitat predominates throughout these agricultural areas. North of Concession Road #7,
coldwater habitat is evident within the main branch even with the effects of coolwater
tributaries. This area displays a well-vegetated forested valley and floodplain (Section 2.7)
which act as a buffer and helps to stabilize water temperatures.
There are no significant barriers to fish movement within the “C” Branch. This branch
represents the most significant brown trout area with the greatest numbers and percentage of
catch (57.14%).
Bowmanville “D” (Tyrone) Branch
The “D” Branch begins approximately 2500 metres upstream of the “C” Branch, from the
confluence below Hampton, and runs through Tyrone to the headwaters. Third to first order
streams were observed and four sites fell within the branch (Figure 3f).
The most abundant captured species was the brook trout (Table 3J) at 41.42 % of the sample,
of which 52.86 % of these were juvenile. Blacknose dace (19.53 %) and mottled sculpin
(13.03 %) were also in abundance. Rainbow and brown trout were combined at 20.71 %, but
were not captured above the Tyrone Dam. The least abundant species were brook stickleback
(2.96 %) and creek chub (2.37 %). Two sites were located below the Tyrone Dam and two
above. A greater diversity of fish species was observed below the dam (6 species) than above
(4 species). The Tyrone Dam serves as the upstream migration limit for anadromous fishes.
Rainbow trout were caught below the dam but no Chinook and coho salmon were captured.
Chinook have been observed as far as the Tyrone Mill and one large specimen had to be
removed from the mill turbine (Bob Shafer 1998 pers. comm.). The dam structure has been in
place since 1846, effectively isolating species above the dam. Only 4 species, brook trout,
blacknose dace, mottled sculpin and brook stickleback were captured above the dam. There are
reports from both Mr. Shafer, and another on-line pond owner, Mr. Boyle that “chub” have
been observed within their respective ponds. Brook trout and mottled sculpin are indicative of
a clean, coldwater system and brook stickleback of cool clean waters. The blacknose dace is
tolerant of fluctuating temperatures, siltation and water quality. The brook stickleback and
blacknose dace were found very close to the Tyrone Mill Pond, and are generally associated
with a pond environment rather than a stream environment (Scott and Crossman 1973). No
brook stickleback or blacknose dace were observed within the creek
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Table 3J - Bowmanville "D" Branch Summary
Site
Code

Date

Land
Use

Physiographic
Region

Stream
Order

Stream
Slope

Thermal
Classification

BD01

8-Jun-98

Forested

Till Plain

2nd

2

Coolwater

BD02

31-Jul-99

Settled

Till Plain

2nd

2

Warmwater

BD03

8-Jul-99

Forested

Till Plain

2nd

2

Coolwater

BD04

31-Jul-99

Forested

Oak Ridges
Moraine

1st

3

Coldwater

Hilsenhoff
Organic
Pollution
Rating
Good

Fair

Fair

Good

Fish Species Recovered
Common
Name

Scientific
Name

Numbers
Recovered

Estimate Estimate
d
d
Numbers/ Weight/
100m2
100m2
0.48
19.75

Estimated Habitat Catagories (%)
Biomass
g/100m2
(salmonids)
43.65
16.67
18.33
33.33

28.33

3.33

Instream
Unembeded
Cover
(%)
12.07

21.67

43.33

3.33

18.97

3.33

1.67

0

0

24.44

26.67

37.78

0

rainbow trout

Oncorhynchus mykiss

2

brown trout
blacknose dace
creek chub
mottled sculpin

Salmo trutta
Rhinichthys atratulus
Semotilus atromaculatus
Cottus biardi

16
7
1
11

3.87
1.69
0.24
2.66

78.17
10.68
13.97
15.33

176.75
n/a
n/a
n/a

rainbow trout
brown trout
brook trout
blacknose dace
creek chub
mottled sculpin

Oncorhynchus mykiss
Salmo trutta
Salvelinus fontinalis
Rhinichthys atratulus
Semotilus atromaculatus
Cottus biardi

13
4
4
2
3
3

7.2
2.22
2.21
1.11
1.66
1.66

105.43
364.16
28.51
2.49
69.18
12.45

328.5
804.96
62.6
n/a
n/a
n/a

13.33

18.33

brook trout
blacknose dace
brook stickleback

Salvelinus fontinalis
Rhinichthys atratulus
Culaea inconstans

53
24
5

23.76
10.67
2.24

360.19
55.27
0.85

836.14
n/a
n/a
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brook trout

Salvelinus fontinalis

17

21.35

970.91

2229.85

11.11

mottled sculpin

Cottus biardi

8

10.05

33.28

n/a

Instream
Embedded
Cover
(%)
3.45

Streambank Stability
(%)
90

0

10

6.9

30

0

70

16.67

1.67

50

30

20

15.56

4.44

53.33

23.33

23.34
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without being in close proximity to a pond (BD03 and BD04). These two species require the
warmwater and silt associated with these ponds.
Fish populations within the “D” Branch have been subject to further isolation by a second mill
dam, the Woodley Mill, also built in 1846. Another on-line structure built in the 1930’s as a
“trout pond” is now owned by the Boyle Family and is used for recreational purposes. This
pond is located one Concession north of the Tyrone Mill and 375 metres downstream of the
Woodley Dam (Figure 3f). There are no records of what species, if any, were stocked in this
pond, but only brook trout have been captured within this area since 1959 (Section 3.1). The
site BD03 is located approximately 150 metres upstream of the mouth of the Tyrone Mill Pond.
Brook trout accounted for 64.63 % of the total catch within the site with 40.0 % being Year
Class 2 or adult fish. Of the adult fish, the average length was 137.32 mm. None of the brook
trout captured at this site were larger than 254 mm. The site BB04 was located on the eastern
branch above Woodley’s Pond within a first order stream, approximately 1,200 metres
downstream of the spring upwelling that is the headwaters of this branch. Only two classic
coldwater species were caught at this site, brook trout and mottled sculpin. Brook trout
represented 68.0 % of the sample and 82.35 % of these were adult fish. The average adult
length was 161.42 mm, suggesting overpopulation (Scott and Crossman 1973). Estimated
biomass for each site was 710.43 g/100m2 below Woodley’s Dam (BB03) and 2183.67 g/100m2
above (BB04), suggesting larger more robust brook trout located above Woodley’s Pond (Table
3J). It should be noted that brook trout prefer the colder water temperatures displayed at BB04
than the coolwaters of BB03 (Table 3E). Other factors such as riparian cover, substrates and
instream cover also contribute to favourable brook trout habitat above Woodley’s Pond
(Appendix 9).
The main land use within the “D” Branch is agriculture. The creek below the Tyrone that runs
through these agricultural areas is coolwater habitat. Immediately below the Tyrone Dam,
warmwater habitat is observed, most probably due to the warming that would occur in the
millpond. Immediately above the millpond, coolwater habitat is again observed in areas of open
canopies. Coldwater habitat predominates above this point as the valley becomes more
pronounced and contains a cedar swamp (between Concessions #7 and #8). These features
combine to discourage urbanization and agricultural practices within this area.
The “D” Branch could include two, possibly three (see above) management areas. Rainbow
trout (6.12 %), brown trout (57.14 %), coho salmon (2.45 %) and brook trout (2.86 %) were
all captured below the Tyrone Dam, and those areas above displayed only a brook trout catch.
The creek above the Tyrone Dam represents the most significant area for brook trout, which
made up 100.0 % of the total catch and displayed the greatest biomass for brook trout within
the system.
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Soper “A” (East) Branch
The Soper “A” Branch runs from the confluence with the Soper “B” Branch at the
Bowmanville Zoological Park to the headwaters located within the Iroquois Beach. This is the
only branch that does not originate within the Oak Ridges Moraine (Figure 3f).
Four sites fell within this Branch (Figure 3f). No salmonids were found and the most abundant
species captured was the Johnny darter that represented 43.95 % of the total catch (Table 3K).
Other abundant fish included; blacknose dace (27.83 %), bluntnose minnow (27.83 %), creek
chub (15.55 %), and white sucker (7.68 %). Mottled sculpin accounted for only 0.56 % of the
total catch and was one of the least common species in this branch along with one common
shiner, three fathead minnows and one northern redbelly dace. This was the only specimen of
northern redbelly dace captured within the system.
The “A” Branch is characterized by a relatively thin riparian zone, low stream gradients, slow
moving waters, cool water temperatures and intensive agriculture (row crops and orchard)
throughout. This is the only Branch for which the headwaters arise exclusively in the Iroquois
Beach where there is a limited physiographic instance of groundwater discharge or recharge
(Section 2.4). Although no salmonids were captured during the survey, rainbow trout
carcasses were observed in the spring as far north as Concession Street, and the anadromous
white sucker was captured upstream of Concession Street. The presence of these two species
would prove that passage is possible for rainbow trout but no recruitment was observed which
may indicate very limited or no spawning success.
The “A” Branch displays the highest occurrence of agricultural land use within any branch of
both Bowmanville and Soper (Section 2.6.2). Coolwater habitat is observed throughout this
branch. There are no significant barriers to fish migration on the “A” Branch.
Soper “B” (Main) Branch
The Soper ‘B” Branch is the largest management zone in the system, and includes the longest
creek length (Figure 3f). The main branch is a fourth order and is fed by many second and
first order streams. Sample sites were restricted to the main branch with the exceptions of
SB07, SB08 and SB15.
The most abundant species of the 15 captured was the rainbow trout accounting for 56.05 % of
the total catch (Table 3L). Other abundant species included; mottled sculpin (16.18 %),
longnose dace (7.02 %), blacknose dace (6.13 %) and brown trout at 3.84 % of the total catch.
Many of the smaller tributaries located in the Iroquois Beach have been subject to deforestation,
channelization or elimination to accommodate development.
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Table 3K - Soper "A" Branch Summary
Site
Code

Date

Land
Use

Physiographic
Region

Stream
Order

Stream
Slope

Thermal
Classification

SA01

23-Jul-98

Settled

Lacusterine Plain

3rd

1

Coolwater

SA02

22-Jun-99

SA03

23-Jul-99

SA04

Forested

Hilsenhoff
Organic
Pollution
Rating
Poor

Lacusterine Plain

3rd

1

Coolwater

Fair

Agriculture Lacusterine Plain

3rd

1

Coolwater

Fairly Poor

23-May-99 Agriculture Lacusterine Plain

2nd

3

Coolwater

Poor

Fish Species Recovered
Common
Name

Scientific
Name

Numbers
Recovered

Estimate Estimate
d
d
Numbers/ Weight/
100m2
100m2
4.66
22.38

Estimated Habitat Catagories (%)
Biomass
g/100m2
(salmonids)
n/a
91.11
6.67

0

0

2.22

Instream
Unembeded
Cover
(%)
0

8.33

1.67

0

0

21.67

60

22.22

13.33

2.22

2.22

97.5

0

0

0

2.5

white sucker

Catostomus commersoni

5

blacknose dace
creek chub
johnny darter
mottled sculpin

Rhinichthys atratulus
Semotilus atromaculatus
Etheostoma nigrum
Cottus biardi

16
4
175
3

14.92
3.73
163.18
2.8

8.49
8.11
78.89
15.67

n/a
n/a
n/a
n/a

common shiner
bluntnose minnow
fathead minnow
blacknose dace
longnose dace
creek chub
johnny darter

Luxilus cornutus
Pimephales notatus
Pimephales promelas
Rhinichthys atratulus
Rhinichthys catarctae
Semotilus atromaculatus
Etheostoma nigrum

1
40
3
14
22
51
53

0.75
30.09
2.26
10.53
16.55
38.36
39.87

1.73
53.86
4.74
24.82
41.75
68.08
34.98

n/a
n/a
n/a
n/a
n/a
n/a
n/a
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white sucker
blacknose dace
longnose dace
creek chub
johnny darter

Catostomus commersoni
Rhinichthys atratulus
Rhinichthys catarctae
Semotilus atromaculatus
Etheostoma nigrum

13
115
18
20
1

18.76
166
25.98
28.87
1.44

18.33
339.79
70.15
142.03
1.15

n/a
n/a
n/a
n/a
n/a

northern redbelly dace
creek chub

Phoxinus eos
Semotilus atromaculatus

1
6

2.15
12.91

4.3
32.27

n/a
n/a

Instream
Embedded
Cover
(%)
6.82

Streambank Stability
(%)
60

0

40

18.33

29.17

0

81.67

36.36

13.64

66.67

0

33.33

0

0

20

0

80

Table 3 L - Soper "B" Branch Summary
Site
Code

Date

Land
Use

Physiographic
Region

Stream
Order

Stream
Slope

Thermal
Classification

SB01

30-Jun-99

Settled

Lacusterine Palin

4th

1

Coolwater

SB02

24-Jul-99

SB03

Settled

Hilsenhoff
Organic
Pollution
Rating
Fair

Scientific
Name

Numbers
Recovered

Estimate Estimate
d
d
Numbers/ Weight/
100m2
100m2
3.53
160.79

Estimated Habitat Catagories (%)
Biomass
g/100m2
(salmonids)
365.35
26.67
11.67
28.33

Oncorhynchus mykiss

9

brown trout
white sucker
blacknose dace
longnose dace
rock bass
pumpkinseed
yellow perch
johnny darter
mottled sculpin

Salmo trutta
Catostomus commersoni
Rhinichthys atratulus
Rhinichthys catarctae
Ambloplites rupestris
Lepomis gibbosus
Perca flavescens
Etheostoma nigrum
Cottus biardi

8
22
9
52
1
1
1
9
5

3.14
8.64
3.53
20.42
0.39
0.39
0.39
3.53
1.96

507.1
660.63
4.71
52.22
44.57
4.12
9.42
4.71
12.96

1148.23
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

Chinook salmon Oncorhynchus tshawytscha
rainbow trout
Oncorhynchus mykiss
brown trout
Salmo trutta
white sucker
Catostomus commersoni
blacknose dace
Rhinichthys atratulus
longnose dace
Rhinichthys catarctae
rainbow darter
Etheostoma caeruleum
johnny darter
Etheostoma nigrum
mottled sculpin
Cottus biardi

1
16
1
9
40
38
2
8
33

0.32
5.11
0.32
2.87
12.76
12.12
0.64
2.55
10.53

2.01
90.73
48.14
470.32
40.17
38.6
1.05
3.99
40.1

4.38
262.42
104.65
n/a
n/a
n/a
n/a
n/a
n/a

36.67

13.33

33.33

0

Instream
Unembeded
Cover
(%)
30

18.33

28.33

1.67

6.78

Instream
Embedded
Cover
(%)
25

Streambank Stability
(%)
60

0

40

3.39

45

0

35

Lacusterine Plain

4th

1

Coolwater

6-Jul-99

Agriculture Lacusterine Plain

4th

1

Warmwater

Fair

Chinook salmon Oncorhynchus tshawytscha
rainbow trout
Oncorhynchus mykiss
blacknose dace
Rhinichthys atratulus
longnose dace
Rhinichthys catarctae
pumpkinseed
Lepomis gibbosus
mottled sculpin
Cottus biardi

4
129
26
7
13
8

1.99
64.13
12.92
3.48
6.46
3.98

8.95
304.95
23.11
12.43
37.78
15.91

20.05
708.72
n/a
n/a
n/a
n/a

21.31

16.39

21.31

39.34

1.64

21.67

16.67

15

0
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SB04

27-Jul-99

Agriculture Lacusterine Plain

4th

2

Coolwater

Fair

coho salmon
Oncorhynchus kisutch
Chinook salmon Oncorhynchus tshawytscha
rainbow trout
Oncorhynchus mykiss
brown trout
Salmo trutta
white sucker
Catostomus commersoni
blacknose dace
Rhinichthys atratulus
longnose dace
Rhinichthys catarctae
creek chub
Semotilus atromaculatus
rainbow darter
Etheostoma caeruleum
johnny darter
Etheostoma nigrum
mottled sculpin
Cottus biardi

4
1
188
1
3
17
16
6
4
58
84

0.74
0.18
34.73
0.18
0.55
3.14
2.96
1.11
0.74
10.71
15.52

5.04
0.94
140.25
1
0.24
8.52
14.72
5.36
0.79
18.14
49.24

11.3
2.05
330.27
2.17
n/a
n/a
n/a
n/a
n/a
n/a
n/a

16.67

41.67

16.67

23.33

1.67

15.25

8.47

70

0

30

SB05

27-Jul-99

4th

2

Coolwater

Fair

Chinook salmon Oncorhynchus tshawytscha
rainbow trout
Oncorhynchus mykiss
brown trout
Salmo trutta
blacknose dace
Rhinichthys atratulus
longnose dace
Rhinichthys catarctae
pumpkinseed
Lepomis gibbosus
rainbow darter
Etheostoma caeruleum
johnny darter
Etheostoma nigrum
mottled sculpin
Cottus biardi

1
190
4
4
39
1
2
10
58

0.18
34.77
0.73
0.73
7.14
0.18
0.37
1.83
17.8

0.77
213.8
26.37
0.55
55.27
3.18
0.75
3.26
18.67

1.68
504.01
58.75
n/a
n/a
n/a
n/a
n/a
n/a

20

15

26.67

38.33

0

48.33

18.33

65

0

35

Forested

Lacusterine Plain

Fair

Fish Species
Recovered
Common
Name
rainbow trout
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The “B” Branch is coolwater habitat with the exception of large areas of little or no canopy
cover effected by stormwater management ponds (SB03) which display warmwater habitat and
those areas within well vegetated areas of the Outwash Plain which display a coldwater habitat
(SB14 and SB15) (Table 3L). Site SB03 was found to be warmwater habitat and is located to
the north of the St. Stephen’s School property. This area of the creek has very little treed
riparian habitat and streambank vegetation is predominantly tall grasses. Due to the relatively
wide channel found at this fourth order site, these tall grasses provide little water temperature
cooling opportunities. Upstream and downstream of this site, due largely to the presence of
riparian vegetation, the creek displays coolwater habitat, despite the influence of the Town of
Bowmanville.
Another exception, the coldwater SB14 is found within the Iroquois Beach in the wellestablished forest around Stephen’s Gulch Conservation Area.
The third exception SB15 is located within a small tributary arising in an intensive agricultural
area at Lot 2, Concession 4. This site also represents the only “no catch site” within the “B”
Branch. At present, insufficient flows and other physical habitat characteristics preclude the use
of this section by fishes, yet the cold water input to the main branch of the creek from
tributaries such as this are crucial in maintaining cooler water temperatures suitable for salmonid
production.
Greenspace, Urban and Agriculture share approximately the same percentages of land use
within the “B” Branch.
There are no significant barriers on the “B” Branch, which had the largest total catch figure for
adult rainbow trout, both juvenile and adult brown trout, and the largest catches of both
Chinook and coho salmon (Figure 3h). It should also be noted that the “B” Branch held the
second largest capture figure for juvenile rainbow trout.
Soper “C” (Mackie Creek) Branch
The Soper “C” Branch runs from the confluence of the “B” and “D” Branches located 500
metres south of Taunton Road within the property of the Acres Restaurant (Figure 3f). Four
randomly selected sites fell within this Branch and a total of eight species were captured (Table
3M).
The most abundant species was the brown trout that comprised 53.89% of the entire sample,
almost half of which (45.5%) were juvenile. Other more common fish were rainbow trout
(22.75 %) and mottled sculpin (9.58 %). Coho salmon comprised 4.8 % of the catch and
American brook lamprey, 1.2 %. It should be noted that American brook lamprey and coho
salmon were confined to the lower reaches of the “C” Branch located below the Pumphouse
Weir. Rainbow trout were found both above and below the structure, indicating that the
Pumphouse Weir is not a significance barrier to migratory fish.
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Table 3M - Soper "C" Branch Summary
Site
Code

Date

Land
Use

Physiographic
Region

Stream
Order

Stream
Slope

Thermal
Classification

SC01

10-Aug-98

Forested

Iroquois Beach

3rd

3

Coolwater

SC02

19-Aug-98

Forested

Till Plain

3rd

3

Coldwater

SC03

10-Jun-99

Forested

Oak Ridges
Moraine

2nd

3

Coldwater

SC04

12-Aug-99 Agriculture

Oak Ridges
Moraine

1st

3

Coldwater

Hilsenhoff
Organic
Pollution
Rating
Good

Good

Good

Fair

Fish Species Recovered
Common
Name

Scientific
Name

Numbers
Recovered

Estimate Estimate
d
d
Numbers/ Weight/
100m2
100m2
0.63
2.97

Estimated Habitat Catagories (%)
Biomass
g/100m2
(salmonids)
n/a
36.67
25
8.33

28.33

1.67

Instream
Unembeded
Cover
(%)
16.95

25

10

6.67

30.36

35

25

5

3.33

22.5

5

2.5

17.5

American brook lamprey

Lampertra appendix

2

coho salmon
rainbow trout
brown trout
mottled sculpin

Oncorhynchus kisutch
Oncorhynchus mykiss
Salmo trutta
Cottus biardi

8
38
47
10

2.53
12.01
14.86
3.16

12.26
77.24
279.58
13.12

27.87
149.41
647.92
n/a

rainbow trout
brown trout
pumpkinseed
mottled sculpin

Oncorhynchus mykiss
Salmo trutta
Lepomis gibbosus
Cottus biardi

18
16
7
5

8.75
7.78
3.4
2.43

35.34
118.17
38.99
13.66

80.1
268.57
n/a
n/a

31.67

26.67

brown trout

Salmo trutta

27

18.09

358.2

824.04

31.67

brook trout
mottled sculpin

Salvelinus fontinalis
Cottus biardi

5
1

3.35
0.67

15.08
0.67

33.26
n/a

blacknose dace

Rhinichthys atratulus

1

3.4

24.8

n/a

52.5

Instream
Embedded
Cover
(%)
15.25

Streambank Stability
(%)
60

5

35

14.29

40

10

50

13.79

1.72

66.66

4.17

29.17

12.12

15.15

72.5

0

27.5
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during spring flood events. At one coldwater site known as SC02 (Table 3M) the warmwater
species pumpkinseed was noted in relatively high numbers (15.22 % of total site capture). The
occurrence of farm ponds within this Branch is high and escapees from ponds may account for
the presence of this fish. Brook trout represented only 3.0 % of the total and were mainly
confined to forested headwater streams as in the case of Site SC03. At this site brown trout
outnumbered brook trout 5:1. The majority of the captured brown trout were adult fish (55.56
%) with an estimated biomass of 759.55g/100m2. The brook trout were mainly juvenile (80.0
%) and the estimated biomass for adult brook trout was 18.99g/100m2. Other sites located in
similar habitat but without competition from brown trout, namely BB05, BD04 and SD02
displayed biomass estimates of 222.2g/100m2, 2183.67g/100m2 and 546.37g/100m2
respectively.
The main land use designation within the “C” Branch is agriculture, followed closely by Oak
Ridges Moraine. The majority of these agricultural areas below Concession #6 does not display
a wide riparian and are coolwater habitat. Above this point, a deep well-vegetated valley
predominates, as does coldwater habitat.
The “C” Branch contains one barrier to fish movement at the Durham Weir, which could
possibly facilitate two management areas. Below this weir, coho salmon, rainbow trout and
brown trout were all noted. Above the Weir, rainbow trout, brown trout and brook trout were
captured and no coho salmon were found.
Soper “D” (North) Branch
The Soper “D” Branch runs from the confluence of the “B” and “C” Branches located 500
metres south of Taunton Road within the property of the Acres Restaurant (Figure 3f). Four
randomly selected sites fell within this Branch.
The most abundant species captured was the brown trout that comprised 43.84 % of the total
capture, and of these, 46.88 % were juvenile. Other abundant fishes included rainbow trout
(27.4 %), mottled sculpin (15.07 %) and brook trout (8.22 %). American brook lamprey made
up 1.37 % of the capture and were found in larger order systems (Table 3N). Brook trout
were found at SB02, a forested site that showed signs of extensive beaver activity. Only adult
brook trout were captured with an average length of 144 mm. Scott and Crossman (1973)
suggest this size may be a result of overpopulation.
Much of the main “D” branch above Concession #7 was not studied due to the random
sampling method. Two sites, SD03 and SD04 were located on the same tributary within 62.5
metres of creek length of each other. SD04, the most upstream site, is located close to the
spring upwelling that is the origin of this tributary and displays very cold water (14.0° C). The
site itself lies within an open area of direct cattle access, and cattle damage to the creek is
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Table 3N - Soper "D" Branch Summary
Site
Code

Date

Land
Use

SD01

18-Jun-99

Forested

SD02

15-Jun-99

Forested

SD03

12-Aug-98 Agriculture

SD04

12-Aug-98 Agriculture

Physiographic
Region
Iroquois Beach

Stream
Order
3rd

Stream
Slope
2

Thermal
Classification
Coolwater

Oak Ridges
Moraine
Till Plain

1st

3

Coldwater

1st

3

Coolwater

Oak Ridges
Moraine

1st

3

Coldwater

Hilsenhoff
Organic
Pollution
Rating
Good

Poor
Fair
Poor

Fish Species Recovered
Common
Name

Scientific
Name

Numbers
Recovered

Estimate Estimate
d
d
Numbers/ Weight/
100m2
100m2
0.35
1.59

Estimated Habitat Catagories (%)
Biomass
g/100m2
(salmonids)
n/a
16.67
50
26.67

American brook
lamprey
rainbow trout
brown trout
mottled sculpin

Lampertra appendix

1

Oncorhynchus mykiss
Salmo trutta
Cottus biardi

20
32
11

7.08
11.33
3.89

30.62
210.57
9.91

62.25
484.62
n/a

brook trout

Salvelinus fontinalis

6

6.89

241.8

546.37

blacknose dace

Rhininicthys atratulus

3

12.1

57.66

n/a

no catch

n/a

n/a

n/a

n/a

n/a

95

60

2.5

20

0

12.5

1.67

5

Instream
Unembeded
Cover
(%)
28.07

2.5

0

0

2.5

5

31.58

Instream
Embedded
Cover
(%)
1.75

Streambank Stability
(%)
36.84

63.16

0

37.5

2.5

60

17.5

0

15.79

7.5

97.5
15

77.5
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severe with 100.0 % unstable banks (Table 3N). No fish were captured at this location. SD03
is located only 62.5 metres downstream and displays the same cattle access and damage to the
creek, but the creek runs through an eastern white cedar bush at this point. The site is
coolwater, most probably due to the creek warming as it passes through the open field. The
sediment and organic water pollution tolerant blacknose dace was the only species captured.
The main land use designation within the “D” Branch is Oak Ridges Moraine, a mixed land
use. The main branch within agricultural areas was coolwater habitat and smaller wellvegetated tributaries were found to be coldwater habitat.
There are no significant barriers within the “D” Branch.
3.2.5 Wetland Aquatic Community
Two sampling events were conducted for the purposes of this study within the Bowmanville
Marsh and within the creek adjacent to the Marsh. The Creek in this area is fifth order, the
width and depth of which preclude wading, and could not be studied through the Stream
Habitat Assessment Protocol (Stanfield et al 1998).
The first event was conducted September 29 and 30, 1998 (fall sample) and the second event
was conducted August 24, 25, 26 and September 2, 1999 (summer sample). Combined catch
summaries are presented in Table 3O and site locations are illustrated in Figure 3l. Over the
two sampling events, four (4) hoop net sets, eighteen (18) minnow trap sets and eight (8) seine
net hauls were accomplished. A total of 517 hours of set time was expended for all sampling
equipment. A total of 794 fish representing 19 different species were captured from the marsh
and riverine system. A summary and categorization of the data is presented in Table 3O.
Two species, the logperch (Percina caprodes) and the black crappie (Pomoxis nigramaculatus)
were recovered during the survey, which have not been previously captured within the
Bowmanville and Soper Creek system. Voucher specimens were sent to the Royal Ontario
Museum for positive identification and inclusion in the Provincial Catalogue.
According to Scott and Crossman (1973), 10 of the species captured during the survey would
most likely utilize the marsh for spawning, nursery and rearing and would live there as adults
(Table 3P). These include: pumpkinseed (Lepomis gibbosus), carp (Cyprinus carpio), bluntnose
minnow (Pimephales notatus), young yellow perch (Perca flavescens), brown bullhead
(Ameirus nebulosus), golden shiner (Notemigonus crysoleucas), largemouth bass (Micropterus
salmoides), black crappie, rock bass (Ambloplites rupestrus) and the central mudminnow
(Umbra limi). The bluntnose minnow is an exception in that they will spawn in a marsh
environment, but other life processes take place in a lacustrine environment.
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Table 3O: Summary of fish catches from Bowmanville Marsh conducted from September 29 & 30, 1998 and August 24 to September
2, 1999
Species
Captured

Numbers
Captured

Percentage
of Capture

Habitat of
Marsh

spottail shiner
pumpkinseed
alewife
carp
bluntnose minnow
johnny darter
emerald shiner
longnose dace
yellow perch
brown bullhead
golden shiner
white sucker
largemouth bass
logperch
trout-perch
black crappie
blacknose dace
rock bass
central mudminnow
Totals

311
206
75
44
33
31
22
19
15
13
9
7
2
2
1
1
1
1
1
794

39.17
25.94
9.45
5.54
4.13
3.92
2.77
2.39
1.89
1.64
1.13
0.88
0.25
0.25
0.13
0.13
0.13
0.13
0.13
100

2
63.6
0
79.5
0
0
9.1
0
13.3
30.8
0
0
100
0
0
100
0
0
100

Riverine

Use of Marsh
Spawning

98
36.4
100
20.5
100
100
90.9
100
86.7
69.2
100
100
0
100
100
0
100
100
0
Totals

* Denotes species commonly associated with large lacustrine environments (Lake Ontario)
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Nursery

Rearing

X

X

X

X
X

X

X

X
X
X

X
X
X

X
X
X

X

X

X

X

X

X

X
X
10

X
X
9

X
X
9

Feeding

Lacustrine*

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
19

X
X
X
X
X

X

X

7

Legend
= Minnow Trap Set
= Seine Net Haul
= Hoop Net Set

Figure 3l Fish Community Sampling Sites within the Bowmanville Marsh
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Seven species of captured fishes are more associated with a lacustrine environment wherein
they carry out most of their life processes in Lake Ontario (Table 3O). Capture of these species
was most probably due to spatial and temporal feeding patterns, these species would feed in the
marsh and creek and then return to Lake Ontario. These species include spottail shiner
(Notropis hudsonius), alewife (Alosa pseudoharengus), bluntnose minnow, emerald shiner
(Notropis atherinoides), adult yellow perch and trout-perch.
Further, five species are associated with a creek environment, these include; white sucker
(Catostomus commersoni), johnny darter (Etheostoma nigrum), longnose dace (Rhyinicthys
cataractae), blacknose dace (Rhyinicthys atratulus) and logperch (pecina caprodes).
Several species that utilize marshes and creek mouths for part of their life processes have been
reported within the system but were not captured during this study. These include; pike (Esox
lucius), longnose gar (Lepisosteus osseus), gizzard shad (Dorosoma cepedianum), bowfin (Amia
calva), rainbow smelt (Osmerus mordax), fallfish (Semotilus corporalis) and tessellated darter
(Etheostoma olmstedi). The absence of these species in our samples does not preclude their
occurrence within the watershed. Pike, for example, utilize the marsh for spawning during the
spring of the year thus our sampling dates may not have coincided with their presence. Other
species, such as the fallfish display a migration to feeding areas during the evening hours.
All of the aforementioned species would feed in or at the outlet of Bowmanville Marsh, which
serves as an interface between riverine, lacustrine, and marsh environments.
Land uses surrounding the Bowmanville Marsh are residential, commercial and industrial.
Transportation (Highway #401) is also a dominant land use. The marsh is bordered by
residences and a tertiary road to the south, west (which affords less that an average 7 metre
buffer between the road and the marsh), and north. The northern areas also include a small
industrial park (aggregates and automotive). The Port Darlington Marina is located to the east
of the marsh and the main branch of Bowmanville Creek.
3.2.6 Lacustrine Community
Lake Ontario was not sampled as part of the ARMP. Section 3.1.6 - Historical Lacustrine
Community would also serve to address the present lacustrine community. The Great Lakes
Fishery Commission sets objectives for the fish communities of Lake Ontario and provides
insight into management directives of the Lake Ontario fishery (and tributaries) as a whole
(Great Lakes Fishery Commission, 1999). The goals and objectives affect the nearshore, offshore pelagic and off-shore benthic fish communities within Lake Ontario off of the
Bowmanville Creek Watershed. Highlights of this document as they pertain to the Bowmanville
system include;
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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” and;
• 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 actions 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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3.3

BIOLOGICAL WATER QUALITY MONITORING

3.3.1 Objectives
The objectives of biological water quality were as follows;
1) To determine the current health of the system;
2) To establish locations of long term biological water quality monitoring sites; and
3) To inventory the benthic macroinvertebrate community within the system.
To this end, the Biological Water Quality Monitoring Program (BioMAP) by Dr. Ron Griffiths
of the Ministry of the Environment (1998) was chosen as the sampling protocol for this study

Figure 3m: BioMAP Sampling on Soper Creek
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3.3.2 Method
Site selection for this program is based on land use as determined and mapped by the Ministry
of Agriculture and Food. There are several land use categories used in BioMAP which include
wildlands, intensive agriculture, passive agriculture, and urban. For the purposes outlined
above, some categories were further subdivided to best describe the land use being sampled,
these being Extensive Wildlands and Residential or Industrial land uses within Intensive
Agriculture. Urban land use for this study is denoted as Industrial/Residential.
When choosing sites, areas of probable impairment sources were also taken into consideration,
dams and industrial effluent for example, so that these areas could be compared to a relatively
undisturbed or Reference area. Main branches of each creek were also a factor for site
selection.
Sites were selected based on these criteria and mapped on a 1:10,000 Ontario Base Map. The
sites were then “field truthed” to ensure that the site met the land use type described in Table
3P. A total of eighteen (18) sites were identified, eleven (11) on Bowmanville Creek and seven
(7) on Soper Creek (Figure 3n). Field collections were conducted between May 6 and May 27,
1998.
All collections were conducted as per Griffiths (1998). There was only one exception to this
protocol in that the sub-sampling method, used to decrease the numbers of collected specimens,
was not necessary due to sufficient staff numbers.
Aquatic Ecostudies Limited, Dutton, Ontario identified all preserved macroinvertebrates to the
lowest taxonomic level, typically genus and species. These identifications were conducted
between June 1 and August 23,1998. A summary sheet provided by Aquatic Ecostudies
Limited that lists species identified and quantities is summarized in Appendix 10. All keys used
to identify marcoinvertebrate species are listed in Griffiths (1998).
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Table 3P - Biological Water Quality Sites for the Bowmanville Creek Watershed
Site Code

Lot Con.

BOW
BOW
BOW
BOW
BOW
BOW
BOW
BOW
BOW
BOW
BOW

01/98
02/98
03/98
04/98
05/98
06/98
07/98
08/98
09/98
10/98
11/98

11
12
14
17
19
21
15
15
15
11
10

BFC
I
II
IV
V
VII
IV
VI
VIII
VI
VII

SOP
SOP
SOP
SOP
SOP
SOP
SOP

01/98
02/98
03/98
04/98
05/98
06/98
07/98

9
8
7
6
7
7
3

1
I
I
IV
V
VI
VI

General Location
directly south of the Baseline
south of the Goodyear Dam
north of the Highway #2 (BWDJ)
south of Hampton Dam
north of Hampton Dam
Enniskillen C. A. Proper
south of Taunton Road, east branch
south of Con. Rd. 7
north of Haydon, hydro cut
south of Tyrone Dam
north of Tyrone Dam

north of Baseline Road
north of Hwy #2, west branch
north of Hwy #2, east branch
north of Concession Road 4
west of Bethesda Road
north of Concession Road 7
north of Concession Road, east
branch
*bracketed Land Use categories indicate limited influence from

Land Usage*
Industrial/Residential
Industrial/Residential
Industrial/Residential
(Residential)Intensive Agricultural
Intensive Agriculture
Extensive Wildlands
Passive Agriculture
Intensive Agriculture
Wildlands
(Industrial)Intensive Agricultural
Wildlands
Industrial/Residential
Intensive Agriculture
Intensive Agriculture
Wildlands
Intensive Agriculture
Wildlands
Extensive Wildlands
that land use

3.3.3 Results
Biological water quality results are expressed as the abundance-weighted mean sensitivity value
of the benthic macroinvertebrates occurring at a particular site.
Each individual
macroinvertebrate specimen is assigned a species specific sensitivity value representing its
preferred habitat. A value of 0 = lake or pond (lentic) dwelling species, 1 = large river or
riverine marsh dwelling species, 2 = river or rocky inshore lake dwelling species, 3 = stream
dwelling species and 4 = headwater creek dwelling species. Generally, in a creek the majority
of the species should have a sensitivity value of 4. If the sensitivity value for the majority of the
species is lower (at 3 or 2) then this creek system is displaying characteristics of a larger
(stream or river) system and may be impaired. A quantitative measure of water quality, the
Water Quality Index or WQI at a site can be estimated thus:
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n
n
sv
WQ = [E(e i * ln(xi + 1))] / [E ln (xi + 1)],
where

SV

i is the sensitivity value of the ith taxon
xi is the density of the ith taxon
n is the number of taxa in a sample
ln is the natural logarithm

This quantitative measure is used to determine BioMAP Status, which refers to a site as
impaired or unimpaired. Different riverine systems have different “thresholds of impairment”,
or the figure at which all experts agree that the site is unimpaired. According to BioMAP, the
only two riverine systems displayed within the Bowmanville/Soper Creek watershed are Creek,
with a bankfull width less than 4 metres, and Stream with a bankfull width of 4 to 16 metres.
A creek is said to be definitely unimpaired if the WQI Value is greater than 16, and impaired if
less than 14. A Stream is said to be definitely unimpaired if the Water Quality Index (WQI)
Value is greater than 12, and impaired if less that 10. The values in between have been
reported as “grey areas” (Griffiths, 1998), and an excellent knowledge of the site and
waterbody in question is needed to establish the BioMAP Status. None of the figures generated
in this study were within the “grey area”. If a site is classed as impaired the further
classifications of Enriched, Degraded or Toxic can be determined. An impaired enriched site is
adversely affected by organic or nutrient enrichment; degraded would infer channelization or
other habitat manipulations; and toxic would refer to a site affected by metals, pesticides and
other forms of direct water pollution.
Other metrics that are derived from BioMAP that are used to comment on biological water
quality are much less sophisticated and include:
• Total numbers of organisms collected
• Taxa richness, Alpha for quantitative sample, Gamma for both quantitative and qualitative
• Taxonomic composition or what percentage of the sample consisting of Insecta,
Chironomids, Crustaceas, Isopodas, Snails, Bivalves, Annelids, Tubificids and Flatworms.
• Functional feeding group; percentage of the sample feeding by shredding and filtering, and,
• Characterizing species (individual species habitat requirements are scrutinized to determine
water quality)
The WQI value calculation and the metrics for all 18 sites on the Bowmanville and Soper
Creeks are summarized in Table 3Q.
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Table #2 - BioMAP Metrics Analysis Summary for Bowmanville and Soper Creeks from Samples Taken in May, 1998
General

Type of
Land Use

Total

System Numbers

Density

Taxonomic Composition

Alpha Gamma Insecta (Chironomids) Crustacea Isopoda

Snails

Feeding Groups
Bivalves Annelids (Tubifids) Flatworms Shredders

BioMAP

Site Code

Location

Filterers

WQI Value

BOW 01/98

directly south of Baseline
Rd.

Industrial/Residential

Stream

521

37

39

89.6%

39.5%

4.6%

1.5%

0.0%

0.0%

5.8%

0.4%

0.0%

1.9%

6.9%

12.21

BOW 02/98

south of Goodyear Dam

Industrial/Residential

Stream

377

40

44

96.8%

62.6%

0.3%

0.0%

0.0%

0.0%

2.9%

2.1%

0.0%

3.4%

8.8%

12.64

335

40

43

94.9%

40.3%

0.0%

0.0%

0.0%

0.0%

5.1%

0.0%

0.0%

1.2%

15.2%

18.92

BOW 03/98

north of Highway #2

Industrial/Residential

Stream

BOW 04/98

south of Hampton Dam

Residential/Intensive
Agriculture

Stream

397

32

40

99.5%

15.4%

0.0%

0.0%

0.0%

0.0%

0.5%

0.5%

0.0%

0.3%

33.5%

19.37

BOW 05/98

north of Hampton Dam

Intensive Agriculture

Stream

118

23

28

100.0%

13.6%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

3.4%

3.4%

17.94

BOW 06/98

Enniskillen C.A. proper

Extensive Wildlands

Stream

273

24

27

100.0%

3.7%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

18.7%

2.9%

29.8

BOW 07/98

south of Taunton Rd., east
branch

Passive Agriculture

Stream

493

35

41

100.0%

19.1%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

3.0%

5.5%

15.71

BOW 08/98

south of Con Rd. #7

Intensive Agriculture

Creek

273

24

27

98.2%

12.8%

0.0%

0.0%

0.0%

0.0%

1.8%

0.0%

0.0%

0.7%

0.0%

36.1

BOW 09/98

north of Haydon, hydro cut

Wildlands

Creek

95

15

16

98.9%

3.2%

0.0%

0.0%

0.0%

0.0%

1.1%

0.0%

0.0%

0.0%

1.1%

39.39

BOW 10/98

south of Tyrone Mill

Industrial/Intensive
Agriculture

Stream

419

43

46

96.2%

10.5%

0.5%

0.2%

0.0%

0.0%

2.1%

0.0%

1.2%

6.7%

25.8%

20.46

BOW 11/98
SOP 01/98
SOP 02/98
SOP0 3/98
SOP 04/98

Wildlands

Stream

446

22

28

100.0%

0.9%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

70.9%

2.0%

21.62

Industrial/Residential

Stream

207

43

48

85.0%

34.8%

2.9%

2.9%

0.0%

0.0%

11.1%

0.0%

1.0%

3.4%

3.4%

15.93

Intensive Agriculture

Stream

686

53

57

79.6%

25.7%

0.6%

0.6%

0.0%

0.0%

19.7%

0.1%

0.1%

0.9%

3.8%

15.61

Intensive Agriculture

Creek

276

26

30

91.3%

42.4%

2.5%

2.5%

0.0%

6.2%

0.0%

0.0%

0.0%

2.9%

24.6%

10.22

Wildlands

Stream

502

30

35

99.4%

20.5%

0.0%

0.0%

0.0%

0.0%

0.6%

0.2%

0.0%

2.8%

38.4%

25.47

Stream

131

23

29

99.2%

12.1%

0.0%

0.0%

0.0%

0.8%

0.0%

0.0%

0.0%

44.3%

23.7%

26.63

Creek

70

21

25

100.0%

10.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

31.4%

25.7%

33.11

Creek

134

17

22

100.0%

2.2%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

1.5%

0.7%

36.27

Expected Ranges for a Stream (4 to 16 metres in width)

100-400

20-40

30-60

>90.0%

10.0-30.0%

<10.0%

<3.0%

<3.0%

<3.0%

<5.0%

<2.0%

<3.0%

10.0-30.0% 10.0-40.0%

>12

Expected Ranges for a Creek (less than 4 metres in width)

100-400

15-30

20-40

>90.0%

10.0-30.0%

<3.0%

0.0%

<1.0%

<3.0%

<5.0%

0.0%

<3.0%

20.0-40.0%

>16

north of Tyrone Mill
north of Baseline Rd., west
branch
north of Highway #2, west
branch
north of Highway #2, east
branch
north of Con. Rd. #4

west of Bethesda Rd., north
Intensive Agriculture
of Taunton Rd.
north of Con. Rd. #6, west of
Wildlands
SOP 06/98
Bethesda Rd.
north of Con. Rd. #6, east of
SOP 07/98
Extensive Wildlands
Acres Rd.
SOP 05/98

<10.0%
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3.3.4 Site Level Discussion
Each individual site, and the macroinvertebrate community therein, can give an indication of the
stressors, or lack thereof, that the surrounding and upstream land uses generate (see Appendix 10 for
raw data results). This is a useful tool for recommending rehabilitative measures and techniques to be
considered on a particular reach of creek. The following is a brief discussion of each sample site and
is best interpreted in conjunction with Table 3Q and Figure 3n. These sites are generally reported from
the source to the mouth of the system. Sites are described as a “stream” or a “creek” site as per the
classifications reported in BioMAP. All references to macroinvertebrates and associated water
quality are derived from; Griffiths, 1997; Morihara and McCafferty, 1997; Wiggins, 1996; Meritt and
Cummins, 1996; Klemm, 1995; Pennack, 1989; Stewerd and Stark, 1988; Brinkhurst, 1986;
Hilsenhoff, 1984; Cranston and Oliver, 1983; and Brown, 1972.

Bowmanville Creek
BOW 11/98
This “Stream” site is located North of the Tyrone Dam, downstream from the Woodley Mill Pond and
the Boyle Pond. A wildland land use predominates within this section, and the site itself was located in
a dense Eastern White Cedar bush. An unimpaired WQI value of 21.62 was calculated. The mayfly,
Paraleptophlebia commonly associated with rapid waters with stone substrates was found, and greatly
out numbered all other species. The cranefly, Antocha, which will only be found in areas with wellestablished riparian vegetation, was also present. Insect larvae that feed via shredding dominated the
sample (70.9%) indicating great amounts of instream woody debris and leaf litter. Creeks that include
Cedar forests within the riparian zone usually display this characteristic, but it could also be a result of
past lumber operation practices. An encouragement of proper pond maintenance, and investigations
into thermal and sediment impacts of the ponds within this reach, would be of great value.

BOW 10/98
This “Stream” site is located south of the Tyrone Mill and is mainly influenced by intensive agriculture
and limited industrial practices. A retention pond dating back to 1846 is located directly upstream,
which when in operation, is fed through a sluice to a turbine to power the mill, and is then fed back into
the creek. Frequently fluctuating water levels and velocities therefore heavily influence this site. The
WQI of 20.46 denotes an unimpaired site. The most abundant species, the caddisfly Hydropsyche
slossonae is widespread in cool, unpolluted streams, but may indicate an upstream food source in the
form of organic matter and phytoplankton. Another caddisfly species found in great numbers was
Helicopsyche borealis which tends to be very tolerant of warm water temperatures. Several other
species usually associated with ponds, such as the crayfish, Cambarus and the Isopod, Caecidotea
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were found in limited numbers. This reach would benefit from thermal, sediment and water
velocity studies to determine the impacts of large dams and ponds with respect to biological
water quality.
BOW09/98
This “Creek” site is located north of the Hamlet of Haydon on the east branch. The area is
characterized by wildlands. The site was located within a hydro cut with a unique feature.
When trees were felled for the hydro cut, some were left over the watercourse such that the
channel was provided with cover. These trees have become the base for many species of
mosses and grasses that the watercourse now runs beneath to the point that it is difficult to
distinguish the riparian zone from the creek. A WQI value of 39.39 would indicate an
unimpaired site. All species found are indicative of fast, cold headwater conditions except,
Empididae (dance flies) and Simulidae (black flies). The Mayfly, Baetis tricaudatus, found in
great numbers are excellent indicators of groundwater input. These species are however,
indicative of the swamp areas and ponds that may be found upstream of the site. Efforts to
preserve and enhance large areas of remaining wildlands should be encouraged. Private ponds
should also be periodically checked for sediment and thermal integrity.
BOW 08/98
This “Creek” site is located south of Concession Road 7 on the east branch. The area is
characterized by intensive agriculture and the site was subject to direct cattle access. Upstream
areas include well-maintained “buffer zones” on most of the farmland. The WQI value of 36.1
indicates an unimpaired site. Shredder feeder numbers were low, indicating a lack of instream
woody debris. The mayfly, Baetis tricaudatus, found in great numbers are indicative of rapid,
cold waters with stone substrates and are associated with groundwater upwellings. Practices
such as riparian plantings and maintenance and a program to discourage cattle access to the
watercourse should be supported.
BOW 07/98
This “Stream” site was located south of Taunton Road on the east branch, in an area influenced
by passive agriculture. The site was open with mixed forest on the right bank and meadow on
the left. The site was unimpaired with a WQI value of 15.71. A lack of both shredder and
filter feeders indicate a lack of instream woody debris and leaf litter and the presence of sand
and silts from erosion (which could cover the woody debris and leaf litter). The caddisfy
Protoptila was found in great numbers and is indicative of somewhat warmer, often larger and
slower flowing habitats. Their food consists mainly of fine organic particles that may be
dislodged from fields during rain events. Rehabilitation could take the form of educating
property owners of the importance of vegetated riparian zones along the watercourse.
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BOW 06/98
This “ Stream” site was located within Enniskillen Conservation Area and the main influence
on the reach at this point and upstream would be extensive wildlands. The WQI value of 29.8
is indicative of an unimpaired site. The mayflies, Baetis tricaudatus and Paraleptophlebia, both
found in great numbers are indicative of rapid, cold waters with stone substrates. Baetis species
are also associated with areas of groundwater upwelling. Efforts to preserve and enhance large
areas of remaining wildlands should be encouraged.
BOW 05/98
This “Stream” site is located north of the Hampton dam, south of Concession Road #6. This
area has a well-established riparian zone and the main influence in this area is intensive
agriculture. The site was subject to direct pollution in the form of boxes and plastics from
nearby residences and roadside dumping. The streambed was heavily silted and the streambanks
were subject to heavy erosion. The WQI of 17.94 indicates unimpairment. A lack of both
shredder and filter feeders indicate a lack of instream woody debris and leaf litter and the
presence of sand and silts (which may cover the woody debris and leaf litter). Both Baetis and
Ephemerella species.of Mayflies were present indicating a groundwater upwelling.
Rehabilitative efforts could include a stream garbage clean-up, updated tilling or zero till
practices, and ensuring that the design of old stream crossings (bridges) allow sediment
transport within the creek.
BOW 04/98
This “Stream” site is located south of the Hampton Dam in an area that displays old meadow
and woodlands in a low-lying area. The main influences on the watercourse at the site are the
Town of Hampton and intensive agricultural practices. The WQI value of 19.37 denotes that
the site is unimpaired. The caddisfly Hydrospshyche slossone, was found in great numbers and
is widespread in cool, unpolluted streams, although they are tolerant of some sediment and
organic enrichment. This species is also associated with an upstream food source in the form of
organic matter and/or phytoplankton. Both Baetis and Ephemerella species of Mayflies and
other species were present that indicate groundwater upwelling. A program wherein septic
beds are periodically checked for effectiveness and integrity would prove invaluable in such
communities as Hampton, where the residences close to the creek would mainly be utilizing
septic systems.
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BOW 03/98
This “Stream” site is located north of Highway 2 within a very well vegetated valley corridor.
The main stressors to the site would be from residential practices in the form of stormwater
runoff. The WQI value of 18.92 indicates unimpairment. The presence of the Caddisfly,
Dolophilodes are indicative of steep sloped, cool streams with fast flowing waters. Midges
were abundant which may be indicative of somewhat elevated levels of organic enrichment,
however two species, Diamesa and Eukiefferiella were present and are indicative of
groundwater upwellings. Rehabilitative efforts could include treatment of stormwater from older
industry and large parking lots.
BOW 02/98
This “Stream” site is located south of the Goodyear Dam in a well-established
industrial/residential corridor riparian area. The reach at this point has been subject to riprap
and large rock erosion control efforts, and most of the streambanks are highly erosive. The
main land use influence would be the Goodyear Dam and effluent from cooling practices within
the plant. The WQI value of 12.64 indicates unimpairment. A very high midge count may be
indicative of organic contamination, but not to the degree of impairment. Further, the most
abundant midge, Crictopus trifacia is not usually associated with agricultural practices (organic
enrichment), and is found in areas of abundant algal growth, which in turn is indicates warm
water. The Mayfly Tventenia spp. was found, perhaps indicating some groundwater upwelling.
Although this area is treed, the areas immediately adjacent to the creek are heavily used and
anglers and hikers often trample vegetation. Rehabilitative measures may include further
effluent treatment (qualitative and quantitative) and limited access to the creek to promote revegetation.
BOW 01/98
This “Stream” site is located directly south of Baseline Road in an area of reclaimed farmland.
The main land use influences for this site are industrial (Goodyear) and residential in nature.
Most of the watercourse is located in a deep valley with well-established riparian vegetation.
Some smaller tributaries that feed this reach have been channelized, piped or eliminated over
the years. The WQI value of 12.21 denotes unimpairment. A high percentage of midges may
be indicative of slightly elevated organic contamination however, two species, Diamesa and
Eukiefferiella were present and are indicative of groundwater upwellings. The worm,
Lumbriculus variegatus was found in great numbers, and is common in shallow waters among
sticks and rooted plants. Rehabilitative measures could include riparian planting and retrofitting
of modern stormsewer management to further reduce contaminant levels.
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Soper Creek
SOP 07/98
This “Creek” site is located in an area dominated by extensive wildlands north of Concession 6,
east of Acres Road. This site would be considered unimpaired due to a WQI value of 36.27.
The main species captured was the mayfly Baetis tricaudatus, a free ranging species of rapid
waters found clinging to stone substrates in areas of groundwater upwelling. A lack of
shredder feeders may indicate very high water velocities within the sample area that limit
woody debris and leaf litter and aquatic plants. Large, continuous wildlands areas should be
maintained and enhanced.
SOP 06/98
This “Creek” site is located north of Concession 6, west of Bethesda Road and is mainly
influenced by wildlands. The site was located in a deep valley dominated by Eastern White
Cedar. The WQI value of 33.11 would indicate an unimpaired site. The mayfly Dolophilodes
found at the site is restricted to steep sloped, cool streams with fast flowing waters. Some
groundwater upwelling indicator species (Baetis and Ephemerella spp. of Mayflies) were
present. A high number of filter feeders suggests that a point source of pollution (farming or
ponds) may be located within the wildland area, and should be investigated. Large, continuous
wildlands areas should be maintained and enhanced.
SOP 05/97
This “Stream” site is located west of Bethesda Road north of Taunton Road. The major
influential land use is intensive agriculture with well-established riparian vegetation. A golf
course is also located directly upstream. The site is located in a valleyland dominated by
Eastern White Cedar. The WQI value of 26.63 indicates an unimpaired site. The mayfly
Paraleptophlebia, found in great numbers is indicative of rapid, cold waters with stone
substrates. Insect larvae that feed via shredding were found in great abundance, indicating
significant amounts of instream woody debris and leaf litter (a characteristic common to cedar
forests). The maintenance of the riparian areas of the creek and best management practices for
golf courses should be encouraged.
SOP 04/98
This “Stream” site was located in the south end of Stephen’s Gulch Conservation Area and land
use influences are wildlands. The WQI value of 25.47 indicates unimpaired conditions. By far,
the most abundant species found was the caddisfly Hydropsyche sparna that requires
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high levels of dissolved oxygen and are indicative of rocky riffles in cold turbulent first order
streams and waterfall basins.. The Mayfly Baetis tricaudatus, indicates groundwater upwelling
and was also present in large numbers. Large, continuous wildland areas should be maintained
and enhanced.
SOP 03/98
This “Creek” site is located north of Highway 2 on the east branch in an area of intensive
agriculture. At the site there was trash within the channel, and the streambanks were vegetated
with mainly scrub and grass species. The WQI value of 10.22 would indicate impairment,
representing the only impaired site found during this study. Impairment of this reach could
possibly have resulted from direct cattle access to the creek, lack of significant riparian
vegetation, pesticide applications or intensive farm practices (row crops and orchards). The
headwaters of this branch are located within a local recharge (Iroquois Beach) area, all other
sites can be sourced to a Regional (Oak Ridges Moraine) recharge area (Gartner Lee Associates
1978). Local recharge areas contribute less ground water per annum than a Regional source
(Singer 1981). This fact may have an impact on benthic macroinvertebrate communities, and
requires further study. Large numbers of Diamesa Midges were discovered, which are usually
associated with groundwater upwellings. The beetle, Stenelmis crenta was found in great
numbers and is usually associated with rocky riffles and runs, and wood debris in large order
streams lacking shade. This site would be classed as both degraded and enriched according to
BioMAP. A high percentage of filter feeders may suggest effluent from sewage treatment or
discharge from a reservoir. Riparian plantings and encouragement of best farm management
practices would likely contribute to rehabilitation of this section of the watercourse. Further,
chemical water quality analyses are recommended for this branch.
SOP 02/98
This “Stream” site is located north of Highway 2 on the west branch and is mainly influenced
by intensive agriculture. The site was located directly south of the Bowmanville Zoo. The site
was located within a sparsely vegetated corridor. The WQI value of 15.61 indicates an
unimpaired site. The worm, Lumbriculus variegatus, was found in great numbers, and is
common in shallow waters among sticks and rooted plants. The mayfly Baetis flavisitriga was
also found in great numbers and is indicative of rocky substrates, but is usually found in
watercourses larger than Soper Creek. The cranefly, Antocha, was found which is indicative
of areas of well-established riparian vegetation. A high percentage of Annelids or leeches as
found at the site suggesting slow moving, warm waters. Some groundwater input may be
indicated by the presence of such Midges as Diamesa and Eukiefferiella. Explorations of the
effects of a zoological park on a watercourse would be of value. Streamside plantings could
help to regulate thermal impacts.
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SOP 01/98
This “Stream” site is located north of Baseline Road, and is influenced by industrial and
residential practices. The site itself is located in a deep, erosive, vegetated valleyland. The
WQI value was 15.93 denoting unimpairment. The worm, Lumbriculus variegatus, was found
in great numbers, and is common in shallow waters among sticks and rooted plants. The
mayfly, Baetis flavisitriga was also found in great numbers and is indicative of rocky substrates,
usually in watercourses larger than Soper Creek. A high percentage of Annelids or leeches are
common in slow moving, warmer watercourses. The cranefly, Antocha, was also found which
indicates well-established riparian vegetation. Bioengineering and streamside plantings could
help to relieve erosion and thermal problems at this site.
3.3.5

General Discussion

There are many different factors that a particular land use category can exhibit that influence
biological water quality. For example, wildlands can influence water quality by total area, the
proximity to headwaters and vegetation types (deciduous vs. coniferous forest).
Industrial/Residential areas can influence water quality with total area, use of septic vs. sewer
systems, or through chemical or thermal inputs to the watercourse. For these reasons, it is
difficult to quantitatively and directly compares one site to another in the same land use
category. Qualitative comparisons however can be derived providing the particular land use
area is fully described. It is imperative that these comparisons be made among land uses to
assess cause and effect to water quality. Each WQI value for each land use has been illustrated in
Figures 3o, 3p and 3q. These figures include a line, which denotes the “upper threshold of impairment”,
which is the level at which all experts agree that water quality is unimpaired.
Only SOP03/98 exhibited impaired conditions. The land use category influencing this site was
Intensive Agriculture. Other sites within this category include BOW 04/98, BOW 05/98,
BOW 08/98, SOP 05/98 and SOP 05/98 which were all classed as unimpaired (Figure 3o).
These sites had well established and relatively wide riparian or buffer vegetation within
relatively deep valleys. SOP 03/98 lacked these buffer zone characteristics, which results in
warmer water temperatures, direct overland flow to the creek, and a lack of instream woody
debris and leaf litter. The headwaters for this site also originate from a Local as opposed to a
Regional recharge area (Gartner Lee Associates 1978), which has lower baseflows (Singer
1981). In general, higher WQI values were noted at sites that were relatively close to
headwater and wildland areas, or had significant riparian zones. For example, site BOW 08/98
had a lack of woody vegetation, and cattle access to the creek, but still displayed a high WQI
value of 36.1. This represents the highest WQI value of any Intensive Agricultural site
investigated during this study. A well-established and maintained buffer zone was noted on
other farms upstream from the site, and a wildland land use is also found upstream. This
riparian zone contributes to cooler water temperatures, filtration of contaminants from
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overland flow and food for macroinvertebrates in the form of leaf litter and woody debris and
leaf litter. BOW 10/98 was further denoted as industrial due to the Tyrone Mill (est. 1846)
directly above the site. Mill and pond operations lead to frequent and varied changes in water
levels and velocity, as well as sediment and temperature fluctuations. The high WQI value of
20.46, coupled with the existing benthic macroinvertebrate community would conclude that
species present are tolerant of such conditions.
Only BOW 07/98 is influenced mainly by Passive Agriculture land uses (Figure 3o). The
WQI value of 15.71 is quite low when compared to most Intensive Agriculture sites. The low
value may be explained by large areas of the creek upstream of the site with little or no
vegetative buffer. Further, the lack of a deep valley corridor has led to agricultural (plowing)
and grass cutting practices close to or at the creek, which increases the probability of surficial
water runoff and associated contaminants making their way directly to the watercourse.
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Industrial/Residential land use sites include, BOW 01/98, BOW 02/98, BOW 03/98 and SOP
01/98 (see Figure 3p). All are located within the lower portions of the watercourse south of
Highway 2 with the exception of BOW 03/98. This land use category is much more
predominant in Bowmanville than Soper Creek. The industrial areas on the Soper Creek are
confined to the east of the creek in the area of Baseline Road between Simpson Avenue and
Mearns Avenue or Lots 7 -10, BFC and Concession 1, Clarington (Figure 3n). No direct
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discharge from this industrial area was noted during the field study. Major residential areas are
confined to the west of the creek, and include stormwater quality facilities. Conversely,
Bowmanville Creek includes may subdivisions along its length on both sides of the watercourse,
many of which do not include stormwater quality facilities. One major industry located within
the riparian area takes water from an impounded area for cooling purposes and treated effluent
is then discharged to the creek. These factors would account for lower WQI values in
Bowmanville Creek at BOW 01/98 and BOW 02/98, 12.21 and 12.64 respectively, than in
Soper Creek at SOP 01/98 (15.93). BOW 03/98, with a WQI value of 18.92 is located in a
very wide and well-vegetated corridor within a deep valley. The site was influenced by
stormwater outfall located approximately 50 metres upstream of the site. This stormwater
outfall originates approximately one (1) kilometre upstream to quality/quantity ponds at Jackman
Road, and the outfall has been routed along an existing tributary of the Bowmanville. These
factors distinguish this site from other Industrial /Residential sites as it is well “buffered” against
the common influences of this land use type.
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The last land use category within the system is Wildlands, which includes Extensive Wildlands.
Wildland sites are; BOW 06/98, BOW 09/98, BOW 11/98, SOP 04/98, SOP 06/98, SOP
07/98, BOW 06/98 and SOP 07/98. The last two sites being further categorized as Extensive
(Figure 3q). The lowest WQI value for a wildlands site was 21.62 at BOW11/98. This area is
typified by eastern white cedar forests and swamps, and is influenced by two on-line ponds
upstream. The highest WQI value was 39.39 at BOW 09/98. This site represents the only first
order stream to be sampled during this study. The spring source of this branch is located 1.5
kilometres upstream. Cold water, coupled with a dense Eastern White Cedar bush appears to
have offset any detrimental effects of several on and off line
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ponds upstream. The two sites representing Extensive Wildlands were BOW 06/98 and SOP
07/98, with WQI values of 29.8 and 36.27, respectively. The lower value on the Bowmanville
Creek site has a greater area, which may explain the lower WQI value. Although it is an
unimpaired Wildland area, the cumulative effects of roads, limited agricultural activities, and
isolated dwellings can lead to lower WQI values. The extreme northern reaches of this area are
well vegetated, but are subject to agriculture. Conversely, SOP 07/98 is much smaller in area,
closer to the headwaters, and is not subject to agriculture, leading to the higher WQI value.
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Hydropsyche spp. (Caddisfly) Abundance
Figures 3r and 3s illustrate the relative abundance of Hydropsyche spp. (caddisflies) within
Bowmanville and Soper Creeks respectively. Hydropsyche spp. caddisflies are filter feeders
and are usually associated with impoundments such as dams and weirs or sewage treatment
plants. The ponds created by such structures tend to hold sediments and other fines that are
released at a regulated rate for most of the year. Hydropsychids will feed on particulate
organic matter and associated microfauna, usually in the form of zooplanktors, phytoplaktors
and fungus. For these reasons, Hydropsyche spp. caddisflies are excellent indicators of organic
enrichment. The relative abundance of Hydropsychids at a site or area can indicate areas of
impoundment or some other source of sediment or organic matter.
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Bowmanville Creek certainly displays this characteristic (Figure 3r) with numerical peaks at
sites close to residential areas (BOW 04/98 is located downstream of Hampton) and dams
(BOW 10/98 is located downstream of Tyrone). BOW 04/98 displays the highest abundance of
Hydropsychids as it is located downstream of the community of Hampton that utilizes mainly
old septic systems. To compound these conditions, Hampton was once the site of a large
millpond, and the watercourse currently cuts through the pond bed and releases trapped
sediment. The second peak is located at BOW 10/98 directly below the Tyrone Mill Pond and
the community of Tyrone. The mill is still in operation, and impacts to the watercourse would
be similar to that of Hampton. Site BOW 11/98, located in a well treed wetland area is also
subject to the effects of two ponds upstream. However, the existing land use buffers against
sediment contamination. Sites BOW 09/98 and BOW 08/98 have no Hydropsychids indicating
that both sites are not subject to sediment contamination. From Sites BOW 07/98 to BOW
01/98 (excluding the effects of BOW 04/98), a gradual rise in the numbers of Hydropsychids is
evident, as the watercourse runs through the Town of Bowmanville. This gradual rise in
abundance is due to the cumulative effects of enrichment on the system as it runs through other
ponds and residential areas.
Figure 3r: Hydropsychid Caddisfly Abundance within Bowmanville Creek
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Soper Creek (Figure 3s) displays only one peak at SOP 04/98 (located within the south end of
Stephen’s Gulch Conservation Area). Erosion was evident both upstream and downstream of
this site mainly at road crossings and pipeline cuts. Stephen’s Gulch was also the former site of
a millpond, two other on-line recreational ponds, and two existing off-line ponds, all located in
the vicinity of Taunton Road. The residual effects of these ponds may still influence sediment
transport in this area. Although this site is unimpaired and classed as wildlands, the effects of
surrounding intensive agriculture or residences with septic systems may also be affecting the
watercourse. Also of note is a small peak in the vicinity of the Bowmanville Zoo. This may be
a result of organics from animal waste or the cumulative effects from Soper Creek East Branch,
which is impaired. The remainder of Soper Creek exhibits a gradual increase in the number of
Hydropsycids as the watercourse moves downstream through to the Town of Bowmanville.
This gradual rise in abundance is due to the cumulative effects of enrichment within the system
as it runs through other ponds and residential areas.
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The residual effects from old pond sites and the effect of septic systems on the sediment
transport/nutrient enrichment of the Bowmanville and Soper Creeks system requires further
study.
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3.3.6

Conclusions

• The majority of the Bowmanville/Soper Creek is unimpaired.
• The Soper Creek East Branch is impaired by a lack of riparian vegetation and proximity to
intensive agriculture.
• Within each land use type, those areas that contain well vegetated riparian zones consistently
displayed higher WQI values than those without.
• Within each land use category, the closer the site was located to the headwaters of the creek,
the higher the WQI value.
• Sites within areas of predominant Eastern White Cedar forests displayed a higher percentage
of shredder feeders, indicating greater inputs of leaf litter and woody debris and leaf litter.
This input is extremely important to macroinvertebrate production, which in turn provide a
greater and higher quality food source and cover for fish.
• Although unimpaired, the main branch of Bowmanville Creek that runs through the Town of
Bowmanville which contains older developments without benefit of stormwater treatment,
displayed lower WQI values than other areas.
• Although unimpaired, the Main West Branch of the Bowmanville Creek that runs through
the Hamlet of Hampton is organically enriched.
• Although unimpaired, the Main East Branch of the Bowmanville Creek that runs through the
Hamlet of Tyrone is organically enriched.
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4.0 A N A L Y S I S
To meet the Goals and Objectives for the ARMP as outlined in Section 1.0, analysis of the
watershed both on a broad scale (watershed wide) and specific scale (Branch) is required. The
analysis was generally conducted following the order outlined in the Table of Contents, and
discussed from the source of the Branch to the downstream extent.

4.1

WATERSHED WIDE ANALYSIS

There are three areas of great importance for groundwater recharge/discharge in the
Bowmanville/Soper Creek Watershed. They are, in order of input, the Oak Ridges Moraine,
the Outwash Plain located at the southern end of the Till Plain and the Iroquois Beach (Section
2.1). These areas provide baseflow to the creek that serves to cool water temperatures. This is
especially important in the mid-watershed areas. The waters originate from the cold
groundwater sources within the Oak Ridges Moraine, flow through the open agricultural areas
of the Till Plain (which tends to warm water temperatures) and again receive a coldwater input
in the Outwash Plain and Iroquois Beach. This trend is illustrated in Section 2.5.3.
Historic trends pertaining to thermal classifications are difficult to assess due to the differing
protocols and classifications that have been followed in the studies undertaken. However the
data suggest that temperatures rise in areas of development (Towns and Hamlets), areas
downstream of major impoundments, and areas of continuous exposure to agricultural practices.
Further, temperatures will vary in relation to the amount of terrestrial vegetation available in the
riparian areas of the creek as the land has been cleared, to varying degrees in these same areas
(Section 2.7). Historical data also suggest that groundwater patterns have remained constant
since the first major study in 1959.
Historical and recent data suggest that overall the Bowmanville/Soper Creek is an excellent
“trout stream”. These trout are mainly coldwater but have changed from an indigenous
(Atlantic salmon and brook trout) fishery to a non-native (rainbow trout, brown trout and
Chinook salmon) or stocked fishery. Large impoundments (dams) within the watershed serve to
isolate populations of fish, in this case predominantly brook trout. The waters of the creek are
of a quality to support the natural reproduction of coho and Chinook salmon.
Stocking efforts within the creek will continue to be non-native, economically viable species to
meet the requirements and commitments of Provincial, Federal and International agreements
(Great Lakes Fishery Commission, 1999). The only species that will be stocked in the system
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in the foreseeable future will be the Chinook salmon (OMNR, 2000), which is anticipated to
provide the top predator status of the offshore pelagic fish community of the Lake Ontario
fishery (Great Lakes Fishery Commission, 1999). It is unknown at this time as to the status of
Atlantic salmon stocking within the system as responsible agencies are “investigating the
feasibility of restoring self sustaining populations” (Great Lakes Fishery Commission, 1999).
Other species in the system, with the exception of coho salmon, appear to be self-propagating
native or “naturalized” species which do not require stocking to sustain populations.
Some changes to the fishery within the system are evident; the Conservation Report (Ontario
Department of Energy and Resources Management, 1964) noted “brook trout were extremely
common in most of the upper branches of the streams in the northern parts of the watershed”.
It is difficult to quantify this statement due to the differing methodologies used for each study,
however, within the “upper reaches” of the Bowmanville/Soper Creek (Oak Ridges Moraine
and upper Till Plain) brook trout account for 20.51% of the total salmonid catch (Appendices 8
and 9). The 1984 CLOCA Inventory and Assessment by Tumey (1984) makes two general
statements that may be compared to more recent data. The first was that “brook trout were
found in all (main branch) tributaries (with one exception) however, they were recovered in
low numbers”. The second that “Brown trout were the most common recovered salmonid
species, and rainbow trout recoveries were also fairly common (pertaining to Soper Creek
only)”. Recent data is contrary to these findings; brook trout were found within all of the
tributaries studied by Tumey in 1983 (with the exception of the Soper “A” Branch) but, in high
numbers only where there was no competition from other salmonids (Section 3.2). Recent
data also illustrates that within Soper Creek rainbow trout vastly outnumbered brown trout 8:1.
This study, with the exception of unpublished work by Bowlby, (2000) is the first to report the
occurrence of juvenile Chinook and coho salmon. General salmonid population trends appear to
be as follows;
• Indigenous brook trout populations that are finding refuge from competition in the first and
second order northern reaches are thriving, possibly to the point of overpopulation, and are
mainly confined to forested areas of the Till Plain and Oak Ridges Moraine. Other
downstream areas of the creek are suitable for brook trout save competition from other
salmonids (Section 3.2);
• Juvenile rainbow trout dominate the system as a whole, possibly to the point of becoming an
important forage fish for other salmonids, and are mainly confined to the “mid-reaches”
(third and fourth order sections) of both creeks;
• Brown trout numbers appear to be declining, according to historical data, possibly due to
competition with Chinook and coho salmon and rainbow trout, which are still being actively
stocked. Other non-native salmonids utilize the creek in their juvenile stages of life such that
it is more likely that brown trout populations are “stabilizing” after stocking had ceased in
the 1950’s (Section 3.1). Brown trout represent the highest biomass of the salmonid
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capture (Table 3I) which would indicate larger “catchable” fish. Brown trout would be the
largest and most frequently captured resident fish within the system
• Chinook and coho populations are spawning successfully within the “mid reaches” of the
system and are being closely and actively monitored by the OMNR (Bowlby, 2000).
Biological water quality studies prove that the majority of the Bowmanville/Soper is
“Unimpaired” according to the Ministry of the Environment Guidelines. The Soper “A” (East)
Branch is the only impaired branch, and those areas which flow through the Town of
Bowmanville downstream of Highway #2 are close to the impairment threshold (Section 3.3).
Both Bowmanville and Soper Creeks have the potential to be at least coolwater throughout due
to the presence of cold and coolwater species. Salmonid capture within each Branch with
respect to barriers is reported specifically within each Branch analysis below and is illustrated in
Figure 4a. Figure 4b illustrates indicator species in relation to the same criteria.
Areas of fishing pressure on the system usually coincide with Lake Ontario and those lands that
are publicly owned. The greatest number of anglers during the trout season can be observed
directly above and below the Goodyear Dam in Bowmanville and Authority and privately
owned properties including Conservation Areas at Bowmanville Valley North and South,
Enniskillen and Stephen’s Gulch. Some privately owned properties are also frequently fished,
sometimes without landowner permission, mainly in the Town of Bowmanville.
Monitoring of fish populations and habitat, especially in those areas where urban development is
proposed, is critical to detect changes to habitat. Information from public and private survey
stations will continue to be gathered by the Authority and added to the CLOCA Natural
Heritage Fisheries database. It would be of value to conduct aquatic assessments in those areas
to be developed annually or bi-annually, and the entire system should again be fully analyzed
within 10 years as an update to this document.

4.2

BRANCH (TRIBUTARY) ANALYSIS

4.2.1 Bowmanville “A” (Main) Branch
The Bowmanville “A” Branch receives water from the Bowmanville “B”, “C” and “D”
Branches that originate from the Oak Ridges Moraine. Other sources include smaller tributaries
within the “A” Branch as agricultural and residential/industrial runoff, and a tributary
originating in the Iroquois Beach. Groundwater recharge from the Outwash Plain and Iroquois
Beach is important within this branch as open agricultural and residential (Hampton) areas of
the Till Plain affect the main feeder branches.
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Figure 4b: Indicator Species in Relation to Branches and Barriers
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The waters enter the “A” Branch as coolwater habitat throughout the most upstream reaches
and become warmwater habitat in open residential areas. The creek continues through a wellvegetated and deep valley system and remains coolwater habitat until it reaches the area
immediately upstream of Highway #57, where coldwater habitat is observed at the southernmost
reaches of the Iroquois Beach. Downstream from Highway #57 warmwater habitat is observed
through the Town of Bowmanville and onwards to the mouth of Lake Ontario (Figure 2p).
Juvenile rainbow trout are the predominant fish found throughout the “A” Branch indicating
excellent spawning and rearing habitat for that species. The Goodyear Dam is the only
significant barrier to fishes within the “A” Branch and includes a fishway to allow passage of
anadromous fishes. Due to the random sampling method, there is insufficient data to determine
if there is a significant difference between the fish community above and below the dam.
Warmwater areas of the branch display more species diversity, and include some species
tolerant of warmwater temperatures and turbidity (pumpkinseed, blacknose dace and creek
chub), however the majority of fishes within this habitat are more commonly associated with
cool and coldwater habitat (rainbow trout, brown trout and mottled sculpin). Through
examination of OHSI figures (Appendix 9), it is noted that although temperatures may not be
ideal for these species other habitat characteristics such as habitat stability (a measurement of
how quickly habitat may change at a site) and homogeny (a measure of similar habitat within a
site) are suitable for the life processes of these cool and coldwater species. Generally, there is
habitat suitable for coldwater species within areas of the “A” Branch upstream of the Town of
Bowmanville in the absence of cool and coldwater temperatures.
Biological water quality is unimpaired throughout the “A” Branch, but some figures are close to
the impairment threshold, enough to warrant monitoring within the Town of Bowmanville. The
older subdivisions within the Town of Bowmanville do not have the benefit of stormwater
management. Stormwater, especially during the initial flush, contains many contaminants and
usually serves to warm the waters of the creek.
The “A” Branch is mainly a fifth order stream, and is relatively wide and deep. Large
meander sections throughout the Branch have created massive erosion scars, especially through
the Iroquois Beach associated with areas where the top of bank has been cleared of vegetation
to accommodate development and agriculture. The valley system within the “A’ Branch
displays many land uses, mainly passive agriculture, industrial and recreational. The valley
system includes extensive unmarked and unmaintained trail systems.
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These trails in some cases, serve to accelerate streambank erosion by being located close to the
creek and accommodating the removal of vegetative growth. These trails have also exposed
some sensitive areas to increased human traffic, which may disrupt and disturb fish migrations
and spawning.
Excessive siltation has been observed within the “A” Branch that tends to collect within the
Goodyear pond and requires frequent removal to ensure a water supply to Goodyear Canada.
The source of this siltation would appear to be from the area of the old Vanstone pond.
Flooding in 1986 destroyed the Vanstone Dam. Since that time, the creek has formed or cut a
channel within the sediment of the old pond bed moving silt, sand and fines, that had
accumulated for decades, downstream. The new channel has never been stabilized nor
engineered to promote “natural” sediment transport and function. The majority of this sediment
would appear to become entrapped within the Goodyear pond, which may prevent increased
siltation of fish habitat downstream. If regular pond maintenance were to cease, this sediment
would be released into the lower sections of the “A” Branch that includes Bowmanville Marsh and
Lake Ontario.
4.2.2 Bowmanville “B” (Hampton) Branch
The Bowmanville “B” Branch receives waters mainly from the Oak Ridges Moraine with some
input noted from the upper Till Plain area. These Till Plain tributaries are usually in the form of
agricultural drainage. There is opportunity for groundwater recharge at the downstream end of
the branch close to the Hamlet of Hampton where the Outwash Plain is observed (Section 2.4).
Small coldwater “springs” can be observed within the Hamlet of Hampton.
Coolwater temperatures were noted within the main “B” Branch through the Town of
Hampton. The tributary which runs north east from Hampton and then follows Highway #57
(Figure 2p) northward was found to be warmwater throughout, but did support small numbers
of juvenile rainbow trout. This tributary runs through large intensive agricultural areas (horses
and cattle) where livestock are permitted free access to the creek. It is effected by several small
off-line ponds, “hard armouring” erosion control projects and numerous residential creek
crossings. These practices have led to increased siltation, little riparian and instream cover,
warmwater temperatures, organic enrichment and generally degraded aquatic conditions. The
main “B” Branch through the agricultural areas of the Till Plain north of Hampton to above
Enniskillen Conservation Area generally includes well-established riparian vegetation within
deeper valley systems that provide cover and shade to the creek. The Oak Ridges Moraine
areas of the creek with vegetated riparian areas were coldwater habitat, whereas those
completely cleared for agricultural purposes were warmwater habitat. One coldwater site was
located immediately downstream of a residential/agricultural pond that included a failed berm.
This failed berm has led to degraded (silted) coldwater habitat; OHSI analysis revealed that this
site was suitable for brook trout with the exception of substrates.
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Due to the random selection study design, areas upstream of the Enfield dam were not sampled.
Historical data indicates that the only salmonid captured here was brook trout. This dam may
be serving to isolate a brook trout population that is free from other salmonid competition.
Other areas of the creek that display impassable dam structures (see Bowmanville “D” (Tyrone)
Branch) have included such brook trout populations.
The “B” Branch is unimpaired according to biological water quality studies. WQI values were
highest in forested areas (within Enniskillen C. A.) and lowest in agricultural areas. One
agricultural site was located downstream of an old creek crossing (bridge) and as a result, may
well have been affected by impaired sediment transport, leading to lower WQI values.
Hydroshychid caddisflies, an indicator of organic enrichment were found in the greatest
abundance immediately downstream of the Hamlet of Hampton during BioMAP surveys.
Hampton is an older community and most residences utilize septic systems, which may also be
very old.
4.2.3 Bowmanville “C” (Haydon) Branch
The Bowmanville “C” Branch receives water from the Oak Ridges Moraine and runs through a
recharge/discharge area at the downstream end (Outwash Plain) before entering the “A”
Branch. Several small tributaries offer input within the Till Plain mainly in the form of
agricultural drainage. The entire riparian area throughout the main “C” branch is wellestablished and relatively wide with small pockets of cleared agriculture and residential land.
One large tributary that arises in the Oak Ridges Moraine has been cleared of most vegetation
to accommodate aggregate extraction and agriculture, however this branch is ephemeral and the
volume of contribution to the main “C” branch is unknown.
Thermal studies indicate coolwater habitat in the area of Cedar Park Road downstream to the
“A” Branch with coldwater habitat predominant in all areas upstream of Concession Road #7.
There are no barriers to fish migration within the “C” Branch which is illustrated by the
presence of rainbow trout (at BB06) in areas above Concession Road #9 within the Oak Ridges
Moraine. Rainbow trout in other branches were not captured beyond the Till Plain.
Grasshopper Park Road has several recreational on and off-line ponds and the source of the
creek arises within or very close to one such pond. A unique habitat is found within a Hydro
cut in the northern reaches of the creek, wherein trees from the cut were felled over the creek
and left. This has provided an aquatic environment unlike any other found in the Bowmanville
Creek Watershed. It is also noted that this area may include the tiger trout, a natural (although
sterile) cross between a brook and a brown trout.
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The “C” Branch is unimpaired according to biological water quality studies and the highest
WQI value was found in the forested areas of this system (Section 3.3). WQI values are lower
when the creek is affected by agricultural and residential practices.
4.2.4 Bowmanville “D” (Tyrone) Branch
The Bowmanville “D” Branch receives water from the Oak Ridges Moraine and runs through a
recharge/discharge area at the downstream end (Outwash Plain) before entering the “A”
Branch. Several small tributaries offer input within the Till Plain mainly in the form of
agricultural drainage. The “D” Branch displays a wide vegetated riparian area even without
benefit of deep valley systems (tableland).
The branch is affected by three significant ponds and associated barriers. Temperatures tend to
be cold throughout the branch upstream of the Woodley Pond (Section 2.5.4) which features a
top draw standpipe which may result in warmer water downstream. A second pond is found
directly south of Concession Road #8, and was originally built as a “trout pond”. It is not
known if this pond was stocked at some point but it is known that it is not currently stocked and
now serves recreational and aesthetic purposes. Although no temperatures were taken at this
site during this study, due to the size, depth and standpipe outflow structure (topdraw) displayed
by the pond, it is assumed that warmwater would discharge downstream. Below this pond, the
creek runs through an area that includes a more pronounced valley and displays a cedar
swamp. Directly above the Tyrone Mill, coolwater is noted which becomes warmwater upon
discharging from the pond. The creek then runs through a well-vegetated riparian area, and
becomes coolwater before merging with the “C” Branch at the downstream end. The Tyrone
Dam is an impassable structure and no anadromous salmonids were found upstream of Tyrone.
There has never been any record of stocking above Tyrone Dam and the salmonid population is
exclusively the indigenous brook trout.
4.2.5 Soper “A” (East) Branch
The Soper “A” Branch represents the smallest tributary in both drainage area and creek length.
It is the only main branch within the watershed for which the source waters originate in the
Iroquois Beach. Some smaller tributaries are found in the Lacustrine Plain and are in the form
of residential, industrial and agricultural drainage. The Iroquois Beach offers groundwater
from a local recharge area, which contributes less groundwater than a regional (Oak Ridges
Moraine) source (Singer, 1981). The “A” Branch displays a lack of riparian cover and the
main land use is intensive (orchards and row crops) agriculture. All of these factors have led to
a degraded aquatic system. However, the entire branch was found to be coolwater habitat,
although some of the upstream tributaries may be coldwater habitat.
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BioMAP studies yielded large numbers of Diamesa midges which are usually associated with
groundwater upwellings (Section 3.3).
Fish species captured throughout the branch were warmwater species tolerant of siltation and
elevated levels of pollutants. No salmonids were captured within the “A” Branch, however
rainbow trout carcasses were observed within the branch in the spring of both 1998 and 1999
and white sucker was also found as far upstream as Concession Road #2 (Section 3.2). The
presence of both species indicates an anadromous fishery, but little or no recruitment by
rainbow trout. Further studies are required to determine the causes of “A” Branch impairment,
which is either degraded (habitat manipulation by humans) or toxic (pollutants) or both. In
either case, the planting of extensive buffers to the creek would help alleviate the effects of
both. The coolwater temperatures throughout the “A” Branch in the absence of streamside
vegetation may indicate groundwater upwellings (Section 2.4) which if habitat is properly
managed, may in time support cool and coldwater species (rainbow trout).
4.2.6 Soper “B” (Main) Branch
The “B” or Main Branch of Soper Creek is the largest tributary within the system in both
drainage area and creek length. The “B” Branch receives water from both the “C” and “D”
Branches, but also receives recharge waters from the abundant tributaries of the Iroquois Beach
within the “B” Branch itself (Figure 2b). Several tributaries in the lower end of the Branch
have been channelized or eliminated to accommodate development, and the extreme
downstream reaches within the Town of Bowmanville receive some untreated stormwater from
early developments.
The entire branch and its tributaries were found to be coolwater habitat with three exceptions.
The first exception is located above St. Stephen’s School within a large reclaimed pasture with
little tree cover (SB03). This site is also affected by a stormwater outfall upstream of the site
which represents the only warmwater habitat within the “B” Branch. Two other exceptions are
found in the area of Stephen’s Gulch Conservation Area and are coldwater habitat, one
influenced by groundwater upwellings in well-vegetated areas (SB13), and another due to the
close proximity to a “spring” source (SB15).
One migration barrier is located within the “B” Branch; a perched culvert is located off the
main branch on the tributary that runs west along Concession Road #3, to Liberty Street, then
north along Liberty. This tributary is influenced by numerous on and off-line ponds, urban
development and suffers from low summer flows. Sites located on this tributary (SB07 and
SB08) displayed isolated pool habitat, low flow and perhaps some groundwater input (Section
2.4) . Species captured within this tributary were indicative of a warmwater pool habitat with
clear water (brook stickleback).

133

Bowmanville Creek Watershed Aquatic Resource Management Plan
Although no salmonids were captured within this tributary during this study, historical reports
have noted the presence of rainbow trout upstream of Mearns Avenue (Section 3.1). The main
“B” Branch is of a fourth order and displays slightly less species diversity than the fifth order
“A” Branch of the Bowmanville (17 and 14 species respectively). Chinook and coho salmon
occur in the greatest numbers and biomass within the “B” branch than on any other branches.
This branch has the second highest occurrence of juvenile rainbow trout (Figure 3h). Brook
trout were not captured within this branch during our study, however historical reports (Section
3.1) and observations by both CLOCA Staff and anglers have noted the presence of brook trout
throughout the stream within Stephen’s Gulch Conservation Area.
Biological water quality studies rated the entire branch as unimpaired. BioMAP WQI values
within the Town of Bowmanville were slightly higher in the Soper “B” Branch than the
Bowmanville “A”, most probably due to a lack of untreated stormsewer outfalls, impoundments
within the creek, industrial inputs and populated or developed areas. BioMAP figures were
higher in areas of tree cover (Stephen’s Gulch C.A.) and the creek generally displayed high
WQI values at the source which became lower at the downstream end.
4.2.7 Soper “C” (Mackie Creek) Branch
The Soper Creek “C” Branch, also known locally as Mackie Creek, receives source waters
from the Oak Ridges Moraine. Some input is noted in the Till Plain that is mainly in the form
of ephemeral agricultural drainage. Two main sources of the “C” Branch arise in the Oak
Ridges Moraine. The east branch originates at a spring known as the “Cameron Spring” which
has been tapped and serves as a local source of spring water for home use. The west branch is
denoted as rising at the top of Liberty Street and Concession Road #9, however this area was
ephemeral during the 1998/1999-field study. The main source was discovered within Lots 5
and 6 at Concession 8.
Coldwater habitat prevailed within the Oak Ridges Moraine (SC03 and SC04) which continued
downstream to Concession Road #6 (SC02). Once south of the Moraine, a well-vegetated and
deep valley system is noted along the creek that serves to maintain thermal integrity. Species
within these coldwater areas include brook trout, brown trout, rainbow trout and mottled
sculpin. One site within this coldwater section did yield the warmwater pumpkinseed in
relatively great numbers (Section 3.2). At sites where both brook and brown trout occurred,
brown trout were found in much greater numbers and biomass several large off-line ponds are
present within the system, and these pumpkinseed may well be escapees from such ponds.
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Only one barrier is noted within the “C” Branch, the Durham Weir located west of Bethesda
Road, Lot 7, Concession 5. A site (SC01) located below this structure yielded rainbow trout,
brown trout and mottled sculpin which are all found above the weir, but coho salmon were not
found above the weir. The Durham Weir, therefore, may present a barrier to anadromous fall
run salmonids (Chinook and coho salmon and lake-run brown trout). Below the Durham Weir
downstream to the “B” Branch, coolwater habitat was found which may be due to the creek
meandering through cleared areas (for agriculture and golf courses) below Concession Road
#6. The thermal influence of the Weir pond would not be that significant due to the very small
size and complete canopy cover displayed at the impoundment. Biological water quality studies,
taken immediately downstream of the Weir (Figure 3n) class this section as unimpaired (Table
3S).
4.2.8 Soper “D” (North) Branch
The Soper “D” or North Branch receives source waters from the Oak Ridges Moraine, with
some minor input from Till Plain agricultural drainage. A very significant portion of the Main
“D” Branch was found to be ephemeral (the tributary running east from Townline Road in the
area of Lot 35, Concessions 8 & 9, Clarke Township). All other tributaries could be traced to
a “spring” upwelling source within the Moraine.
Due to the random site selection design and the presence of the large ephemeral tributary, this
branch was “under-sampled”, however land use within this area has changed very little in
recent years (Section 2.7), and a coupling of historical and recent data will provide an adequate
overview of the Branch. Two first order sites, SD03 and SD04 were located on the same
tributary within 62.5 metres of creek length of each other. SD04, the most upstream site, is
located close to the spring upwelling that is the origin of this tributary and displays very cold
water (14.0° C). The site itself lies within an open area of direct cattle access, and cattle
damage to the creek is severe with 100.0 % unstable banks (Table 3I). Subsequently, no fish
were captured. SD03 is located only 62.5 metres downstream and displays the same cattle
access and damage to the creek, however, the creek runs through an eastern white cedar bush
at this point. The site is coolwater, most probably due to the creek warming as it passes
through the open field. The sediment and (organic) water pollution tolerant blacknose dace was
the only species captured.
Another first order site located on a different tributary proved to be coldwater brook trout
habitat, even with extensive beaver activity at that site (SD02). Historical capture within other
first and second order tributaries within the “D” Branch yielded mainly brook trout and mottled
sculpin, a sparse occurrence of brown trout and one occurrence of rainbow trout in 1995.
The occurrence of rainbow trout would be dependent on spring flows, as rainbow trout are
large fish and would require sufficient flows to complete spawning. Very high flows would be
required in these smaller tributaries to accommodate rainbow trout spawning, and
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these flows fluctuate annually. As the creek meanders through the agricultural areas of the Till
Plain, coolwater habitat predominates. These third order sections display such species as
rainbow trout, brown trout, mottled sculpin and American brook lamprey.
Biological water quality within the forested areas of the “D” Branch is unimpaired and most
invertebrate species present were indicative of groundwater upwellings.
4.2.9 Coastal Wetland (Bowmanville Marsh)
The Bowmanville Marsh and creek mouth sampling yielded 19 fish species that were common
to wetland, riverine and lacustrine environments that would indicate that the Marsh is utilized by
fish (Table 3R). Some species that have been historically captured within the marsh were not
present during this sampling effort most probably due to the time of year at which sampling
occurred. Species such as the longnose gar, pike, bowfin, fallfish and rainbow smelt would
most likely use the marsh as spawning habitat during the spring, and our sampling occurred
during the summer and fall.
The Marsh serves as the interface between several different habitat types and is of extreme
importance not only for spawning, but for shelter and a food source. Plant consuming fishes
use the marsh environment for feeding and are in turn fed upon by predaceous fishes. The
fishes of this marsh and creek environment are subject to a variety of direct and indirect
disturbances such as accumulative pollution, siltation and road and boat traffic.
It is important to protect aquatic and emergent plant species from disturbance within the
Bowmanville Marsh as these provide food and shelter not only to fish, but a variety of
invertebrates, birds and mammals. Residential and industrial areas, road and marine
transportation practices surround the Bowmanville Marsh. There is currently an agreement by
Blue Circle Cement to dedicate to CLOCA lands between Westside Marsh and Bowmanville
Marsh such that these two marshes are “linked” by a terrestrial corridor. This proposal would
serve to further protect the Bowmanville Marsh and possibly increase biodiversity within the
Marsh system.
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5.0 CONCLUSIONS AND RECOMMENDATIONS
Through an analysis 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 the Bowmanville/Soper Creek is in excellent health. The water quality is unimpaired,
the temperatures range from coldwater to coolwater throughout much of its length, and healthy,
functioning aquatic communities are present.
The priority for this watershed is therefore the maintenance of this healthy system. This can be
achieved through co-operative approaches of public and private interests directed at the
protection of this system through policy and planning and land acquisition.
Further, there are issues that have been identified that are presently preventing the system from
achieving its optimal potential. This includes impacts from such things as the loss of riparian
cover, alteration to sediment transport, loss of forests and wetlands within the watershed, and
impacts from past development and present 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 policy and planning to protect the
resource and stewardship recommendations relating to enhancement and restoration to improve
the systems’ future health.
The fish communities of the watershed have also been analyzed and conclusions and
recommendations regarding future management such as fish stocking, species reintroduction,
passage and resource use are included. Recommendations for future research and ongoing
monitoring are also provided.
While the results of this study will be of immediate benefit, the recommendations call for action
to be taken over a period of time. In this regard, an Implementation Strategy will be developed.
This strategy will outline a plan for actioning the recommendations of this project including such
things as policies for implementation in the Official Plans of the Region of Durham and the
Municipality of Clarington and CLOCA development review process, research priorities and
opportunities, stewardship opportunties and fisheries management considerations.
A summary of specific recommendations and initial considerations for implementation
approaches is contained in the charts and maps that follow.
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5.1

POLICY AND PLANNING

The Bowmanville/Soper Creek maintains unimpaired water quality and, cool or cold water
temperatures throughout the majority of its length. 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. This study will 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 a potential harmful alteration,
disruption or destruction of fish habitat.
These and other applicable policies have been established at a federal, provincial, and municipal level
in order to protect these resources at varying scales. It is recommended that as these policies are
applied in the Bowmanville/Soper Creek watershed particular attention be focussed on the following:

♦ The application of the habitat classification of “Type 1” (critical habitats), as per the
Natural Heritage Reference Manual for Policy 2.3 of the Provincial Policy Statements for
the entire system. This implies that the highest standards for stormwater management
(MOE’s Best Management Practices) will be applied.
♦ Ensuring that the natural hydrological characteristics and particularly groundwater functions
are maintained to protect baseflow that serves to cool water temperatures (Oak Ridges
Moraine, the Outwash Plain and the Iroquois Beach)
♦ Preserving vegetated riparian corridors to regulate thermal impacts (minimum 30 m width
on both banks)
♦ Preserving and enhancing existing wetlands within the watershed
♦ Minimizing sediment input
♦ Considering predicted stresses on the aquatic system of climate change, specifically to
coldwater inputs and baseflow
Further, it is recommended that in planning for infrastructure and developments which are not
reviewed under the provincial Planning Act, 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 effect the aquatic environment.
It is recommended that the regulation and monitoring of watertakings be undertaken on a
watershed level to ensure that impacts to the system can be minimized.
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Through the Conservation Authority’s Fill Construction and Alteration to Waterways
Regulation, applications for works within or near watercourses and their impacts on the aquatic
environment are reviewed. It is recommended that within this watershed review of these
applications continue to include consideration of the following:
♦ Ensure design of new creek crossings include consideration of sediment transport
♦ The use of bioengineering as an alternative to hard armouring be encouraged for the
purposes of bank stabilization and erosion control
♦ The construction of on-line ponds continue to be discouraged
♦ That bottom draw outlets continue to be encouraged for all ponds
♦ That Off-Line Pond applications continue to be reviewed to address the implications to fish
and fish habitat including groundwater interference and thermal warming
Monitoring of fish populations and habitat, especially in those areas where development is
proposed, is critical to detect changes. Information from public and private sources will
continue to be gathered by the Authority and added to the CLOCA Natural Heritage database.
It is recommended that all proponents be encouraged to use consistent data collection protocols
(BioMAP, Ontario Stream Assessment Protocol) to ensure compatibility of results.

5.2

RESEARCH

The data collection and analysis undertaken for this project has led to the identification of
several research projects that could be undertaken to further the understanding of the aquatic
resource generally or specifically within the Bowmanville/Soper watershed. Specific
recommendations for additional research locations and protocols are provided in Section 5.5. It
is recommended that support, encouragement and direction be afforded to those public and
private parties who wish to perform studies within the watershed.
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 recommended that the use of BioMAP and the Ontario Stream Assessment Protocols be
supported and encouraged for private and public proponents when conducting studies within the
Bowmanville/Soper watershed. These data could then be compared directly to the information
collected during the ARMP field study.
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.
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The following studies are prioritized as to their respective implication to fisheries management:
1.
2.
3.
4.
5.
6.
7.
8.
9.

An inventory and assessment of the fishery above the Enfield Dam should be conducted;
A more detailed inventory and assessment of the fishery within the Soper “D” (North) Branch
should be conducted;
Fish passage through the Goodyear Dam fish ladder should be studied in detail;
An inventory of point and non-point sources of contaminants affecting water quality
should be conducted as an update to the study of 1978;
Genetic typing for brook trout strains above the Tyrone Dam and Woodley Dam be
undertaken;
The impact on the fishery of the possible removal of the Durham Weir be assessed;
Thermal studies as they relate to fish habitat within tributaries not sampled during the
ARMP field study be conducted;
Spring and summer inventories and assessments of the Bowmanville Marsh should be
conducted; and
The impacts of constructed barriers on aquatic habitat within the watershed be assessed;

Further, the following studies would be of scientific interest and could help to manage the
resource:
10.
11.
12.
13.
14.
15.

5.3

A study to determine the presence and spawning success of rainbow trout be conducted
on the Soper “A” (East) Branch.
The theory of juvenile rainbow trout as a forage fish within the watershed be explored;
That the status of the pike, longnose gar, pink salmon and tiger trout within the
watershed be explored;
The correlation of Eastern White Cedar forests to benthic macroinvertebrate
communities and biological water quality be explored.
That potential natural gradient barriers be explored; and
Thermal studies as they relate to recharge/discharge areas be assessed.

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 the
Bowmanville/Soper 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 the Bowmanville/Soper Creek:
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• Fish Stocking - In the foreseeable future, stocking within the watershed will continue to be
non-native species (Chinook salmon), and the numbers stocked will continue to rise to fulfil
Provincial and International (Great Lakes Fishery Commission, 2000) programs and
directives. It should also be noted that Chinook and coho salmon appear to be reproducing
naturally within the watershed and the implications of this reproduction should be explored.
If natural reproduction is occurring, recruitment should be evaluated to ensure Lake Ontario
predator balances are not disrupted. Rainbow trout and brown trout have established selfpropagating “naturalized” populations within the watershed and it does not appear that stocking is
necessary to maintain these populations. Native brook trout populations, especially in those areas
free from competition are thriving, possibly to the point of over population and stocking within these
areas would not be necessary. Opportunities for Atlantic salmon stocking studies within the
watershed are supported in the hopes that this indigenous species will once again be able to selfpropagate and thrive within the watershed. Figure 4a provides capture percentages for juvenile and
adult salmonid species which may help guide future stocking as these areas may prove most suitable
for the target species.

• Atlantic Salmon Reintroduction – OMNR has undertaken research related to the
reintroduction of Atlantic Salmon in Lake Ontario and within the Bowmanville/Soper
watershed. It is recommended that the results of this study be used to assess and document
plans for further reintroduction experimentation.
• Sea Lamprey Barriers - the Bowmanville and Soper Creeks are possible candidate sites for
the installation of sea lamprey barriers in the vicinity of Baseline Road such that applications
of the lampricide TFM may be reduced or curtailed. It is recommended that DFO, Sea
Lamprey Control, be contacted regarding any investigation of the potential for the installation
of such barriers.
• Maintenance of Isolated Brook Trout Populations - Indigenous fish species have been
displaced within the watershed due to competition with non-native species and watershed
development. Some older constructed barriers serve to protect brook trout populations from
competition specifically; the Tyrone Dam, the Woodley Dam and the Enfield Dam. It is
recommended that these structures be maintained and that information be provided to the
public informing them of the importance of not lifting fish over structures. This would be
best accomplished through public education and signage. These permanent signs should be
placed at the Dams of Tyrone and Hampton and at the Durham Weir.
• Current and Proposed Fishing Regulations - Ontario Sportfishing Regulations are based on
the biology of sportfish species and are designed such that species can propagate and thrive
within the watershed/limit opportunities for invasive introduced species. It is recommended
that these regulations continue to be promoted through education and enforcement.
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• The Maintenance of Effective Fishways - The design and maintenance of fishways at dams
and road crossings is an essential management tool for both indigenous and introduced fish
species. Passage of anadromous fishes is imperative as suitable upstream spawning areas are
made accessible by fishways. The Goodyear Dam fishway should be maintained and
monitored. Fish passage records taken during fishway operation should also be maintained
and provided to appropriate agencies. Any relevant data should also be included in the
ARMP database.
• Barrier Removal - There are two barriers to fish migration that would not pose a threat to
upstream fish communities upon removal. The first is the Durham Weir, which does not
appear to have a contemporary function. A study of the value of removing this barrier
should be undertaken. The second is a perched culvert at Mearns Avenue which should be
redesigned to allow fish passage by either raising the grade of the creek or lowering the
grade of the culvert.
• Recognition of Seasonal Sensitivity - The Bowmanville Marsh is used by many fish species
for spawning, nursery and rearing in the spring and fall of the year. It is proposed that
CLOCA, the property owner, limit public access within the marsh during these sensitive
periods.

5.4

STEWARDSHIP

The document Private Land Stewardship Research Report states “Stewardship can be defined as
sustainable management of land and water resources for the mutual benefit of humans and the
environment. The stewardship process itself can be simple or complex, and can involve an
individual or an entire community” (CLOCA, 2000).
This document provides a listing of sixteen key agencies that provide the majority of essential
stewardship programs, services and information to landowners within Durham Region (Table
4A). 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, groups such as Valleys 2000 and the Bowmanville Anglers direct and provide for
stewardship projects within this specific watershed.
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Table 4A Key Stewardship Agencies of 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 Cattleman'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

“Since more than 90% of all land is privately owned, the key to essential resource conservation
is in the hands of the private landowners. Conservation agencies have a duty and responsibility
to make sure that these people have the best information and services available to them”
(CLOCA, 2000).
The following stewardship issues have been identified within the watershed:
• Wetland Areas - The watershed does not meet Environment Canada’s Habitat Guidelines for
wetland habitat. It is not suggested that wetlands be created on coldwater streams, however,
site-specific areas (warmwater habitat) may be suitable for the creation/enhancement of
wetland habitat. Private land stewardship programs and/or public acquisition are the
recommended mechanisms to promote wetland creation where appropriate.
S

Riparian Areas - There are no branches of the watershed that meet Environment Canada’s
Habitat Guidelines for riparian vegetation. The guidelines call for a 30 metre vegetated
riparian area on both banks for the entire length of the creek. It is suggested that, through
watershed stewardship and/or public acquisition this figure may be achieved. Any and all
native streamside planting projects should be encouraged. Streamside as opposed to upland
plantings would most immediately benefit aquatic species.
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• Forested Areas - Environment Canada’s Habitat Guidelines for forest cover is 30% of the
watershed should be naturally forested. The Bowmanville Creek watershed falls just short of
this figure by 1.11%. It is suggested that, through the aforementioned riparian plantings that
the 30% figure could be attained by planting a mere 51.92 Hectares of native forest species.
The conservation and enhancement should be encouraged through public land acquisition
and/or private land stewardship.
• Septic Systems - Proper maintenance of septic systems, tile drains and sewer systems should
be encouraged, especially on older septic systems. This is of particular importance and value
within the Hamlets of Hampton, Haydon and Tyrone.
• Livestock Fencing - Fencing of riparian corridors to limit livestock access should be
encouraged. Techniques to allow limited livestock access are compiled within “A Stream
Rehabilitation Manual for Ontario” available through Ontario Streams.
• Dam Maintenance or Removal - Many existing on-line dams and their associated ponds
within the watershed are in ill repair and require maintenance. Whenever possible, pond
owners should be contacted and encouraged to practice routine pond and dam maintenance
or enter discussions to properly remove the structure. Consideration must be given to
upstream fish populations when dam removal is discussed.
• Installation or Retrofitting of Bottom Draw Outlet Structures for Existing On and Off-Line
Ponds - In the majority of cases, bottom draw outlets tend to provide outflow waters of a
temperature cooler than do top draw or surficial outlets. Cool water discharge could help to
reduce overall stream temperatures, lessen the potential for algae blooms and nutrient
enrichment and lessen the potential for a disruption of coldwater habitat. It is recommended
that pond retrofits be promoted through education and landowner contact programs.
• Retrofitting of Existing Development Areas with Stormwater Treatment - all opportunities to
retrofit stormwater systems within existing development areas 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. These
contaminants have an adverse effect on fish and fish habitat. It is recommended that a review
of the existing stormwater infrastructure, and potential retrofit projects be undertaken.
• In-Stream Fish Habitat Improvements - There are several areas that would benefit from
instream habitat improvement within the watershed. The area immediately above the
Hampton Dam was identified as being in need of improvement. This area lies within the bed
of the old Hampton Pond, includes brown trout and is virtually devoid of instream habitat
structure. Contemporary techniques to improve habitat are compiled within A Stream
Rehabilitation Manual for Ontario available through Ontario Streams.

144

Bowmanville Creek Watershed Aquatic Resource Management Plan
• Reforestation - All opportunities to re-establish native forested riparian corridors and the
establishment and maintenance of vegetated riparian areas should be supported. Priorities for
reforestation are based on the benefit to the most aquatic species (fish and invertebrate)
which usually coincide with sites located within large order streams. As time and funding
permit, some large priority areas which would provide the most benefit as an aquatic and
terrestrial corridor include the following:
♦ Soper “B” (Main Branch) north of the property of St. Stephen’s School to the
established riparian below the CNR Tracks within Lots 7 and 8, Concession 2,
Clarington;
♦ between Baseline Road upstream into the established riparian areas downstream of
Goodyear Canada, and upstream to Highway #2 at Lots 14 and 15 Concession 1,
Clarington;
♦ any and all tributaries of the Soper “A” (East) Branch;
♦ Any and all tributaries of the Bowmanville “B” (Hampton) Branch which runs parallel to
Regional Road #57;
♦ The Bowmanville “A” (Main) Branch which runs parallel to the estate residential area of Old
Scugog Road;
♦ the area of the Bowmanville “B” Branch south of Concession Road 9, which runs within
Lots 24, 25 and 26, Concession 8 and;
♦ two tributaries running west of the main Bowmanville “C” (Haydon) Branch within Lots 15,
16 and 17, Concessions 7 and 8:
♦ Other smaller areas are available throughout the watershed mainly within backyard areas of
rural and urban homes.
• Excessive Erosion - Large erosion scars are evident within developed areas where the top of
bank has been cleared of vegetation. These areas may be contributing to increased siltation
within the watershed. Bioengineering opportunities and the establishment of natural riparian
vegetation should be promoted.
• Bowmanville Marsh – It is recommended that a Conservation Area Management Plan be
conducted for the Marsh. The plan should consider that lands will be dedicated to the
Authority to provide a vegetated upland “link” to Westside Marsh. These links would
increase the biodiversity of the Bowmanville Marsh environment, which would benefit both
terrestrial and aquatic species and habitat. The Management Plan should assess the function
of Bowmanville and Westside Marshes in combination as a contiguous Conservation Area.
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In order to communicate and educate watershed residents regarding these issues information and
education exchange opportunities are recommended. These include:
S

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 Best
Management Practices series distributed by the Ministry of Agriculture, Food and Rural
Affairs
•

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 watershed
groups as outlined in Table 4A and specifically with Valleys 2000 and the Bowmanville
Anglers to share the results of this study.

5.5

BRANCH MANAGEMENT CHARTS

The following figures summarize these conclusions and recommendations.
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CONCLUSIONS AND RECOMMENDATIONS
General
C&R #
1

Section
5.0

2

3.1

3

3.3

4

3.3

5

3.3

6

3.3

7

3.3

8

3.3

9

3.2

Conclusion
The Bowmanville/Soper Creek is in excellent
health with good water quality and coldwater/
coolwater throughout much of its length
On-line ponds disrupt natural processes, cause
excessive stream erosion and may cause
siltation of gravel spawning beds
According to Biological Water Quality Studies,
those areas that contain well vegetated riparian
zones consistently displayed higher WQI
Values within each land use type
According to Biological Water Quality Studies,
sites within areas of predominant Eastern White
Cedar had a higher percentage of shredder
feeders, indicating greater inputs of leaf litter
and woody debris
The BioMAP Protocol by Dr. Ron Griffiths
was utilized to investigate biological water
quality within the system

Recommendation
The priority for this watershed is the
maintenance of this healthy system
That the construction of on-line ponds within
the watershed continue to be discouraged.
That riparian plantings of the largest feasible
width be encouraged throughout the watershed.

Implementation
Through cooperative approaches of public and private
interests through policy and planning and land
acquisitions
Through development review process and Regulations
CLOCA will investigate opportunities for streamside tree
planting projects through stewardship initiatives

That investigation into the correlation of Eastern CLOCA will investigate this theory through further data
White Cedar forest to water quality and fish
collection through future ARMP's and aquatic projects.
habitat be supported and encouraged.
Privately collected data could also be incorporated.

That the use of the BioMAP Protocol in
subsequent biological water quality
investigations be supported and encouraged such
that there is consistency in reporting and
comparison.
The occurrence of Hydropsychid caddisflies
That regular maintenance be encouraged on such
(an indicator of organic enrichment) was found structures as septic beds, tile drains, sewer
to be highest in areas of development
systems, and that communal services be
considered for communities where septic
problems are suspected.
Older creek crossings (bridges) within the
That efforts to upgrade older structures, and
watershed may not be designed to properly
ensure the design of new structures includes
transport sediment
consideration of sediment transport be
encouraged.
According to Biological Water Quality Studies, That encouragement and support be afforded
sites within Wildlands and in headwater areas
efforts to preserve remaining wildlands and
consistently displayed higher WQI Values
headwater areas.
There is a lack of information pertaining to the That study of structures on the Bowmanville
impact of major dam structures on the aquatic
Creek Watershed be supported and encouraged.
environment of the system
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The BioMAP Protocol be requested for studies involving
biological water quality.

Opportunities for stewardship initiatives possibly
involving Public Health Units should be explored.

Through development review process, Regulations and
stewardship initiatives.
Inform Public Works of known problems and of existing
rule of thumb practice.
Through development review process, Regulations and
stewardship initiatives.
Studies of thermal regimes, sediment, water velocity,
water levels, fishery investigations be encouraged on all
major impoundments as time/money permits.
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General (continued)
C&R #
10

Section
3.3

11

3.3

12

3.3

13

3.3

14

3.3

15

2.3.1

16

2.3.1

17

3.2

18

3.2

19

4.0

20

4.0

Conclusion
Bioengineering displays a longer life and is of
greater benefit to the environment as opposed to
"hard armoring"
Land use practices such as landscaping,
intensive agricultural practices and golf course
maintenance have the potential to negatively
impact the aquatic system.
Biological water quality should be monitored
annually

Recommendation
Implementation
That bioengineering be encouraged as the main form That information and training pertaining to bioengineering
of erosion control techniques within the system
be offered to the public and municipal Partners through
stewardship efforts and through the Planning and
Regulations programs.
That best management practices with respect to water Communicate opportunities for the use of best
quality be encouraged and supported. Literature
management practices within the watershed through
should also be made more accessible.
stewardship efforts.

That the Municipality agree to support an ongoing
CLOCA perform BioMAP Studies on an annual basis in
BioMAP program within the system administered by the vicinity of BOW 01/98 (possible impairment), BOW
CLOCA.
09/98 (reference), SOP 03/98 (impaired) and SOP 07/98
(reference).
Point and non-point sources of pollution have
That a project to investigate and map all point and
Studies of this nature be encouraged, supported and
not been addressed within the system since 1978 non-point sources of pollution within the system be direction given to both public and private groups as time
encouraged.
and funding permit.
Bottom-draw pond outflows incorporated into
That all new top draw outlets be discouraged and
Through development review process, Regulations and
deeper ponds tend to produce cooler water
encourage the retrofitting of bottom draw structures stewardship initiatives.
temperatures than do top-draw outflows.
on existing ponds
The Oak Ridge Moraine is the most important
That preservation of the Oak Ridges Moraine for
Through development review process, and Regulations
physiographic feature in the watershed, and
groundwater recharge and discharge functions
should be preserved for groundwater
continue to be encouraged and supported.
recharge/discharge functions
Iroquois Beach and outwash area of Till Plain
That the preservation of the Iroquois Beach and
Through development review process, and Regulations
provide a secondary recharge area to the creek
Outwash Plain for groundwater recharge and
before entering urban centres and should be
discharge functions continue to be encouraged and
preserved for groundwater recharge/discharge
supported.
That the Ontario Stream Assessment Protocol
That the use of the Ontario Stream Assessment
The Ontario Stream Assessment Protocol be requested
was used at 55 separate sites along the
Protocol, in whole or in part, be encouraged when
for studies involving aquatic surveys
Bowmanville/Soper Creek
conducting aquatic surveys to ensure consistency.
The entire system has the potential to become
That the thermal impacts of development be
Through development review process, and Regulations
coolwater and displays cool and coldwater fish
addressed.
Angling is an important cultural, recreational and That legal and regulated angling practice on the
Through stewardship initiatives and communications with
economic practice
Bowmanville and Soper Creek as mandated by the
anglers.
Province of Ontario be supported.
A monitoring program should be established in That support and encouragement be afforded an on- CLOCA and Partners identify development pressures on
those areas where development pressures may
going aquatic monitoring program on the
the system and repeat assessment sites within these areas
effect the fishery
Bowmanville/Soper Creek
as time and funding permit.
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General (continued )
C&R # Section
Conclusion
21
3.1
The status of the pink salmon within the system
is unknown.
22

4.0

23

2.6.1

24

2.6.1

25

2.2

26

2.7.3

27

3.3

28

2.5.2

29

2.5.2

30

2.2

31

4.0

32

Juvenile rainbow trout, due to sheer numbers,
may be a forage fish for other salmonids (brown
trout).
Possible future extensions of Hwy No. 407 will
transect the Bowmanville/Soper watershed
The population of Bowmanville is projected to
increase to 60,000 people by 2016 from the
current population of 27,000.
Climate change could have a major influence on
the aquatic resources through the next century
The Bowmanville/Soper Creek watershed does
not meet Environment Canada's Habitat
Guideline targets for wetland, riparian and
forested vegetation cover
Structures (Dams) that fail lead to increased
siltation and a subsequent change in downstream
species composition.
Potential areas of natural gradient barriers that
may impede fish movement were identified
within the system
Funding for selected fisheries related works is
available from various Government agencies.
Surface and groundwater takings have the
potential to effect the aquatic environment.
Bioengineering displays a longer life and is of
greater benefit to the environment as opposed to
"hard armoring".

2.5, 2.7 The clearing of riparian vegetation interrupts
thermal regulation.

Recommendation
That opportunity to ascertain pink salmon occurrence
within the system be encouraged.
That opportunity to ascertain the status of juvenile
rainbow trout as a forage fish within the system be
encouraged.
That the province ensure that all efforts be given to
preserve all streams, their habitat, and fish passage
That Best Management Practices be implemented in all
future development areas to especially ensure water
quality, quantity, and temperature are not impacted
That consideration be given to predicted stresses on
aquatic systems, particularly cold water and base flow,
in all land use planning and resource management
That existing habitat features be protected and that
appropriate creation of wetlands and both upland and
riparian plantings be encouraged.

Implementation
Studies of this nature be encouraged, supported and
direction given to both public and private groups as time
and funding permit.
Studies of this nature be encouraged, supported and
direction given to both public and private groups
Provide input and review of any future Hwy No. 407
design
Through development review process, Regulations and
stewardship initiatives.
Through development review process, Regulations and
stewardship initiatives.
Through development review process, Regulations and
stewardship initiatives.

That the maintenance of existing ponds be encouraged. Through stewardship initiatives
That opportunity to study these areas and determine
their slope structure be encouraged and supported.

Contact post secondary education institutions and identify
possible research projects

That opportunity for funding be explored whenever
fisheries related projects are initiated.
That opportunity to analyze, regulate and monitor water
takings at a local or watershed level be explored.
That efforts to address and support the rehabilitation of
“hard armoured” areas of the watershed be encouraged
and supported.

Through stewardship initiatives.

That removal of vegetation be discouraged from the
riparian areas of the creek and encourage riparian
planting.

158

MOE, municipalities, Conservation Authority, review of
process and participation in permitting
That information and training pertaining to bioengineering
be offered to the public and Municipal Partners through
stewardship efforts and through the Planning and
Regulations programs.
Through development review process, Regulations and
stewardship initiatives.
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Bowmanville “A” (Main) Branch
C&R #
1

Section
3.1, 3.2

2

3.1, 3.2

3

3.3

4

3.2

5

4.0

6

4.0

7

4.0

Conclusion
There is evidence to suggest that the Goodyear
Fishway is not allowing passage for smaller
anadromous fishes

Recommendation
That a study to determine the effectiveness of
the Goodyear Fishway to permit the passage of
all anadromous fishes be encouraged and
supported.
That Bowmanville Creek is a candidate for the
That effort to install such structures be
installation of sea lamprey barriers in the vicinity encouraged and supported.
of Baseline Road.
Although unimpaired, the main branch of
That retrofitting of existing residential,
running through Bowmanville (which contains
commercial and industrial developments without
older developments without stormwater
stormwater management be encouraged and
treatment) displays lower WQI values than other supported.
areas
There is evidence that the Main Branch of the
That encouragement be afforded efforts to
Bowmanville serves as excellent spawning and upgrade older structures, and to ensure that the
rearing habitat for rainbow trout
design of new structures includes consideration
to sediment transport.
Large erosion scars are evident within
That removal of vegetation be discouraged from
developed areas of creek wherein top of bank
the riparian areas of the creek and encourage
has been cleared of vegetation.
riparian planting.
Excessive siltation is observed in the area
Adjustments to the stream and floodplain
downstream of the site of the old Vanstone
through the former millpond would promote
Dam, and excessive erosion is observed through natural sediment transport and improve fish
the former Vanstone mill pond area.
habitat.
There are numerous pathways within the
That public groups be offered encouragement,
Bowmanville Creek valley which are
support and direction to ensure aquatic and
unmaintained and unregulated and may cause
riparian needs are addressed.
increased erosion, accommodate removal of
vegetation and allow access into sensitive areas
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Implementation
Through stewardship initiatives and consultation with
municipalities and the Valleys 2000 project.
Support and encouragement for the proposed structures
be expressed to the Department of Fisheries and Oceans.
Through stewardship initiatives.

Through development review process, Regulations and
stewardship initiatives.
Through development review process, Regulations and
stewardship initiatives.
A study be undertaken to determine appropriate measures
to address concerns
Through working with groups such as Valleys 2000 to
locate trails in least sensitive areas.
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Bowmanville “B” (Hampton) Branch
C&R # Section
Conclusion
1
3.1
Anadromous fishes are traversing the Hampton
Dam, which has been designed as impassable,
most probably due to "lifting " fish over the
structure
2
3.1
Due to random site selection, no assessment sites
were located above the Enfield Dam.
3
3.3
Although unimpaired, the main branch of
Bowmanville, which runs through the Hamlet of
Hampton, is organically enriched.
4
4.0
Tributary which runs north east from Hampton
then north along Highway #57 is degraded but
supports limited numbers of rainbow trout.
5
3.1
The fishery above Hampton Dam does not include
rainbow trout (competition for Atlantic salmon).
This may continue to be a suitable candidate for
Atlantic salmon reintroduction studies.
7
3.3
The creek crossing at Concession 6, Lot 19, on
Concession Road 6 may not be designed to
properly transport sediment
8
3.2
The area of creek immediately above the Hampton
Dam in the old Mill Pond area lacks instream
structure and supports a brown trout population
9
3.2
Area of the "B" Branch above the Hampton Dam
and below the Enfield Mill is composed mainly of
adult brown trout
10
3.2
The area of the "B" Branch above the Enfield Mill
be managed exclusively for brook trout

Recommendation
Implementation
That the practice of lifting fishes over structures be CLOCA to investigate education through postings at the
discouraged to protect upstream resident fish
Hampton Dam.
populations.
That the investigation of the fish communities of
this area be encouraged and supported.
That the use of best management practices
pertaining to water quality and septic systems be
encouraged.
That livestock fencing and riparian planting, and
bioengineering as opposed to "hard armoring" be
encouraged within this area
That effort to reintroduce Atlantic salmon to the
watershed be encouraged and supported.

CLOCA arrange to study this area as time and funding
permit.
Opportunities for stewardship initiatives possibly
involving Public Health Units should be explored.

That this structure be further studied to determine
means to address this concern.

Through stewardship initiatives

That suitable instream works within this area be
encouraged and supported.

Encourage this project as time and funds become
available. This project could benefit from a CFIP
partnership with private groups.
This study may serve to help to determine suitable habitat
criteria for future fisheries efforts.

That the maintenance of fisheries of this nature be
supported and encouraged.
That support and encouragement be given to the
management and protection of indigenous fish
species.

Through development review process, Regulations and
stewardship initiatives.
This study may serve to assist in determining suitable
habitat criteria for future stocking studies.

This study may serve to help to determine suitable habitat
criteria for future fisheries efforts.

Bowmanville “C” (Haydon) Branch
C&C
1
2

Section Conclusion
4.0
There are numerous on and off-line ponds
within the headwaters of the "C" Branch
3.2
That "unique" fish habitat be further
explored and studied

Recommendation
New structures that may create thermal or fish passage impact be discouraged
and appropriate maintenance of existing structures be encouraged.
That encouragement be afforded to efforts to study "unique" fish habitat
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Implementation
Through development review process,
Regulations and stewardship initiatives.
CLOCA arrange to study this area as
time and funding permit.
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Bowmanville “D” (Tyrone) Branch
C&R #
1

Section
3.2

2

3.2

3

3.3

4

3.2

Conclusion
Anadromous fishes are not traversing the
Tyrone Dam
Data suggests that there may be two distinct
and isolated populations of brook trout
upstream of the Tyrone Dam
Although unimpaired, the main branch that
runs through Tyrone is organically enriched
The area of the "D" Branch above the Tyrone
Mill be managed exclusively for brook trout

Recommendation
That the practice of lifting fishes over structures be
discouraged to rpotect upstream indigenous fish
populations.
That encouragement and support for fisheries
assessment studies within this area be afforded.

Implementation
CLOCA to investigate education through postings at
the Hampton Dam.

Studies of this nature be encouraged, supported and
direction given to both public and private groups as
time and funding permit.
That the use of best management practices pertaining to Opportunities for stewardship initiatives possibly
water quality and septic systems be encouraged.
involving Public Health Units should be explored.
That support and encouragement be given pertaining to This study may serve to help to determine suitable
the management and protection of indigenous fish
habitat criteria for future fisheries efforts.
species.

Soper “A” (East) Branch
C&R #
1
2
3
4

Section
Conclusion
3.3
Soper "A" Branch is impaired and rehabilitative
efforts should be implemented within this branch
4.0
Habitat of the "A" Branch could support a
coolwater community if rehabilitative efforts are
implemented
4.0
Temperature studies have not been completed for
most upstream tributaries of the "A" Branch
3.2
Rainbow trout carcasses were observed within the
"A" Branch but no YOY rainbow trout were
discovered

Recommendation
Implementation
That best management practices for agriculture and Through stewardship initiatives.
planting be encouraged.
That best management practices for agriculture and Through stewardship initiatives.
planting be encouraged.
That thermal studies within these tributaries be
encouraged.
That investigation as to rainbow trout spawning
success be incited

CLOCA initiate these studies as time and funding
permit
CLOCA initiate studies, starting with spring redd
observations, as time and funding permit

Soper “B” (Main) Branch
C&R # Section
Conclusion
1
3.2
Mearns Avenue culvert does not allow fish
passage.
2

3.1, 3.2 That Soper Creek is a candidate for the
installation of sea lamprey barriers in the
vicinity of Baseline Road.

Recommendation
That opportunities to redesign this
culvert be explored to allow fish
passage.
That efforts to install such structures be
encouraged and supported.
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Implementation
CLOCA initiate landowner contact and investigate either the installation of
a stepped pool or lowering the culvert to match existing grades to permit
fish passage.
Support and encouragement be expressed to the Department of Fisheries
and Oceans.
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Soper “C” (Mackie Creek) Branch
C&R #
1

Section
2.5.4

Conclusion
Pumphouse Weir appears to be a barrier to Pacific
salmonids and Cyprinids

Recommendation
That further assessment and consultation with OMNR
and the Region of Durham to explore the removal of the
Weir should be undertaken.

Implementation
CLOCA initiate this project as time and funding
permit.

Recommendation
That further habitat research on the "D" Branch be
encouraged and supported.

Implementation
CLOCA undertake such studies as time and
funding permit.

Soper “D” (North) Branch
C&R #
1

Section Conclusion
3.2
Main "D" Branch was under-sampled due to study
design.

Coastal Wetland (Bowmanville Marsh)
C&R #
Section
Conclusion
1
2.6.2 & 3.2 The vegetated buffer to the Bowmanville
Marsh is not sufficient to preclude entry
and filtering of common roadway
contaminants (sodium and fines)
2

4.0

3

4.0

4

4.0

5

3.1

Recommendation
That entry or encroachment to the Marsh be
discouraged and that opportunities for planting
and or fencing be explored.

Implementation
CLOCA, as property owners, recognize and act upon all
encroachment to the area and explore the possibility of
planting/fencing the area through stewardship initiatives.
Alternatives to salting roads in the winter should also be
discussed.
Siltation and sediment transport is a
That excessive siltation within the system be
Through site plans and regular inspections of development sites
natural occurrence but excessive siltation discouraged.
and education as to regular pond maintenance and best
of the creek and marsh should be avoided
management practices for agriculture.
The spring and fall are of extreme
That recognition of these sensitive times for fishes The Authority discourage access to the marsh during
importance to marsh spawning fishes.
and other species be afforded.
environmentally sensitive times. This can best be accomplished
through signage and education.
Lands dedicated to the Authority
That a Conservation Area Management Plan be
Through Conservation Area Master Planning exercise
effectively "link' Bowmanville and
conducted assessing the function of the two
Westside Marshes
marshes in combination as a contiguous
Conservation Area.
Status of pike and longnose gar within
That opportunities for marsh fish sampling be
Studies of this nature be encouraged, supported and direction
the marsh is unknown.
encouraged.
given to both public and private groups as time and funding
permit.
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