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1.0  Overview
The Essex region is a special place for fish and other aquatic life. Our drains, creeks and rivers support a high
diversity of fish species, including many species that are rare on a provincial and federal scale. In addition, the
watercourses of the Essex region are believed to contribute significantly to the sport fisheries of Lake St. Clair,
Lake Erie and the Detroit River. Maintaining or improving the health of our fish communities is important in its
own right, but is especially important since fish are good indicators of overall environmental health. Improving the
health of local fish communities therefore translates into a better quality of life for all Essex region residents.

This Fish Habitat Management Plan documents fish species presence and habitat conditions throughout the Essex
region’s inland watercourses, and identifies a range of actions that are needed to protect and restore the region’s
fish populations. The study confirms
that fish and fish habitat is
fundamentally influenced by the
existing physical and biological
characteristics of the region, and by
human activities such as land uses,
drainage, and water quality
impairments. Locally, these human
activities are influenced most
substantially by private landowners
(who determine to a large extent how
to manage their properties and the
aquatic habitats on them) and
municipalities (that guide land uses
through their planning documents and
alter the nature and timing of flows
through drainage works). To reflect
this, the main part of this Fish Habitat
Management Plan has been organized
on a municipality-by-municipality
basis. Each municipal section presents findings on a watershed-by-watershed basis, and includes a summary of
fish presence, water quality conditions, issues associated with fish habitat in each watershed, and recommended
actions to address these issues.

It is hoped that this report will be used by landowners, municipal Councils and staff, and other organizations and
agencies that have an interest in fish habitat. It should both inform ongoing operational activities, and lead to the
implementation of site specific fish habitat enhancements. Further information on any of the suggestions presented
in this report can be provided by contacting the Essex Region Conservation Authority.

Fish Habitat Management Plan for the Essex Region
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The Essex region is a special place for fish and wildlife.  Indeed,

many residents are aware of our area’s location in the heart of

Carolinian Canada, and the fact that the region supports the greatest

diversity of plants in all of Canada. However, much less is known

about our region’s fish and fish habitat.

In fact, our region is known to support a large number of fish species, and has perhaps the highest diversity of

(minnows) in the province. In addition, the watercourses and shorelines of the region are believed to

contribute significantly to the sport fisheries of Lake St. Clair, the Detroit River and Lake Erie.

The goal of this Fish Habitat Management Plan is to document fish species and their habitats, and to identify a range

of actions that are needed to protect and restore our region’s fish populations.

Cyprinids

2.0  Introduction

Two anglers enjoy the trout pond at Holiday Beach Conservation Area
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Specifically, this report:

• Documents the presence and distribution of fish species throughout the region, focusing on our inland
watersheds (as opposed to our Great Lakes shoreline areas). Historical fish presence data were
summarized, and additional sampling at approximately 90 sites was undertaken over several seasons
between 1999 and 2001. These data have been used to augment information that was gathered historically.

• Provides an overview of the fish habitat conditions in each major watershed, in addition to information on
other biological and physical characteristics.

• Provides water quality information for each major watershed. This information is provided in more detail
than the information summarized in ERCA’s .

• Summarizes all of the above information on a municipality-by-municipality basis, and recommends a range
of management actions that, if implemented in part or in whole, will provide significant benefits to
the fish communities in that watershed. The Township of Pelee was not included in this study since no
natural watercourses exist on the island.

• Addresses only the Essex Region’s inland watercourses. The Great Lakes including Lake St. Clair, the
Detroit River and Lake Erie are not treated because these water-bodies are already actively managed by the
binational Great Lakes Fisheries Commission and its member Provincial and Federal agencies.

Water Quality Report Card

Coastal river mouths such as Cedar Creek provide excellent fish habitat

Fish Habitat Management Plan for the Essex Region
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3.0  Past Efforts and Project Rationale
The region of Essex is unique in Ontario since it has a greater length of municipal and private (agricultural) drains

than any other county in the province. In 1998 the federal Department of Fisheries and Oceans (DFO) signed an

agreement with the Essex Region Conservation Authority (ERCA) whereby, on behalf of DFO, ERCA undertakes

review of projects that have the potential to affect fish habitat.  Permits are granted to projects that do not result in

the harmful alteration or destruction of fish habitat. As part of this enhanced role with respect to fisheries, ERCA,

in partnership with local municipalities and DFO, has completed a Drain Classification for the region. The

initiative classifies all municipal drains throughout the region, and focuses special resource management attention

on sensitive areas while allowing most maintenance projects to proceed with a pre-determined protocol (known as

a “Class Authorization”).

Developing a technically feasible

and practical fish habitat

management strategy for this area

requires a balance between

compliance with the Provincial

Drainage Act and the federally

mandated Fisheries Act. In the

past, there have been occasions

where these two Acts appear to be

in conflict. However, with some

careful consideration, this conflict

need not be the case.

This Fish Habitat Management

Plan process builds on some of the

information collected through the Drain Classification process, and broadens its scope

beyond drains to the river systems. The objective of this report is to evaluate the present status of fish species

presence in the watersheds within ERCA’s jurisdiction using data from historic and recent fish collection surveys.

Background data not only provide an overview of how fish are utilizing the inland waters within Essex Region,

they also provide a benchmark to evaluate successes or failures in watershed management and fish habitat

enhancement initiatives.

The Fish Habitat Management Plan  also provides ERCA, federal and provincial government agencies, local

planning authorities and landowners with proactive recommendations for protecting and enhancing fish habitat.

While reviewing development applications and land use changes there will be guidance on potential restoration

opportunities.

Cedar Creek landscape
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4.0  Description of the Study Area
Climate and Land Use

The Essex Region Conservation Authority’s jurisdiction

includes the southern tip of southwestern Ontario. The Detroit

River forms the western boundary, with Lake Erie and Lake St.

Clair marking the southern and northern limits. The region can

be divided into three major watersheds, including Lake Erie, the

Detroit River and Lake St. Clair (see Figure 1.0). It is on this

watershed basis that the Essex Region covers most of the

County of Essex, including all of Windsor, Tecumseh,

Kingsville, Essex, Amherstburg and LaSalle, and all but the

extreme eastern parts of Lakeshore and Leamington.

As a result of the southerly location and proximity to the lower

Great Lakes, the region has a mild climate (Sanderson, 1980) and experiences

a long growing period with approximately 165 frost free days each year (ERCA, 1975). The extreme temperatures

range from -30 C in the winter to 40 C during the summer with an average annual temperature of approximately

10 C. Extreme temperatures typically do not last long due to air mass changes which occur about every 2-5 days

(ERCA, 1975). Average daily temperatures recorded during a study period from 1961-1990 indicated that the mean

daily temperature for January was -5 C and for July was 22.4 C (BTS, 1998).

Approximately 960 mm of precipitation occurs yearly, of which only 125 mm is from snowfall (BTS, 1998).

Rainfall is heaviest in the summer months with 76-86 mm/month, followed by a spring season monthly average of

74 mm. Precipitation tails off to about 60 mm/month in the fall and winter (Sanderson, 1980). Land use in Essex

County is largely dominated by agriculture, particularly cash crops (corn, soybeans and wheat) and vegetables. The

County has the highest coverage of greenhouses in all of Ontario. Of the approximately 175,000 ha of land within

Essex County, over 70% is agricultural, over 20% is urban development and 7.5% is naturalized habitat (County of

Essex, 2002; ERCA, 1999). This natural habitat includes forest, wetland, tall grass prairie and alvar (ERCA, 1999).

In 1996 population in the Essex region was approximately 350,000, with approximately 198,000 residing in the

City of Windsor and 152,000 residing in the seven County municipalities. Population growth in the region is

expected to exceed the provincial average over the next 20 years, to between 401,000 and 441,000 by 2016

(OMMAH, 2002). Most of the watersheds in the Essex region are predominantly in agricultural land use, while

significant portions of Turkey Creek (Windsor and LaSalle), Little River (Windsor), Mill Creek (Kingsville) and

Sturgeon Creek (Leamington) drain urbanized parts of the region.

o o

o

o o

Hillman Marsh Conservation Area
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Figure 1.0 - Watersheds of the Essex Region

Hydrology and Flow Regime

With its limited topographical relief and close proximity to three large water bodies, Essex County is drained by

numerous small rivers (see Table 1.0). Large variations in stream flow occur on an annual basis depending on

rainfall. Many drains and streams have intermittent flows and dry up during the summer months, while some

become a series of intermittent pools of water over long stretches where extremely low gradients occur. In the very

lower reaches of the drainage systems, standing water occurs year round due to the influence of the lakes. In these

reaches, the effect of lake levels can provide standing water for a considerable distance upstream.
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Table 1.0 - Watershed Information

Most of the region’s agricultural lands have been drained to permit productive farming on such flat, poorly drained

soils. Intensive drainage activities, coupled with clearing of natural vegetation which reduces the time it takes for

rainwater to move to nearby drains, has profoundly affected the rates and volumes of stormwater reaching our

creeks. Alteration of flows in this way is a very significant fish habitat concern, due to the significant and

destructive power of a storm pulse moving down a channel following a rain event. In addition to causing excessive

erosion, the natural fish habitat in a stream is substantially altered through modification of the natural sequence of

pools and riffles (the alternating presence of deep and shallow water areas typical of an undisturbed channel), and

large woody debris (fallen logs and other woody material) that exists in natural watercourses. Increased drainage

and removal of headwater (upstream) wetlands causes headwater areas to typically dry up each year - water

quantity is a serious fish habitat issue in many of the upstream reaches of our watercourses. Mid-stream areas will

often become a series of disconnected pools while lake levels influence the lower end of the streams. This lake

effect is most prevalent in the Lake St. Clair tributaries, and are areas where fish move freely back and forth

between the Lake and the watercourses over their life cycles.

The majority of the streams of the Lake St. Clair watershed are relatively long and narrow. These tributaries flow

north into Lake St. Clair and drain over 40% of Essex County (including Little Creek which is in the Lower

Thames Valley Conservation Area jurisdiction). The Detroit River tributaries generally flow east to west while the

Lake Erie tributaries flow from north to south. There is very little gradient in Essex Region tributaries, although

Lake Erie basin tributaries are the steepest, with most of the topographic drop occurring within 0.5 km of the

shoreline (see Table 1.0).

Fish Habitat Management Plan for the Essex Region
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Slope %Length (km)Area (km²)TributaryWatershed

0.9331176Ruscom RiverLake St. Clair

0.821321Moison Creek

0.811521Duck Creek

0.8434114Belle River

1.061786Pike Creek

1.151760Puce River

11261Little RiverDetroit River

0.7157Turkey Creek

0.548340Canard

0.51660Big CreekLake Erie

1.9578.5Fox Creek

0.822294Cedar Creek

1.71339Wigle Creek

3.21341Sturgeon Creek

1.951874Hillman/Lebo Creek

1.957.59Muddy Creek
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Soils

Soil type has a strong influence on fish habitat due to the interaction of soils and surficial geology and

watercourses.  Essex County is predominantly covered by the St. Clair clay plains, a result of lacustrine deposits

from lakes formed more than 14,000 years ago by the Wisconsinan glacial melt. The main soil type is a Brookston

Clay series which is poorly drained but with a high surficial organic content. Because of the poor drainage

properties of the soil, much of the area has been tile drained, resulting in a highly productive agricultural area for

cash crops, fruits and vegetables. There are also some pockets of livestock production.

While the soil type and surficial geology is relatively uniform across the region, there are some glacial irregularities

which provide some regional differences, particularly between the tributaries of the major watersheds of Lake St.

Clair, Detroit River and Lake Erie (see Figure 2.0).

A variety of land uses near the townsite of Harrow
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Figure 2.0 - Soils of the Essex Region

The least diverse area is the north section of the region which drains to Lake St. Clair. It is typically clay plain

although there are pockets of well drained loams and sandy loams deposited along former glacial lake shorelines

(Chapman and Putnam, 1984). In addition, there are pockets of discontinuous thin layers of glaciolacustrine

medium sand, situated approximately 3 to 5 km south of the current Lake St. Clair shoreline. These well drained

soils and sand deposits may provide some minor sources of baseflow to selected tributaries within the Lake St.

Clair watershed.

The Detroit River watershed is again predominantly clay plain, although there is a large surficial sand deposit

which straddles the City of Windsor and Town of LaSalle. Further upstream, there are thin linear deposits of well

drained soils along former glacial lake shorelines.
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The Lake Erie watershed is probably the most diverse of the three major watersheds of Essex County with respect

to the soil composition, with everything from shoreline marshes to the Leamington Moraine which was essentially

a former sandbar formed in glacial lakes, then subsequently eroded and flattened, leaving little topographical

evidence of its existence (Chapman and Putnam, 1984). These well drained soils provide some baseflow to the

various watercourses in this basin. As well, this area has the most topographical relief as the land drops from the

tableland to Lake Erie.

Essex County is situated within the terrestrial

landscape described as the Carolinian zone which

occupies the southwestern portion of Ontario. As a

result of the mild climatic conditions, Essex County

supports the greatest variety of plants and animals in

the entire country (BCS, 1999).

Early European settlement resulted in a significant loss

of forests and wetlands for agricultural production and

urban development. Current natural vegetation

coverage is approximately 7.5% of the entire Essex

Region, amongst the lowest of Ontario counties (BCS,

1999). While much of forested areas are small disjunct

woodlot patches, Wigle Creek, Cedar Creek, Big

Creek, Canard River, Belle River and portions of the

Ruscom River have relatively large amounts of

riparian cover (Figure 3.0).  Most other tributaries

consist of very little riparian vegetation. Wetland

complexes are found at the mouths of the

Hillman/Lebo, Sturgeon, Wigle, Dolson, Fox, Cedar,

Big and Canard, although Big Creek Marsh and parts

of the Canard River and Hillman Creek marshes are

largely controlled and not connected to the river or

lake. As these wetland complexes are disconnected

from the lake and rivers, they do not contribute to fish

habitat in the lake or river directly.

Vegetation and Natural Areas

LaSalle Woods
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Rock weirs, which span the channel from bank to bank, aerate the water column, which is
particularly important during the warm summer months when dissolved oxygen levels are
lowest. Scour features downstream of the rock weirs provide high quality fish habitat. Weirs can
be designed to ensure fish passage, and to impede flows minimally during high flow events.

Fish Habitat Management Plan for the Essex Region
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In-stream rock features like these are easy and inexpensive to install and increase habitat
complexity by creating void spaces for food prey, resting areas for fish, and also improve water
quality by aerating the water column. These structures can be designed to have only small impacts
on drainage during bankfull conditions.

Fish Habitat Management Plan for the Essex Region
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Single or paired wing deflectors improve habitat by creating habitat for aquatic insects that
provide food for fish and create a low energy depositional area downstream which provides a
resting area for fish. They can be designed so that they have little effect on flow conveyance
during bankfull conditions.

Fish Habitat Management Plan for the Essex Region
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These paired deflectors, in conjunction with the well vegetated riparian fringe, provide for high quality
fish and aquatic habitat.
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Buffer strips perform several critical functions, as identified in the figure above. Although large buffers
are preferred, buffers as small as 3 metres (10 feet) can provide moderate reductions in soil erosion and
support vegetation that shades the watercourse and provides habitat for birds and small animals.

Buffer Strips
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Generally, water quality in the Essex region is
poor although parameters which contribute to this
poor rating are variable both geographically and
temporally. Lake St. Clair, the Detroit River and
Lake Erie water quality have improved since the
1970s, at least partially as a result of efforts under
the Great Lakes Water Quality Agreement. Much
of the improvement was achieved through point
source control of municipal sewage treatment and
industrial discharges through the 1980s and
1990s. More recently, widespread adoption of no-
till planting techniques by the agricultural
community, and implementation of agricultural
best management practices such as rock chutes
and buffer strips, has reduced soil erosion and
other contaminants inputs to our drains and
watercourses.

In the smaller inland creeks and rivers of the
Essex region, water quality problems persist and
are a result of erosion, sediment loadings, urban
runoff, low dissolved oxygen, high summer
temperatures, elevated bacteria levels and nutrient
inputs. Recent evidence suggest there may be
localized problems with some organic contaminants and metals (Dove, 2002). Low summer flows
(water quantity), and lack of cover alongside many of the region’s drains and watercourses can
also negatively affect the diversity and abundance of aquatic life in the region’s creeks and rivers.
Water quality has been systematically sampled throughout the Essex region since the fall of 1999.

These data were used to produce the region’s
first Surface Water Quality Report Card in 2002
(ERCA, 2002), as summarized in Figure 4.0.
Recognizing that there are some data gaps
between sites and between season, a review of
specific water quality parameters is included
below in an effort to further identify the
particular water quality stressors which may
influence fish and fish habitat.

Water Quality

Rock chutes reduce soil erosion

Dragonfly nymph at a Big Creek sample site
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Dissolved Oxygen

Total Phosphorus

Nitrate

Dissolved oxygen is a measure of

the amount of oxygen in the water

column that is available to fish and

other aquatic life. Summer oxygen

levels are extremely low

throughout the Essex region.

Using 4.0 mg/L as recommended

by the Ministry of Environment

(MOE, 1984) to protect aquatic

life, only 9 of 36 stations met or

exceeded this level. This occurred

in the Canard River headwaters,

Belle River, Lebo Creek and at the

mouth of Muddy Creek. Based on

water temperatures measured, two

sites were supersaturated with

oxygen levels exceeding 10 mg/L

in 25 C water. Typically,

supersaturated areas indicate a

likelihood of severe oxygen

depletion at night when

photosynthesis (plant production

of oxygen) subsides. While most

sites recovered to greater than 4.0 mg/L in the fall,

with no sites oversaturated with oxygen, water at the

Belle River mouth remained low (1.8 mg/L).

Phosphorus is a nutrient which is typically a limiting factor for aquatic plant growth. The provincial guideline

concentration for total phosphorus (0.03 mg/L to avoid nuisance algal growth) was exceeded at all 36 sampled

stations in the three year period. Only four stations reported less than 0.1 mg/L of total phosphorus at least once

over the three year period. Consistently high levels (>1.0 mg/L) were found in Muddy Creek, Sturgeon Creek and

the mouth of the Canard River.

Nitrate is a nutrient critical for plant growth, and also enters our watercourses through decaying vegetation and

application of synthetic fertilizers to lawns and agricultural areas. Levels exceeded the 10 mg/L provincial

guideline for safe drinking water, at least some of the time, for all but one of the 36 sample locations. Exceedingly

high (>45 mg/L) nitrate levels were observed at three sites. While nitrate is not specifically a problem for aquatic

life, un-ionized ammonia, a reduced form of nitrate, can be toxic if present in sufficient concentrations (>20 g/L).

Given the low oxygen levels found in the water, ammonia toxicity may be an issue.

0

�

Cattails on the banks of the Canard River
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Bacteria

E. coli

E. coli

is a measure of faecal contamination from mammals e.g., humans, pets, livestock, and is a surrogate for

other potential pathogens. In addition to causing direct harm to aquatic life and swimmers, bacteria consume a

great deal of oxygen in the water column (biological oxygen demand) which reduces the amount of oxygen

available to fish and other beneficial aquatic life. Levels exceeded the provincial standard for recreational

swimming (100 colony forming units (CFU)/100 mL of sample) at every sample site. The main source of

to the region’s watercourses is from faulty septic systems (ERCA, 1992).

Dead fish on the shore of Lake Erie
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A major emphasis in the preparation of this Fish Habitat Management Plan was on establishing the presence and

distribution of fish species throughout the Essex region. This was achieved by reviewing fish sampling activities

completed between the 1950s and 1980s and summarized previously by the Ontario Ministry of Natural Resources

(OMNR), and the Royal Ontario Museum (for sampling completed during the 1990s). As part of this

study, ERCA completed further sampling activities over several seasons from 1999 to 2001 inclusive. Data were

collected primarily an electroshocker, which is a backpack device used in wadeable streams. It emits an

electrical field that temporarily stuns the fish. They can then be captured, identified, measured, and released

unharmed. In the deeper waters associated with some river mouths, a seine net was used. The sampling protocol

used in this study does not necessarily detect all fish in the sampling area, and is obviously only representative of

what is there during the time of sampling; it is not necessarily indicative of what fish used the site the week before.

Therefore, species lists should not be considered comprehensive, nor should direct comparisons between stations

be undertaken or inferred. However, the data should be considered to be representative of fish presence and

distribution throughout the region, and can be used for long term monitoring of change.

A total of 63 fish species were found in historic and recent fish investigations of the inland tributaries of the Essex

region. An additional 21 species were identified from Royal Ontario Museum records that were associated with

creek mouths or lake shoreline areas associated with Lakes Erie and St. Clair and the Detroit River (L. Corkum,

pers. comm.); these additional species were not observed directly in our inland watercourses and therefore were not

considered in the preparation of this report. Nearly one third (20 species) were found in only one of the three major

watersheds. An additional 12 species occurred in at least one tributary in two of the major watersheds, while the

remaining 31 species occurred in all three of the major watersheds (see Table 2.0).

Provincially, the Committee On the Status of Species At Risk in Ontario (COSSARO) provides the provincial

government with recommendations on the degree of risk of extinction of species in Ontario. Federally, the

Committee On the Status of Endangered Wildlife In Canada (COSEWIC) conducts a similar process. Many

species may be rare or at risk in Ontario or Canada because they are at the extreme northern extent of their range

and therefore occur nowhere else in Canada. Other species may have been more abundant at one time but due to a

variety of factors, such as habitat alteration or degraded water quality conditions, their populations have dwindled.

primarily

using

5.0 Fish Species Presence and Distribution5.0 Fish Species Presence and Distribution

6.0 Fish Species at Risk6.0 Fish Species at Risk
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Table 2.0 - Fish Presence in the Essex RegionTable 2.0 - Fish Presence in the Essex Region

# of SpeciesBasinLake St. ClairDetroit RiverLake ErieCommon NameScientific Name
20Found in One Drainage Area

11AlewifeAlosa pseudoharengus

12Brook SticklebackCulaea inconstans

13Central StonerollerCampostoma anomalum

11Finescale DacePhoxinus neogaeus

11Ghost ShinerNotropis buchanani

11Greater RedhorseMoxostoma valenciennesi

11Greenside DarterEtheostoma blennioides

11Hornyhead ChubNocomis biguttatus

11Least DarterEtheostoma microperca

11Mimic ShinerNotropis volucellus

11MooneyeHiodon tergisus

11Mottled SculpinCottus bairdi

11Pearl DaceMargariscus margarita

11Rainbow TroutOncorhynchus mykiss

12Redfin ShinerNotropis umbratilis

11Rosyface ShinerNotropis rubellus

13Round GobyNeogobius melanostomus

11Shorthead RedhorseMoxostoma macrolepidotum

11Silver RedhorseMoxostoma anisurum

13Smallmouth BassMicropterus dolomieu

12Found in Two Drainage Areas

211BowfinAmia calva

211Brassy MinnowHybognathus hankinsoni

223Channel CatfishIctalurus punctatus

235Common ShinerNotropis cornutus

221Freshwater DrumAplodinotus grunniens

252Golden ShinerNotemigonus crysoleucas

211LogperchPercina caprodes

211Longear SunfishLepomis megalotis

222Orangespotted SunfishLepomis humilis

256Spottail ShinerNotropis hudsonius

211Spotted SuckerMinytrema melanops

211Trout-perchPercopsis omiscomaycus

31Found in All Drainage Areas

3211Banded KillifishFundulus diaphanus

3535Black BullheadAmeiurus melas

3312Black CrappiePomoxis nigromaculatus

3411Blackside DarterPercina maculata

3621BluegillLepomis macrochirus

3733Bluntnose MinnowPimephales notatus

3414Brown BullheadAmeiurus nebulosus

3832Central MudminnowUmbra limi

38210Common CarpCyprinus carpio

3618Creek ChubSemotilus atromaculatus

3628Emerald ShinerNotropis atherinoides

3837Fathead MinnowPimephales promelas

3438Gizzard ShadDorosoma cepedianum

3737GoldfishCarassius auratus

3111Grass PickerelEsox americanus

3837Green SunfishLepomis cyanellus

3221Johnny DarterEtheostoma nigrum

3723Largemouth BassMicropterus salmoides

3812Northern PikeEsox lucius

3726PumpkinseedLepomis gibbosus

3312QuillbackCarpiodes cyprinus

3712Rock BassAmbloplites rupestris

3814Spotfin ShinerCyprinella spiloptera

3322Striped ShinerNotropis chrysocephalus

3412Tadpole MadtomNoturus gyrinus

3214White BassMorone chrysops

3511White CrappiePomoxis annularis

3111White PerchMorone americana

3627White SuckerCatostomus commersoni

3613Yellow BullheadAmeiurus natalis

3414Yellow PerchPerca flavescens

63Total Species:8311Watersheds Studied:

NOTE: Numbers represent the number of sub-basins for which each species is present.
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Species assessments are reviewed by the provincial and federal governments, which may designate a species
within a certain risk category. Endangered (END) species are those species facing imminent extirpation or
extinction throughout its range, threatened (THR) species are likely to become endangered if nothing is done to
reverse the factors leading to its extirpation or extinction, and species of special concern (SC) are particularly
sensitive or vulnerable to human activities or natural events. Designated species are afforded various degrees of
protection under provincial and federal species at risk legislation.

Provincially, the provides protection for species listed as threatened or endangered with
extinction. The Essex region is host to six species of fish designated provincially as at risk: Channel Darter
(THR), Lake Chubsucker (THR), Pugnose Shiner (THR), Spotted Gar (THR), Spotted Sucker (SC) and Warmouth
(SC).

Federally, the (SARA) came into force in June of 2004; among other things, SARA requires
that a Recovery Strategy be prepared for all species at risk designated as threatened (THR) or endangered (END).
Essex region is host to nine fish species designated at risk: Channel Darter (END), Pugnose Shiner (END), Lake
Chubsucker (THR), Spotted Gar (THR), Bigmouth Buffalo (SC), Greenside Darter (SC), Orangespotted Sunfish
(SC), Spotted Sucker (SC) and Warmouth (SC). At the time of publication of this report, a Recovery Team is
preparing a Recovery Strategy that will more fully address the distribution of aquatic species at risk, summarize
the threats to these populations, and recommend activities to increase the abundance and diversity of species at
risk throughout the Essex region.

The Natural Heritage Information Centre of the Ministry of Natural Resources tracks the occurrence information
for various species in Ontario. Species actively tracked generally have fewer than 100 recent occurrences in
Ontario, or are of conservation interest globally. Fourteen different fish species that were found in historic (pre-
1990) and/or recent (since 1999) studies have their occurrence information actively tracked: Channel Darter,
Bigmouth Buffalo, Black Bullhead, Ghost Shiner, Grass Pickerel, Greater Redhorse, Greenside Darter, Lake
Chubsucker, Pugnose Shiner, Spotted Gar, Spotted Sucker, Striped Shiner, Warmouth, and White Crappie.

For further information on the Aquatic Species at Risk Recovery Strategy, readers are encouraged to contact the
Essex Region Conservation Authority.

Exotic species, or non-indigenous species, are those considered to be non-native to Ontario waters. Although up to
10 exotic species have been documented in the Essex region including the river mouths, six occur in the region’s
inland watercourses. Four, Alewife, Goldfish, Common Carp and White perch are now ubiquitous as a result of
natural dispersion. Common carp was the only one of these species which was originally intentionally introduced.
The Orangespotted Sunfish has recently moved into Ontario waters and was found in both the Lake Erie and
Detroit River tributaries. Round Goby, although well established in Lake Erie, the Detroit River and Lake St. Clair
following introduction through ballast water, was only found in the inland tributaries of Lake St. Clair. These
species should be tracked in future monitoring to determine range expansion.

Endangered Species Act

Species at Risk Act
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In developing this Fish Habitat Management Plan, several target species were selected to provide for a general

overview of the success of fish management strategies. These fish have been selected for a variety of reasons:

presence at reference sites or more healthy nearby tributaries

unique habitat requirements which would indicate success of habitat management

importance for the sport fishery associated with Lake St. Clair and Lake Erie

These target species have been divided into the two main tributary areas - those influenced by lake levels and the

mid-stream/headwater reaches.

•
•
•

8.0 Target Fish Species8.0 Target Fish Species
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Largemouth Bass: These fish can be found on occasion at the mouth

of higher quality tributaries. These fish prefer shallow lakes and

bays with soft mud bottoms and coarse woody debris e.g. log, or

weed cover for both spawning and nursery habitat. Largemouth Bass

are tolerant of warm water but susceptible to summer kills

associated with low dissolved oxygen. They feed visually and are

piscivorous (eat other fish). The mouths of most rivers in the Essex

region meet these conditions. Water quality improvement, improved

lake/river connections and some habitat enhancement would help

encourage an increased population.

Northern Pike: These fish spawn in cold water immediately after ice-

out in shallow marshes or grassy areas. As adults, they prefer

complex habitat with abundant coarse woody debris and aquatic

vegetation, warm water (they are intolerant of very warm water (>25

C)) and low dissolved oxygen. Northern Pike are omnivorous (eat a

range of aquatic life) and, as visual feeders, are relatively intolerant

of turbid (muddy) water. Adult pike should find the mouth of the

Lake Erie rivers to be suitable habitat. Pike were found in most Lake

St. Clair tributaries, at least in spring spawning conditions. In higher

quality tributaries, young pike were found well upstream, suggesting

these rivers support suitable habitat of temporarily flooded grassy

areas for pike to successfully spawn in the spring.

o

Yellow Perch: These fish are often found within the wetland areas at

the mouth of rivers during the summer months. Spawning activity

occurs in the spring either in the shallows of lakes and upstream into

the tributaries in areas of coarse woody debris and aquatic

vegetation. These omnivorous fish prefer cooler waters (<20 C) and

are relatively intolerant of low dissolved oxygen. Efforts to expand

Yellow Perch into other tributaries which currently do not support

the species would be beneficial for the sport and commercial fishery.

o

River Mouth/Lake Effect

The river mouth/lake effect area includes the lower reaches of streams and drains where, due to the influence of

lake levels, there is year round standing water. Depending on the long term fluctuations in Great Lakes water levels

there is annual variation in these lake effect areas. Lake effect lines on the figures throughout the municipality-by-

municipality section of this report were subjectively determined based on existing mapping and through

consultations with municipal Drainage Superintendents, based on an average year.

© Royal Ontario Museum (ROM)

© ROM
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Smallmouth Bass: Smallmouth Bass prefer rocky and gravelly

areas of lakes and rivers. They seek cover under submerged logs or

rocky shoals and prefer cooler water than Largemouth Bass.

Smallmouth Bass are omnivorous and tend to feed closer to the

stream bed. This species was found at the mouth of several Lake St.

Clair tributaries. As a result, this species was used as a target in this

major watershed.

Mid-stream and Headwaters

Mid-stream areas include those sections of streams and drains where pooling of water occurs during the summer

months. Headwater areas include the roadside drains and reaches of streams that typically dry up completely in the

summer months.

Johnny Darter: Only three darter species were found in scientific

studies of the Essex region, all within higher quality tributaries

with permanent base flow. The Johnny Darter has the least

demanding habitat requirements relative to other darters.

However, they require relatively clean water with gravels and

sand substrate with rock piles for spawning. While this type of

habitat is limited in Essex region rivers, efforts to attract this

species might be a good long range goal. This target fish species

is not necessary in tributaries where other more sensitive darters

species are found. Blackside Darter is recommended for the

Lake St. Clair basin tributaries since it was noted in several

tributaries.

Emerald Shiner: This species is an important food source for

several game fish. While they typically spend most of their time

in the open Detroit River and lake waters, they will move

inshore in the fall. This species was found within the lake effect

parts of nearly every river studied. While populations can

fluctuate wildly from year to year, reduced numbers has

implications for the fish that feed on this species. Providing

cover to escape predation in the near-shore areas is important.

Common Shiner: As its name suggests, this species is quite

common throughout Ontario streams. While it was found in

some Essex region tributaries, it was not found in many others.

Likely the limiting factor for this species is the limited amount

of habitat of flowing water with gravel riffles for spawning in

the spring. Introduction of pool:riffle sequences in many of the

river systems will provide much needed habitat diversity and the

Common Shiner would be a good indicator of success.

© ROM

© ROM

© ROM

© ROM
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Pumpkinseed: This species requires bays and slow moving

streams for its adult habitat and shallow, slow water near

submerged vegetation for spawning. Most Essex region

tributaries support this fish species, however, others do not.

Expansion of the range of this species further upstream and in

all tributaries would be a measure of success. Conversely, loss

of the species would suggest there are problems within the

system.

Green Sunfish: Although very similar to the pumpkinseed, this

species differs by seeking the shelter of logs or rocks for

spawning. All Lake St. Clair and Detroit River tributaries

support this species as well as over half of the Lake Erie

tributaries. A reduction in the range within a tributary or

between tributaries would signal problems.

All fish species listed would benefit from improved water quality and better connections between the lake and the

river. In some instances (Hillman/Lebo and Big Creek) there are barriers to upstream migration. In others, the

habitat at the mouth has been degraded by installation of sheet steel breakwall and/or landscaping of the shoreline,

and fish need to move a considerable distance upstream to reach suitable habitat. Some pockets of vegetative, log

or rock cover along the shoreline would also be beneficial.

9.0 Prelude to Appendices9.0 Prelude to Appendices
As described in earlier sections of this report, fish and fish habitat is fundamentally influenced by the existing

physical and biological characteristics of the region, and by human activities such as land uses, drainage, water

quality impairments, and so forth. Locally, these human activities are influenced most substantially by private

landowners (who determine to a large extent how to manage their properties and the aquatic habitats on them) and

municipalities (that guide land uses through their planning documents and alter the nature and timing of flows

through drainage works). To reflect this, the main part of this Fish Habitat Management Plan has been organized on

a municipality-by-municipality basis. It is hoped that this will result in ease-of-use and therefore wider adoption of

the report and its recommendations. However, it is important to consider that while only a small component of a

watershed may lie within one municipal jurisdiction, this area may be critical to downstream fish populations in one

or more neighbouring municipalities. Where there are data, shared watersheds are discussed in both municipalities’

sections. Where there are no data available, it is necessary to refer to the watershed discussion in the neighbouring

municipality.

The following Appendices present fish presence and distribution information, water quality results, and reach-by-

reach descriptions and recommendations for each watershed within the various municipalities. These sections are

intended to provide guidance to landowners and municipal Councils and staff in identifying opportunities for fish

habitat enhancement at both the planning and operational levels. More detailed information on the many

suggestions throughout the balance of the report can be provided by contacting the Essex Region Conservation

Authority.

© ROM

© ROM
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Appendix 1:
Fish Habitat Characteristics and

Enhancement Opportunities
for Municipalities in the Essex Region
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Lake Effect Largemouth Bass expand range

Northern Pike expand range

Yellow Perch expand range

Inland Reaches Johnny Darter indicator

Emerald Shiner important food for sport fish

Common Shiner indicator

Pumpkinseed expand range

Green Sunfish expand range

Common Name Lake Erie Lake St. Clair

Lebo Hillman Sturgeon Ruscom

Brown Bullhead [ [

Channel Catfish [ [

Common Carp [ [ [

Common Shiner [ [

Creek Chub [ [ [ [

Emerald Shiner [ [ [

Fathead Minnow [ [

Gizzard Shad [ [ [

Goldfish [ [

Green Sunfish [ [

Largemouth Bass [

Pumpkinseed [ [ [

Rock Bass [

Spottail Shiner [ [

Tadpole Madtom [

White Bass [ [

White Crappie [ [

White Sucker [ [ [ [

Yellow Bullhead [ [

Yellow Perch [ [

# of Species 16 15 10 5

Bold indicates target fish presence

Note: No fish were found during spring sampling in the Muddy Creek headwaters

Target Species

Fish Species Presence
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Fish Presence

Water Quality

Common Name Mouth Lake Effect Headwater
Summer Spring Summer Spring

Common Carp [ [ [

Creek Chub [ [

Emerald Shiner [ [

Fathead Minnow [ [

Gizzard Shad [ [

Goldfish [

Green Sunfish [

Largemouth Bass [

Pumpkinseed [

Tadpole Madtom [

White Sucker

Yellow Perch

# of Species 4 3 7 2

Bold indicates target fish presence

Sturgeon Creek Watershed

Mouth Lake Effect Midstream
Dissolved Oxygen ND = No Data

Phosphorus very poor

Nitrogen ND poor

Bacteria fair

Benthic

Overall
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Issues

Headwater

Unlike the rest of the watershed, the land within the  headwaters
are overlain by soils ranked as good for drainage. However,
much of this area is also in the near urban fringe of Leamington
with urbanization pressures and numerous greenhouse facilities.
There are also a large number of water taking permits
concentrated in the headwater area. These water takings could
affect baseflow. The Sturgeon Creek headwaters support few
fish species (Creek Chub and White Sucker) in the spring when
flows should be greatest. Habitat diversity is poor. Water quality
is very poor and particularly stressed by high levels of total
phosphorus (3-5 mg/L) and nitrates (up to 70 mg/L). Ammonia
was also high and there may be concerns of ammonia toxicity.
Levels of indicator bacteria were above safe recreational swimming standards (360 to 4600
CFU/100ml). Stream invertebrates, mostly dominated by aquatic worms and midge larvae, reflect
poor water quality.

Lake Effect

This mid-stream section is predominantly influenced by the
urban area of Leamington and associated commercial
developments. This leads to reduced infiltration and increased
storm runoff flows unless controlled by stormwater management
facilities. In the agricultural setting, the area is cropped to the top
of bank. Large greenhouse facilities are also present along this
section. Water quality is similar to headwater conditions but with
much higher indicator bacteria concentrations (520-34,000
CFU/100ml). The Emerald Shiner (an important food source for
Lake Erie sport and commercial fish) use the lake effect area in
the spring, suggesting the section of habitat may be  important
for spawning and nursery. However, they appear to move to the
mouth and into the lake by summer.

Mouth

Agricultural and urban land use intensity becomes
substantially reduced near the mouth of the Sturgeon.
However, fish habitat at the mouth, particularly along the
streambank, has primarily been altered for marina use. As a
result, habitat diversity, summer refuge and spring spawning
habitat is poor compared to neighbouring stream systems.
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Recommendations

• Determine and address sources of bacteria and nutrients in headwater and lake effect s
• Introduce additional fish habitat near the mouth

• wetland creation
• creation of grassy floodplains for spawning
• localized fish habitat structure for cover

• Introduce buffers along the watercourse. Buffers should be designed to encourage shading of the
stream to limit temperature and oxygen stress

• Create instream habitat diversity upstream of the lake effect area
• introduce small riffle areas to encourage aeration of the water column
• create pool areas for fish refuge in low flow periods

• Encourage proper disposal of greenhouse waste material
• Encourage infiltration efforts for future development proposals in headwater area where

drainage capability
• Review stormwater management activities, particularly for the large greenhouse facilities

o encourage baseflow enhancement
• Conduct hydrogeological investigations to determine depth of aquifer and potential for

e through augmentation
• If hydrogeological study warrants, review water taking permits to promote improved djust

timing, amounts or water saving measures)

ections

soils suggest
good

for
opportunities t

baseflow
nhancement

baseflow (a
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Common Name Mouth Lake Effect Headwater
Summer Spring Spring Summer

Brown Bullhead [

Common Carp [

Creek Chub [ [ [

Emerald Shiner [ [

Gizzard Shad [

Goldfish [

Green Sunfish [ [

Pumpkinseed [ [

Spottail Shiner [

White Bass [

White Crappie [

White Sucker [

Yellow Bullhead [

Yellow Perch [

# of Species 13 1 4 1

Bold indicates target fish presence

Hillman Creek Watershed

Headwater

Encroachment by adjacent landowner appears to be the most
significant impact on the riparian habitat of the Hillman Creek
headwaters. Water taking permits are few. Summer fisheries
investigations suggest there is some permanent water in the
headwater areas that supports fish (Creek Chub), despite soils
being imperfectly to poorly draining sandy loams. In the spring,
there was a greater diversity of fish species in the headwater
than found in the lake effect area. Habitat diversity could be
improved. Water quality was not sampled in the headwater area.
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Water Quality
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Lake Effect

Poor riparian buffers and low instream diversity appear to be
the limiting physical factors for the lake effect reaches of
Hillman Creek above Hillman Marsh. Downstream of
Highway 3, spring fish sampling found only one Emerald
Shiner. Water quality was not monitored, so the specific
cause(s) which might affect fish presence need further
investigation.

Mouth

There is a large wetland complex (Hillman Marsh) at the mouth
of this system. Despite the ideal habitat, fish populations and
species diversity are lower than would be expected, particularly
compared to other river systems along the Lake Erie shoreline.
Lake connection is often blocked by sediment buildup at the
mouth which is magnified during low lake levels. Water quality
was not monitored in the mouth area of Hillman Creek.

Recommendations

• Introduce buffers along the watercourse, particularly in the headwater areas
• Create instream habitat diversity

• mid-stream and lake effect areas should focus on riparian planting, the
re-establishment of flood plain areas and localized fish habitat enhancement,
such as establishment of sequences

• create pool areas in the headwater for improved refuge for fish in low flow conditions
• Determine water quality and/or habitat effects which contribute to reduced fish populations

in the mid-stream section
• Improve lake effect habitat through regular inspections of the barriers at the mouth of

Hillman Creek and provide openings to permit spring fish migration
• Investigate pike spawning activity in the marsh and enhance spawning habitats as appropriate

riffle:pool
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Fish Presence

Water Quality

Common Name Mouth Lake Effect Headwater
Summer Spring Fall Spring Summer

Brown Bullhead [

Channel Catfish [

Common Carp [ [ [ [

Common Shiner [

Creek Chub [ [ [

Emerald Shiner [

Fathead Minnow [ [ [

Gizzard Shad [ [

Green Sunfish [ [ [ [ [

Pumpkinseed [

Spottail Shiner [

White Bass [

White Crappie [

White Sucker [ [ [

Yellow Bullhead [

Yellow Perch [

# of Species 12 5 1 5 7

Bold indicates target fish presence

Lebo Creek Watershed

FISH HABITAT MANAGEMENT PLAN FOR THE ESSEX REGION

Mouth Lake Effect Midstream
Dissolved Oxygen ND ND ND = No Data

Phosphorus ND ND very poor

Nitrogen ND ND poor

Bacteria ND ND fair

Benthic ND ND

Overall ND ND
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Issues
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Lake Effect

Poor riparian buffers and low instream diversity appear to be the
limiting factors for the mid-stream reach of Lebo Creek. A
sampling station, downstream of Highway #3, revealed low fish
diversity and numbers in the spring and fall. In the fall, only
Green Sunfish were found below Highway #3. Water quality is
very poor. Summer oxygen levels are satisfactory, particularly
compared to other river systems in the area. However, bacteria
levels are typically above safe swimming standards (40-660
CFU/100ml). Fall total phosphorus levels were 5.0 mg/L and
fall nitrates were 70 mg/L, considerably higher than most other
sites in the region. No samples were collected in other seasons.
Aquatic invertebrates are dominated by midge larvae, aquatic worms and clams ( and

), which all reflect impaired conditions.
Pisidium

Sphaerium

Headwater

As with Sturgeon Creek, there are a large number of water
taking permits and large greenhouse operations concentrated in
the headwater area. Lebo Creek headwaters support few fish
species, even in the spring and fall when flows are greatest.
Habitat diversity is poor. Water quality was not monitored in the
headwaters.

Mouth

There is a large wetland complex (Hillman Marsh) at the
mouth of this system. Fish populations and species diversity
are lower than would be expected, particularly compared to
other river systems along the Lake Erie shoreline. Lake
connection is often blocked by sediment buildup at the mouth,
which is magnified during low lake levels. No water quality
data was collected at this location.



Recommendations

• Introduce buffers along the watercourse upstream from its influence with Hillman Marsh
• Create instream habitat diversity

• lake effect areas should focus on riparian planting for shade and
• create pool areas in headwater for improved low flow refugia

• Identify and address sources of nitrogen which may contribute to ammonia toxicity of fish
• Identify and address sources of phosphorus and bacteria
• Improve lake effect habitat through regular inspections of the barriers at the mouth of

Hillman Creek and create openings to permit spring fish migration
• Conduct hydrogeological investigations and review well records to determine depth of aquifer and the

potential for baseflow enhancement
• If the hydrogeological study warrants, review water taking permits to promote improved

baseflow (adjust timing, amounts or water saving measures)
• Review stormwater management activities, particularly for the large greenhouse facilities for

opportunities to encourage baseflow enhancement

riffle:pool sequences
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Headwater

No fish were found in Muddy Creek headwaters during the
single spring sampling period. Water quality studies found
better water quality conditions in the headwaters than in
other Leamington area tributaries. Data were collected in all
seasons, suggesting the headwater is a permanent stream so
there should be fish. Further study is needed to provide an
overview of fish habitat issues and opportunities.

Muddy Creek Watershed

Recommendations

• Promote soil conservation measures, particularly conservation tillage, wind breaks, buffer strips and
grassed waterways for surface drainage

Continue to identify and address sources of bacteria and nutrients from watershed sources. Faulty
septic systems are a key consideration

•

Issues

Fish Presence

Water Quality

No fish were found in the Muddy Creek headwater during the single spring sampling period.

Mouth Lake Effect Midstream

Dissolved Oxygen ND ND ND = No Data

Phosphorus very poor

Nitrogen poor

Bacteria fair

Benthic

Overall

Fish Habitat Management Plan for the Essex Region
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Ruscom River Headwater
See Town of Lakeshore and Town of Kingsville sections for more information on the Ruscom River.

Common Name Headwater
Spring

Bluntnose Minnow [

Central Mudminnow [

Common Carp [

Common Shiner [

Creek Chub [

Goldfish [

Largemouth Bass [

Pumpkinseed [

Rock Bass [

White Sucker [

Yellow Bullhead [

# of Species 11

Bold indicates target fish presence

Recommendations

• Buffers and riparian shade to
improve summer water volume

• Create pools for permanent water
areas

• Pockets of good draining soils
and sandy surficial deposits
suggest opportunity to improve
baseflow

Fish Presence

Water Quality

Headwater
Dissolved Oxygen ND = No Data

Phosphorus very poor

Nitrogen ND poor

Bacteria fair

Benthic

Overall

Fish Habitat Management Plan for the Essex Region
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Issues

Headwater

This tributary outlets to Lake St. Clair.  In the summer, baseflow
is negligible and resident fish seek pools for low flow refuge.
Opportunities to improve baseflow are limited, although there
are pockets of well draining soils in the area which may provide
some baseflow. Introduction of riparian buffers for streamside
shade would reduce water losses from evaporation and modify
stream temperatures. Introduction of riffle habitat will aerate the
water when it does flow and form additional pools for low flow
refuge through the summer.
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Near Mouth Largemouth Bass expand range

Northern Pike expand range

Yellow Perch expand range

Up River Johnny Darter indicator

Emerald Shiner important food for sport fish

Common Shiner indicator

Pumpkinseed expand range

Green Sunfish expand range

Common Name Lake Erie Lake St. Clair Detroit River
Mill Wigle Sturgeon Belle Ruscom Canard

Black Bullhead [ [

Bluntnose Minnow [ no data [ no data

Bowfin †

Central Mudminnow ‡ [ [

Central Stoneroller [ [

Channel Catfish [

Common Carp [ [ [ [

Common Shiner [ [ [

Creek Chub [ [ [ [

Emerald Shiner [ [

Fathead Minnow [ [ [

Finescale Dace †

Gizzard Shad [

Goldfish [ [ [ [

Grass Pickerel †

Green Sunfish [

Greenside Darter †

Johnny Darter [

Largemouth Bass [ [

Least Darter †

Orangespotted Sunfish ‡

Pumpkinseed [

Quillback ‡ [ [

Rock Bass ‡

Rosyface Shiner † [

Spotfin Shiner [ [

Spottail Shiner [ [

Striped Shiner ‡

White Bass [

White Sucker [ [ [ [

Yellow Bullhead [ [

Yellow Perch [

# of Species 12 29 0 9 11 0

Bold indicates target fish presence

† - fish species unique to this creek in the Lake Erie Watershed

‡ - fish species unique to this creek and Cedar Creek in the Lake Erie Watershed

refer to

Leamington

Sturgeon

Creek

Headwater

Discussion

refer to Essex

Canard River

Headwater

Discussion

Target Species

Fish Species Presence

FISH HABITAT MANAGEMENT PLAN FOR THE ESSEX REGIONFish Habitat Management Plan for the Essex Region
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Common Name Headwater
Spring Summer

Central Stoneroller [ [

Common Carp [

Common Shiner [

Creek Chub [ [

Emerald Shiner [

Fathead Minnow [ [

Gizzard Shad [

Spotfin Shiner [

Spottail Shiner [

White Bass [

White Sucker [ [

Yellow Perch [

# of Species 4 12

Bold indicates target fish presence

Mill Creek Watershed
Fish Presence

Water Quality

No water quality data were collected for this watershed.

FISH HABITAT MANAGEMENT PLAN FOR THE ESSEX REGIONFish Habitat Management Plan for the Essex Region
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Issues

Headwater

In the upstream reaches of Mill Creek, there is a pocket of sandy
soils along with a broader expanse of well drained sandy loams.
These soil types suggest an ability to supply baseflow to the
creek. However, much of this area is also within the near urban
fringe of the townsite of Kingsville. Historic records indicate a
greater diversity of fish species in summer surveys than were
found in more recent spring investigations. Habitat diversity is
now poor with stormwater pond outlets and greenhouses in the
headwater area. Water quality was not sampled. With a moderate
riparian vegetative cover and some riffle habitat, fish species
diversity could be increased. Both water quality sampling and
additional fish population investigations are needed to determine whether or not fish habitat is
severely degraded or is affected by downstream conditions which may limit upstream migrations
of other species. There is a need to identify areas with sandy soils and/or well drained soils, and
identify measures to enhance baseflow through infiltration of stormwater to this area.



FISH HABITAT MANAGEMENT PLAN FOR THE ESSEX REGIONFish Habitat Management Plan for the Essex Region

Midstream

This midstream section is predominantly influenced by
urbanization in the townsite of Kingsville and associated
industrial and commercial developments. This leads to reduced
infiltration and increased storm runoff flows. The riparian
corridor is a steep valley which is well vegetated, although some
encroachment to the top of bank is present. A habitat survey
through this section may identify barriers to upstream migration
or perhaps stresses to the system as a result of urbanization.
Opportunities to create deeper pool areas as refuge from extreme
flows during urban runoff events may help sustain fish within the
system.

Lake Effect/Mouth

Because of topography, the mouth and lake effect areas only
form a small percentage of the watercourse length. The creek has
been channelized and straightened through a municipal park in
this area. The top of bank consists of maintained grasses with
little shade or cover. This site offers opportunity for fish habitat
enhancements. A spring fisheries survey would be useful to
determine species which may be migrating upstream seeking
spawning areas. Their biology will help to focus habitat
enhancement initiatives. The culvert(s) associated with road
crossings at the mouth should be reviewed to ensure that size and
invert elevation is not restricting upstream movement of fish.

40

Recommendations

• Introduce additional fish habitat near the mouth (eg. wetland creation, creation of grassy floodplains for
spawning, localized fish habitat structures for cover)

• Review culvert designs to determine whether or not these are limits to upstream fish migration
• Introduce shade plants along Mill Creek at Lakeside Park
• Encourage infiltration efforts for future development proposals in the headwater areas where soils suggest

good drainage capability
• Conduct a hydrogeological investigation to determine depth of aquifer and potential for baseflow

enhancement
• Review urban stormwater management for retrofit opportunities and/or to encourage baseflow

enhancements
• Evaluate mid-stream section for migration barriers or other stressors to fish presence and migration



Common Name Lake Effect Headwater
Spring Summer Fall Spring Fall

Black Bullhead [ [

Bluntnose Minnow [ [ [

Bowfin †

Central Mudminnow ‡ ‡

Central Stoneroller [ [ [

Channel Catfish [

Common Carp [ [ [

Common Shiner [ [ [ [ [

Creek Chub [ [ [ [ [

Emerald Shiner [

Fathead Minnow [ [ [ [

Finescale Dace † †

Gizzard Shad [

Goldfish [

Grass Pickerel †

Green Sunfish [ [ [ [

Greenside Darter † [

Largemouth Bass [

Least Darter †

Orangespotted Sunfish ‡

Pumpkinseed [ [

Quillback ‡

Rock Bass [

Rosyface Shiner †

Spotfin Shiner [

Spottail Shiner [

Striped Shiner ‡

White Sucker [ [ [ [

Yellow Bullhead [

# of Species 10 11 18 8 10

Bold indicates target fish presence

† - fish species unique to this creek in the Lake Erie Watershed

‡ - fish species unique to this creek and Cedar Creek in the Lake Erie Watershed

Wigle Creek Watershed
Fish Presence

Water Quality

No water quality data were collected for this watershed.

FISH HABITAT MANAGEMENT PLAN FOR THE ESSEX REGIONFISH HABITAT MANAGEMENT PLAN FOR THE ESSEX REGIONFish Habitat Management Plan for the Essex Region
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Issues

Mouth

The mouth and lake effect area of this tributary is ideally
suited for many fish species, including Northern Pike and
Largemouth Bass. Of these two species only Largemouth Bass
were found, although additional investigations are needed,
particularly in the spring to determine whether or not Northern
Pike are using the Wigle Creek marsh for spawning habitat as
is the case for the nearby Cedar Creek marsh. Other than
barriers to upstream fish migration, no further work is needed
in the mouth/lake effect area.

Four fish species (Bowfin, Grass Pickerel, Least Darter and
Rosyface Shiner) were found exclusively in Wigle Creek
within the Lake Erie Basin. All were in the lake effect area and the Least Darter and Rosyface
Shiner were found only in Wigle Creek and nowhere else in the Essex region. An additional five
species (Central Mudminnow, Orangespotted Sunfish, Quillback, Rock Bass and Striped Shiner)
were found only in Wigle Creek and Cedar Creek in the Lake Erie tributaries.

Headwater

As with Mill Creek, there is a deposit of sandy soils and well
drained soils in the headwater areas. These areas provide
baseflow to Wigle Creek which helps support some of the
highest fish diversity along Lake Erie within Essex County.
Two fish species (Finescale Dace and Greenside Darter) were
found only in these headwaters in Essex County.  Finescale
Dace are typically found in cool waters downstream of bogs,
and Greenside Darter prefer cool clear streams with algal
covered rocks. Baseflow and wetland areas should be
maintained to ensure that these species remain.

Lake Effect

There is a 2 m high dam which blocks upstream migration of
many fish. Removal of this dam or creation of a fish bypass
around this barrier should be considered to encourage a
greater fish diversity in the headwaters. In addition, it would
expand the potential spawning habitat of migratory fish.
Riparian shade needs to be maintained to protect against
warmer water.

FISH HABITAT MANAGEMENT PLAN FOR THE ESSEX REGIONFish Habitat Management Plan for the Essex Region
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Common Name Mouth
Lake Effect

Banded Killifish †

Black Bullhead [

Black Crappie [

Blackside Darter †

Bluegill †

Bluntnose Minnow [

Brassy Minnow †

Brown Bullhead [

Central Mudminnow ‡

Central Stoneroller [

Channel Catfish [

Common Carp [

Common Shiner [

Creek Chub [

Emerald Shiner [

Fathead Minnow [

Freshwater Drum †

Gizzard Shad [

Goldfish [

Green Sunfish [

Johnny Darter †

Largemouth Bass [

Logperch †

Longear Sunfish †

Orangespotted Sunfish ‡

Pumpkinseed [

Quillback ‡

Rock Bass [

Shorthead Redhorse †

Spotfin Shiner [

Spottail Shiner [

Striped Shiner ‡

Tadpole Madtom [

Trout-perch †

White Bass [

White Perch †

White Sucker [

Yellow Bullhead [

Yellow Perch [

# of Species 39

Bold indicates target fish presence

† - fish species unique to this creek in

the Lake Erie Watershed

‡ - fish species unique to this creek

and Wigle Creek in the Lake Erie

Watershed

Mouth & Lake Effect of Cedar Creek
Fish Presence Water Quality

No water quality data were collected for this area.

FISH HABITAT MANAGEMENT PLAN FOR THE ESSEX REGION

Lake Effect/Mouth

Because of the size of the Cedar Creek
wetland and extent of lake effect
influence, these two areas have been
combined for discussion. Nine species
were found in this area that were not
found in any other Lake Erie tributary in
the Essex region. Central Mudminnow,
Orangespotted Sunfish, Quillback, Rock
Bass and Striped Shiner were found in
Cedar Creek and Wigle Creek but
nowhere else in the Lake Erie tributaries.
All Lake Erie target species were found
somewhere within this watershed. This
system should be considered a reference
area for the Essex region. Habitat
enhancements are not necessary here,
although ongoing water quality
enhancements should be accelerated.

Issues

Fish Habitat Management Plan for the Essex Region
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Ruscom River Fish Presence

Common Name Headwater
Spring

Bluntnose Minnow [

Central Mudminnow [

Common Carp [

Common Shiner [

Creek Chub [

Goldfish [

Largemouth Bass [

Pumpkinseed [

Rock Bass [

White Sucker [

Yellow Bullhead [

# of Species 11

Bold indicates target fish presence

Belle River and Ruscom River Headwaters
See Town of Lakeshore section for more information on the Belle and Ruscom River.

Belle River Fish Presence

Water Quality

No water quality data were collected for these areas.

Common Name Headwater
Spring Summer

Black Bullhead [

Central Mudminnow [

Common Carp [

Creek Chub [ [

Fathead Minnow [

Johnny Darter [

Pumpkinseed [ [

White Sucker [

# of Species 6 4

Bold indicates target fish presence

FISH HABITAT MANAGEMENT PLAN FOR THE ESSEX REGIONFish Habitat Management Plan for the Essex Region
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Issues

Headwater

Both of these tributaries outlet to Lake St. Clair. While
the Belle River has a better riparian corridor within the
Town of Kingsville compared to the Ruscom River,
there were more fish species found in the Ruscom
headwaters during spring investigations. The dam
south of County Road 8 on the Belle River needs to be
investigated for opportunities to remove or bypass this
migration barrier. In the summer, baseflow is
negligible and resident fish seek pools for low flow
refuge. Opportunities to improve baseflow are limited
although there are pockets of well draining soils in the
area which may provide some baseflow. Introduction
of a riparian buffer for streamside shade would reduce
water losses from evaporation and modify stream
temperatures. Introduction of riffle habitat will aerate
the water when it does flow and form additional pools
for low flow refuge through the summer.

Belle River Headwaters

Recommendations
• Remove or bypass the dam which presents a migration barrier on the Belle River to expand the range

and diversity of fish species

Introduce more riffles to encourage aeration of the water column and the formation of pools for
refuge

•
•

•

•
•

Create buffers along both watercourses to provide shade and water quality enhancements

Collect water quality data in these headwaters to determine primary water quality stresses on fish
presence
Investigate opportunities to encourage baseflow enhancement in areas with well-drained soils
Ensure summer low flows though improved stormwater management or low flow augmentation

Ruscom River Headwaters

Fish Habitat Management Plan for the Essex Region
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Target Species

Fish Species Presence

Lake Effect Largemouth Bass expand range

Northern Pike expand range

Yellow Perch expand range

Inland Reaches Johnny Darter indicator

Emerald Shiner important food for sport fish

Common Shiner indicator

Pumpkinseed expand range

Green Sunfish expand range

Common Name Lake Erie Detroit River
Cedar Fox/Dolson Canard

Banded Killifish †

Black Bullhead [ [ [

Black Crappie [

Blackside Darter † [

Bluegill † [

Bluntnose Minnow [ [ [

Brassy Minnow †

Brown Bullhead [ [

Central Mudminnow ‡ [

Central Stoneroller [

Channel Catfish [

Common Carp [ [ [

Common Shiner [ [

Creek Chub [ [ [

Emerald Shiner [ [

Fathead Minnow [ [ [

Freshwater Drum †

Gizzard Shad [ [ [

Golden Shiner [

Goldfish [ [ [

Grass Pickerel [

Greater Redhorse [

Green Sunfish [ [ [

Johnny Darter † [

Largemouth Bass [ [

Logperch †

Longear Sunfish †

Northern Pike [ [

Orangespotted Sunfish ‡

Pumpkinseed [ [

Quillback ‡

Rainbow Trout [

Rock Bass ‡

Shorthead Redhorse †

Spotfin Shiner [ [

Spottail Shiner [ [

Spotted Sucker [

Striped Shiner ‡ [

Tadpole Madtom [ [

Trout-perch †

W hite Bass [ [

W hite Crappie [

W hite Perch †

W hite Sucker [ [ [

Yellow Bullhead [

Yellow Perch [

# of Species 12 29 0

Bold indicates target fish presence

† - fish species unique to this creek in the Lake Erie W atershed

‡ - fish species unique to this creek and W igle Creek in the Lake Erie

W atershed

Fish Habitat Management Plan for the Essex Region

47



Fish Presence

Water Quality

Cedar Creek Watershed

Common Name Mouth Lake Effect Headwater
Summer Spring Summer Spring Summer Fall

Banded Killifish †

Black Bullhead [ [ [ [

Black Crappie [

Blackside Darter † †

Bluegill † † † †

Bluntnose Minnow [ [ [ [ [ [

Brassy Minnow †

Brown Bullhead [ [

Central Mudminnow ‡ ‡ ‡

Central Stoneroller [ [

Channel Catfish [

Common Carp [ [ [ [ [

Common Shiner [ [

Creek Chub [ [

Emerald Shiner [ [ [ [

Fathead Minnow [ [ [ [ [

Freshwater Drum †

Gizzard Shad [ [

Goldfish [ [ [ [

Green Sunfish [ [ [ [ [

Johnny Darter † † †

Largemouth Bass [ [

Logperch †

Longear Sunfish †

Northern Pike [

Orangespotted Sunfish ‡ ‡ ‡

Pumpkinseed [ [ [ [ [

Quillback ‡ ‡

Rock Bass [ [

Shorthead Redhorse †

Spotfin Shiner [

Spottail Shiner [

Striped Shiner ‡

Tadpole Madtom [ [ [

Trout-perch †

White Bass [

White Perch † † †

White Sucker [ [ [ [

Yellow Bullhead [

Yellow Perch [

# of Species 26 16 16 18 4 15

Bold indicates target fish presence

† - fish species unique to this creek in the Lake Erie Watershed

‡ - fish species unique to this creek and Cedar Creek in the Lake Erie Watershed

Mouth Lake Effect Midstream
Dissolved Oxygen ND ND ND ND = No Data

Phosphorus ND very poor

Nitrogen ND poor

Bacteria ND fair

Benthic ND

Overall ND

Fish Habitat Management Plan for the Essex Region
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Headwater

Pockets of sandy surficial soils and well drained soils in the
headwater areas may serve to sustain Cedar Creek with baseflow,
although pools separated by dry creek bed often occur in the
summer. Summer fish populations are significantly reduced
compared to spring and fall, suggesting that flow is a limiting
factor. The Blackside Darter and Johnny Darter were found only
in the Cedar Creek headwaters among all of the Lake Erie
tributaries. Sources of base flow need to be investigated and
plans to protect and enhance baseflow need to be developed as
part of an implementation strategy. No fisheries investigations
were conducted on the drain, which flows northwest through
Harrow before it connects to Cedar Creek. This drain has limited riparian shade and does not
contain permanent water until downstream from Harrow. Dissolved oxygen and temperature should
be investigated. Buffer plantings need to be a focus for enhancement in this portion of the tributary.
Once habitat enhancements have been introduced, this system should be considered a reference
stream for the Essex region.

Lake Effect

This section supports many fish species that occur only in
Cedar Creek and Wigle Creek out of all the Lake Erie
tributaries. Riparian vegetation provides good habitat values,
although ongoing efforts to improve water quality through
agricultural best management practices and landowner
stewardship should be accelerated. This system should be
considered a reference area for the Essex region.

Recommendations

• Introduce additional fish habitat in the Richmond Drain from Harrow downstream (e.g., buffer strips
and establishment of sequences)

• Encourage infiltration efforts for future development proposals in headwater area where soils suggest
good drainage capability

• Create low flow refuge pools in the headwaters of Cedar Creek
• Determine and address sources of bacteria and nutrients in headwater and lake effect sections
• Ensure summer low flows through improved stormwater management and low flow augmentation

riffle:pool

Issues

Fish Habitat Management Plan for the Essex Region
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Fish Presence

Water Quality

No water quality data were collected for this area.

Fox Creek and Dolson Creek Watersheds

Common Name Mouth Headwater
Spring Summer Summer Fall

Black Bullhead [

Bluntnose Minnow [

Brown Bullhead [ [

Common Carp [ [ [

Common Shiner [

Creek Chub [ [ [

Emerald Shiner [ [

Fathead Minnow [ [ [

Gizzard Shad [

Goldfish [ [ [

Greater Redhorse †

Green Sunfish [ [ [

Rainbow Trout [

Spotfin Shiner [

Spottail Shiner [

White Sucker [ [

# of Species 10 11 2 6

Bold indicates target fish presence

† - fish species unique to this creek in the Lake Erie Watershed

Fish Habitat Management Plan for the Essex Region
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Issues

Lake Effect/Mouth

The watersheds for Fox
and Dolson Creeks are
small compared to other
Lake Erie tributaries. The
main focus should be on
improvement of fish
habitat in the lake effect
area, which is a small
watercourse lined with
wetland habitat.
Floodplain areas appear
ideal for Northern Pike, a
target fish species.
Barriers to upstream migration should be identified, including culvert size and invert levels. The
Greater Redhorse was found here and nowhere else in Essex region. This species is on the MNR
tracking list and should be investigated further.

Recommendations

• Create instream habitat diversity upstream of the lake effect area
• introduce small riffle areas to encourage aeration of the water
• create pool areas for low flow refugia

• Encourage infiltration efforts for future development proposals in headwater area where soils suggest
good drainage capability

Headwater

Only two species (Fathead
Minnow and Green
Sunfish) were found in
these headwater areas in
the summer.  Lack of
permanent water, low
dissolved oxygen and
high temperatures are
likely the main limiting
factors. Spring surveys of
fish presence are needed
to determine the
importance of the area for spawning habitat. Efforts are needed to expand headwater habitat to
provide more areas of permanent water.  No water quality data were collected. This should be
done to determine aquatic invertebrate communities, summer dissolved oxygen and
temperature.

Fox Headwaters Dolson Headwaters

Fox Mouth Dolson Lake Effect

Fish Habitat Management Plan for the Essex Region
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Fish Presence

Water Quality

Canard River Headwater
See Town of Amherstburg section for more information on the Canard River mid-stream section..

Common Name Headwater
Spring Summer Fall

Black Bullhead [ [ [

Blackside Darter [ [

Bluegill [

Bluntnose Minnow [ [ [

Central Mudminnow [ [ [

Common Carp [

Creek Chub [ [ [

Fathead Minnow [ [ [

Gizzard Shad [

Golden Shiner [

Goldfish [

Grass Pickerel [

Green Sunfish [ [ [

Johnny Darter [ [

Largemouth Bass [

Northern Pike [

Pumpkinseed [

Spotted Sucker [

Striped Shiner [

Tadpole Madtom [

White Bass [

White Crappie [

White Sucker [

# of Species 10 7 20

Bold indicates target fish presence

Headwater
Dissolved Oxygen ND = No Data

Phosphorus very poor

Nitrogen poor

Bacteria fair

Benthic

Overall

Fish Habitat Management Plan for the Essex Region
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Recommendations

• Determine and address sources of bacteria and nutrients in the headwater sections of the Longmarsh
Drain

• Introduce buffers along the headwater drains, buffers should be designed to encourage shading of the
stream to limit temperature and oxygen stress where there is permanent water or isolated pools

• Create instream habitat diversity in the headwater areas
• introduce small riffle areas to encourage aeration of the water
• create pool areas for low flow refugia

• Ensure summer low flows through improved stormwater management or low flow augmentation

Issues

Headwater

The headwater area of the Canard River dominates the Town
of Essex’s portion of the watershed. The Canard River
headwaters have the best summer dissolved oxygen levels of
anywhere in the Essex region. Water chemistry is also among
the best found in the Essex Region. However, water quality
problems still persist for several contaminants and ongoing
attention to best management practices and septic upgrades is
required. For most of its length, this section of river has a
well vegetated riparian corridor which provides shade and
cover. Leaf material is introduced to the stream as an
important food source for aquatic invertebrates in headwater
areas. Although a headwater target species (Common Shiner)
was not found here, all other target species utilized the
headwaters for parts of their life cycle. The Spotted Sucker, a fish species being tracked by
MNR, used this section in the fall and it was the only location where Pearl Dace was found in
the Essex region. This section should be considered a reference headwater area for future
monitoring. Additional efforts to improve water quality, expanding the riparian habitat to the
headwater limits and ensuring summer low flows are the main management efforts needed for
this area. The Canard River low flow augmentation pond constructed by ERCA in 2003 will
help address the low flow problem in the Canard River.

Longmarsh Drain, a major tributary to the Canard River originating west of Harrow, hosts some
of the highest bacteria and nitrogen concentrations found in the Essex region. No fisheries
collections were done in this section of the river. The sources of impairment should be identified
and corrected. This tributary has limited riparian cover. Baseflow and low flow refugia should
be tracked along this section to determine where riparian shade would be beneficial. Buffers
need to be introduced along the remainder of the channel to improve water quality.

Fish Habitat Management Plan for the Essex Region
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Target Species

Fish Species Presence

Lake Effect Largemouth Bass expand range

Northern Pike expand range

Yellow Perch expand range

Inland Reaches Johnny Darter indicator

Emerald Shiner important food for sport fish

Common Shiner indicator

Pumpkinseed expand range

Green Sunfish expand range

Common Name Detroit River
Big Canard

Alewife [

Banded Killifish [

Black Bullhead [ [

Black Crappie [ [

Blackside Darter [

Bluegill [

Bluntose Minnow [

Brown Bullhead [ [

Central Mudminnow [

Common Carp [ [

Creek Chub [

Emerald Shiner [ [

Fathead Minnow [ [

Gizzard Shad [ [

Golden Shiner [

Goldfish [ [

Grass Pickerel [

Green Sunfish [ [

Hornyhead Chub †

Johnny Darter [

Largemouth Bass [

Northern Pike [ [

Orangespotted Sunfish [

Pearl Dace †

Pumpkinseed [ [

Quillback [

Rock Bass [

Spottail Shiner [ [

Spotted Sucker [

Striped Shiner [

Tadpole Madtom [

W hite Bass [

W hite Crappie [

W hite Perch [

W hite Sucker [

Yellow Bullhead [

Yellow Perch [ [

# of Species 13 37

Bold indicates target fish presence

† - fish species unique to Detroit River Drainage

Fish Habitat Management Plan for the Essex Region
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Fish Presence

Water Quality

Big Creek Watershed

Common Name Mouth Lake Effect Headwater
Spring Summer Spring Spring

Black Bullhead [

Black Crappie [

Brown Bullhead [

Common Carp [ [

Emerald Shiner [

Fathead Minnow [ [ [

Gizzard Shad [

Goldfish [ [ [

Green Sunfish [ [

Northern Pike [

Pumpkinseed [

Spottail Shiner [

Yellow Perch [

# of Species 1 13 4 2

Bold indicates target fish presence

Mouth Lake Effect Headwater
Dissolved Oxygen ND ND ND = No Data

Phosphorus ND ND very poor

Nitrogen ND ND poor

Bacteria ND ND fair

Benthic ND ND

Overall ND ND

Fish Habitat Management Plan for the Essex Region
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Headwater

Only Fathead Minnows and Goldfish were found in the
headwaters of Big Creek in spring investigations, despite good
habitat structure in the channel and floodway. Downstream
barriers to fish passage and low flow refuge in the headwaters
are likely the limiting factors to species diversity and
abundance. As the townsite of Amherstburg expands and
generates more storm event runoff, there may be a need to
create larger pool areas and instream cover for fish refuge from
high flow velocities. Culverts may act as barriers because of
high flow velocities or invert elevations.

Lake Effect/Mouth

Historic species numbers were greater than the results of more
recent spring investigations. The barrier at the mouth of Big
Creek, which is designed to maintain flooded waters for
waterfowl, is a barrier to migration of fish species into the
creek. However, fish species within Big Creek marsh should
be self-sustaining unless they have been severely impacted by
low dissolved oxygen levels or other upstream impacts.
Fishing pressure and predation by piscivorous birds may also
be limiting. The management of the barrier should be
reviewed in an attempt to maximize the fisheries and
waterfowl benefit of its operation. A fish bypass or periodic
introductions of fish upstream of the barrier may be needed.

Issues

Recommendations

•
•
•

•
•
•

Create instream habitat diversity upstream of the lake effect area
introduce small riffle areas to encourage aeration of the water
create pool areas for low flow refugia

Identify barriers to upstream migration within headwater areas
Review operation of dam at mouth of Big Creek to maximize waterfowl and fish benefits
Conduct more fish inventory work both seasonally and further upstream for a better understanding of
the range and diversity of fish

Fish Habitat Management Plan for the Essex Region
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Fish Presence

Water Quality

Canard River Watershed

Common Name Mouth Lake Effect Headwater
Summer Spring Summer Spring Summer Fall

Banded Killifish [

Black Bullhead [ [ [

Black Crappie [ [

Blackside Darter [ [ [

Bluegill [ [ [

Bluntnose Minnow [ [ [

Brown Bullhead [ [

Central Mudminnow [

Common Carp [ [ [ [

Creek Chub [ [ [

Emerald Shiner [

Fathead Minnow [ [ [ [

Gizzard Shad [ [ [

Golden Shiner [

Goldfish [ [ [ [

Grass Pickerel [

Green Sunfish [ [ [ [ [ [

Hornyhead Chub †

Johnny Darter [ [ [

Largemouth Bass [

Northern Pike [

Orangespotted Sunfish [ [ [

Pearl dace † in Essex

Pumpkinseed [ [

Quillback [

Rock Bass [

Spottail Shiner † in Essex

Spotted Sucker †

Striped Shiner † in Essex

Tadpole Madtom [ [

White Bass [

White Crappie [ [

White Perch [

White Sucker [ [ [ [

Yellow Bullhead [ [

Yellow Perch [

# of Species 2 8 2 18 25 20

Bold indicates target fish presence

† - unique to Detroit River Drainage

Mouth Lake Effect Headwater
Dissolved Oxygen ND = No Data

Phosphorus very poor

Nitrogen poor

Bacteria fair

Benthic

Overall

Fish Habitat Management Plan for the Essex Region
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Issues

Recommendations

•

•

•

•
•
•

•
•

Determine reasons for higher quality aquatic communities downstream of County Road 9 and replicate in
other areas
Introduce additional fish habitat near the mouth (wetland creation, creation of grassy floodplains for
spawning, localized fish habitat structures for cover)
Introduce buffers along midstream sections of the watercourse; buffers should be designed to encourage
shading of the stream to limit temperature and oxygen stress.
Create instream habitat diversity upstream of the lake effect area

introduce small riffle areas to encourage aeration of the water
create pool areas for low flow refugia

Determine and address sources of bacteria and nutrients
Investigate opportunities for walleye and lake sturgeon habitat expansion

Fish Habitat Management Plan for the Essex Region

Midstream

This midstream section supports a high diversity of fish species.
All target species except the Common Shiner were found here.
The diversity of fish is high. While water quality is generally
poor, some of the best aquatic invertebrate communities were
found in the Essex Region downstream (west) of County Road 9
on both branches of the Canard River. Mayflies and stoneflies,
considered sensitive to pollution occur here. The reasons for the
disconnect between water chemistry and benthic data needs
further investigation. No fisheries work was done here. Sources
of high bacteria and phosphorous levels need to be identified.
Buffers to provide shading and limit summer temperatures
would be beneficial.

Lake Effect/Mouth

The Canard River at the mouth is the widest river in the Essex
region. Given its size it is impossible to collect fish or
invertebrates with the same techniques used elsewhere. As a
result, the low taxa richness and poor benthic invertebrate
quality should be interpreted with caution, as it is likely not
indicative of conditions but rather a result of sampling
technique. However, the Canard River marshes at the mouth
are predominantly managed marshes with dykes and pumping
schemes to keep the marshes flooded. These wetlands are
managed for waterfowl. There is little fisheries benefit from
this managed habitat. Expansion of the existing shore
connected wetlands for floodplain spawning habitat, particularly for Northern Pike, would be
beneficial. This river may be large enough to attract walleye upstream to spawn in spring. However,
suitable rock spawning shoals are not present. This opportunity should be further explored. Finally,
Lake Sturgeon have been observed in the Detroit River near the Canard River mouth (pers.comm., B.
Manny, USGS). Opportunities to create spawning areas and juvenile habitat for near shore shelter
within the Canard River should also be investigated further.
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Target Species

Fish Species Presence

Lake Effect Largemouth Bass expand range

Yellow Perch expand range

Inland Reaches Johnny Darter indicator

Emerald Shiner important food for sport fish

Common Shiner indicator

Pumpkinseed expand range

Green Sunfish expand range

Common Name Detroit River
Canard Turkey

Tribudary Tributary

Black Bullhead [ [

Bluegill [ [

Bluntose Minnow [

Central Mudminnow [

Common Carp [ [

Emerald Shiner [

Fathead Minnow [

Gizzard Shad [

Golden Shiner [

Goldfish [ [

Green Sunfish [ [

Largemouth Bass [

Orangespotted Sunfish [

Pumpkinseed [

Spotfin Shiner [

Striped Shiner [

White Sucker [

Yellow Bullhead [

# of Species 6 17

Bold indicates target fish presence

Fish Habitat Management Plan for the Essex Region
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Fish Presence

Water Quality

Canard River Tributary

FISH HABITAT MANAGEMENT PLAN FOR THE ESSEX REGION

Common Name Tributary Headwater
Spring

Black Bullhead [

Bluegill [

Common Carp [

Goldfish [

Green Sunfish [

Yellow Bullhead [

# of Species 6

Bold indicates target fish presence

Lake Effect Headwater
Dissolved Oxygen ND = No Data

Phosphorus very poor

Nitrogen poor

Bacteria fair

Benthic

Overall

Fish Habitat Management Plan for the Essex Region
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Midstream

This tributary to the Canard River originates in the extreme
northeast section of the Town of LaSalle. It flows through
primarily agricultural land in East Cahill Drain. This tributary
supports a low species diversity, even in the spring, based on
field investigations conducted in 2000. Part of this low diversity
is likely related to the size of the water body relative to the
equipment used for sampling which would limit fish collections
to the nearshore. Nevertheless, when compared with the West
Cahill Drain which flows to Turkey Creek and supports a high
species diversity, it would appear this tributary is under some
habitat stress. As a result, the fish population appears to prefer the
main Canard River which lies primarily in the Town of
Amherstburg. The most apparent physical difference between the
two branches of the Cahill Drain is the disparity in riparian vegetation along their banks. The East
Cahill branch has very little riparian cover to provide shade and temperature amelioration in the hot
summer months. The site is also likely an area of heavy deposition from upstream sediment
contributions given that the channel is very wide relative to flow. Much of this water is likely
backwater effects from the Detroit and Canard Rivers, as this station lies within the lake effect area.

Issues

Recommendations

•

•
•

Plant riparian buffers to provide shade along the south and west banks of East Cahill Drain to reduce
temperature effects during the hot summer months
Investigate opportunities to establish and maintain a low flow channel within the lake effect areas
Create nearshore wetland features adjacent to the low flow channel which would regularly flood
in runoff events

Fish Habitat Management Plan for the Essex Region
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Fish Presence

Water Quality

Turkey Creek Watershed

Common Name Tributary Midstream
Spring Summer

Black Bullhead [

Bluegill [

Bluntose Minnow [ [

Central Mudminnow [

Common Carp [

Emerald Shiner [

Fathead Minnow [

Gizzard Shad [

Golden Shiner [

Goldfish [

Green Sunfish [ [

Largemouth Bass [ [

Orangespotted Sunfish [ [

Pumpkinseed [

Spotfin Shiner [

Striped Shiner [

White Sucker [

# of Species 15 6

Bold indicates target fish presence

Mouth Midstream Headwater
Dissolved Oxygen ND ND = No Data

Phosphorus ND very poor

Nitrogen ND poor

Bacteria ND fair

Benthic ND

Overall ND

Fish Habitat Management Plan for the Essex Region
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Lake Effect/Mouth

Although elevated bacteria counts and poor benthic invertebrate
community health continues downstream of the concrete lined
segments of the Grand Marais Drain (which becomes Turkey
Creek), this area is used by a variety of fish species in the spring.
The population drops dramatically during the summer,
suggesting poor oxygen and low habitat values may be factors in
this urbanized/urbanizing section. Low flow refuge, riparian
habitat plantings for shade and stormwater management should
be of some benefit. Ongoing programs to improve water quality
should also be continued. Proposed dredging of the contaminated
sediments in Turkey Creek may result in short-term improvements for fish habitat. Stormwater
management needs to be considered to maintain improved conditions. At the time of dredging,
identify habitat enhancements which would complement this section of Turkey Creek.

Issues

Recommendations

•

•

•

Introduce additional fish habitat near the mouth (wetland creation, creation of grassy floodplains for
spawning, localized fish habitat structures for cover)
Riparian plantings along the watercourse should be designed to encourage shading of the stream to
limit temperature and oxygen stress
Determine and address sources of bacteria and poor benthic invertebrate health in Turkey Creek

Fish Habitat Management Plan for the Essex Region
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Target Species

Fish Species Presence

Lake Effect Largemouth Bass expand range

Yellow Perch expand range

Inland Reaches Johnny Darter indicator

Emerald Shiner important food for sport fish

Common Shiner indicator

Pumpkinseed expand range

Green Sunfish expand range

Common Name
Turkey

Black Bullhead [

Bluegill [

Bluntose Minnow [

Central Mudminnow [

Common Carp [

Emerald Shiner [

Fathead Minnow [

Gizzard Shad [

Golden Shiner [

Goldfish [

Green Sunfish [

Largemouth Bass [

Orangespotted Sunfish [

Pumpkinseed [

Spotfin Shiner [

Striped Shiner [

White Sucker [

# of Species 17

Bold indicates target

Fish Habitat Management Plan for the Essex Region
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Fish Presence

Water Quality

Turkey Creek Watershed

Common Name Midstream Headwater
Spring Summer Spring

Black Bullhead [

Bluegill [

Bluntose Minnow [ [

Central Mudminnow [

Common Carp [

Emerald Shiner [ [

Fathead Minnow [ [

Gizzard Shad [

Golden Shiner [

Goldfish [

Green Sunfish [ [ [

Largemouth Bass [ [

Orangespotted Sunfish [

Pumpkinseed [

Spotfin Shiner [

Striped Shiner [

White Sucker [

# of Species 15 5 3

Bold indicates target fish presence

Mouth Lake Effect Headwater
Dissolved Oxygen ND ND = No Data

Phosphorus ND very poor

Nitrogen ND poor

Bacteria ND fair

Benthic ND

Overall ND

Fish Habitat Management Plan for the Essex Region

68



Issues

Headwaters

Unlike the other watersheds investigated, Turkey Creek lies
almost entirely within an urbanized watershed. The headwater
area is upstream of a long section of concrete lined channel. Taxa
richness is low although Emerald Shiner migrated upstream to
these headwaters based on spring investigations. No summer
information was collected but low flow refuge, high
temperatures and low dissolved oxygen are likely limiting
factors for fish presence. The concrete channel acts as a barrier
to upstream migration of larger fish. While replacement of the
concrete channel with naturalized habitat may be technically and
economically not feasible, a strategy for some modifications to
short sections should be considered. Although phosphorus and
nitrogen levels are similar to elsewhere in the Region, bacteria
counts are excessive and benthic invertebrate communities are severely degraded. Sources of
bacterial contamination should be investigated. Poor benthic invertebrate numbers may signify
bacteria and nutrient stresses as well as low dissolved oxygen levels. Opportunities for
biofiltration wetlands for low flow water quality treatment should be further reviewed.

Recommendations

•

•
•

•
•
•

Riparian plantings along the watercourses should be designed to encourage shading of the stream to
limit temperature and oxygen stress
Create instream habitat diversity in the headwater area

introduce small riffle areas to encourage aeration of the water
create pool areas for low flow refugia
Determine and address sources of bacteria and poor benthic invertebrate health in Turkey Creek
Develop a strategy for fish habitat and retrofits to sections of the concrete lined channel

Fish Habitat Management Plan for the Essex Region
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Fish Presence Water Quality

Little River Watershed
See Town of Tecumseh  section for more information and recommendations regarding the
upstream sections of the Little River.

FISH HABITAT MANAGEMENT PLAN FOR THE ESSEX REGION

Issues

Mouth

No fish samples were collected here.  However, much of the
lake effect and mouth of Little River is sheet steel walls for
recreation and erosion protection purposes. A large marina is
situated at the mouth. Opportunities to soften the river shoreline
and provide additional fish habitat at the mouth should be
explored such that they do not diminish the existing recreational
uses.

Recommendations

•
•

•

Implement soft shoreline engineering approaches for erosion protection at the mouth and lower river
Introduce additional fish habitat near the mouth (wetland creation, creation of grassy floodplains for
spawning and localized fish habitat structures for cover)
Address upstream water quality issues including best management practices and septic upgrades

Mouth
Dissolved Oxygen ND = No Data

Phosphorus very poor

Nitrogen poor

Bacteria fair

Benthic

Overall

Fish Habitat Management Plan for the Essex Region
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No fish sampling was conducted at the mouth of
the Little River



Town of Tecumseh

Fish Habitat Management Plan for the Essex Region
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Lake Effect Northern Pike expand range

Smallmouth Bass expand range

Yellow Perch expand range

Inland Reaches Blackside Darter indicator

Brook Stickleback indicator

Common Shiner indicator

Emerald Shiner important food for sport fish

Green Sunfish expand range

Pumpkinseed expand range

Track Round Goby invasive

Target Species

Fish Species Presence
Common Name Detroit River Lake St. Clair

Little River Pike Creek

Banded Killifish [

Black Bullhead [ [

Black Crappie [

Blackside Darter [

Bluegill [

Bluntnose Minnow [ [

Central Mudminnow [ [

Common Carp [ [

Common Shiner [

Creek Chub [ [

Emerald Shiner [ [

Fathead Minnow [ [

Gizzard Shad [

Golden Shiner [

Goldfish [ [

Green Sunfish [ [

Largemouth Bass [

Mooneye ‡

Mottled Sulpin ‡

Northern Pike [ [

Pumpkinseed [ [

Quillback [

Rock Bass [ [

Round Goby † †

Smallmouth Bass †

Spotfin Shiner [ [

Spottail Shiner [

Striped Shiner [ [

Tadpole Madtom [

White Crappie [

White Sucker [ [

Yellow Bullhead [

Yellow Perch [

# of Species 23 27

Bold indicates target fish presence

Underline indicates invasive species

† - fish species unique to Lake St. Clair drainage

‡ - fish species unique to this area in Lake St. Clair drainage

Fish Habitat Management Plan for the Essex Region
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Fish Presence

Water Quality

Pike Creek Watershed
This watershed is also discussed in the Town of Lakeshore, which shares this watershed

Common Name Lake Effect Midstream Headwater
Summer Spring Summer Fall Spring Summer Fall

Black Bullhead [

Black Crappie [

Blackside Darter [

Bluegill [ [ [

Bluntnose Minnow [ [ [

Central Mudminnow [ [

Common Carp [ [ [

Creek Chub [ [ [ [

Emerald Shiner [ [

Fathead Minnow [ [ [ [

Gizzard Shad [

Golden Shiner [ [ [

Goldfish [

Green Sunfish [ [ [ [ [ [ [

Largemouth Bass [ [ [ [

Mooneye [

Mottled Sculpin [

Northern Pike [ [ [

Pumpkinseed [ [ [ [

Rock Bass

Round Goby

Spotfin Shiner [ [

Striped Shiner

Tadpole Madtom [

White Crappie [

White Sucker [ [ [

Yellow Perch [

# of Species 11 10 5 7 11 5 8

Bold indicates target fish presence

Underline indicates invasive species

Mouth Lake Effect Headwater
Dissolved Oxygen ND ND ND = No Data

Phosphorus ND ND very poor

Nitrogen ND ND poor

Bacteria ND ND fair

Benthic ND ND

Overall ND ND

Fish Habitat Management Plan for the Essex Region

73



Issues

Recommendations

•
•

•
•

•

•

Plant riparian buffers along the watercourse to limit oxygen and temperature stress
Create instream habitat diversity upstream of the lake effect area

introduce small riffle areas to encourage aeration of the water
create pool areas for low flow refugia

Explore opportunities for shore connected wetlands/floodplain features and instream structures near the
creek mouth
Improve summer low flows through improved stormwater management and/or low flow augmentation

Fish Habitat Management Plan for the Essex Region

Headwater/Midstream

Summer fish species numbers are reduced compared to other
seasons and compared to the lake effect area of Pike Creek. No
water quality data were collected but dissolved oxygen and low
flows in summer are expected to be the main limiting factors.
Most target species utilize the headwaters in the spring
suggesting that the headwater area is important for fish life
cycles. In fact, the Mottled Sculpin, often associated with Brook
Trout streams, was found in the spring, near Highway 401. It
may have migrated this far upstream for spawning attempts.
Improving summer low flows is recommended, including the
creation of pools and riffles for re-aeration and planting of
riparian vegetation to provide shade and lower temperatures.

Lake Effect/Mouth

Bacteria levels are elevated at the mouth although no other
sampling was conducted in the watershed. Sources should be
identified and addressed to improve water quality, particularly
oxygen levels which are typically impacted when bacterial
contamination increases. The shoreline at the mouth has sheet
steel walls and marina slips near the creek mouth. Upstream, the
shoreline is highly altered for urban uses. Opportunities to
create shore connected wetlands/floodplains for fish spawning
habitat should be explored. Introduction of instream structures
is limited because of navigational constraints, although there
may be site specific locations where additional submerged
habitat is feasible.
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Common Name Headwater
Spring Summer Fall

Banded Killifish [ [ [

Black Bullhead [

Bluntnose Minnow [ [ [

Central Mudminnow [ [

Common Carp [ [

Common Shiner [ [ [

Creek Chub [ [ [

Emerald Shiner [

Fathead Minnow [ [

Goldfish [ [

Green Sunfish [ [

Northern Pike

Pumpkinseed [ [

Quillback [

Rock Bass [ [

Round Goby [ [ [

Smallmouth Bass [

Spotfin Shiner [ [

Spottail Shiner [

Striped Shiner [ [

White Sucker [ [ [

Yellow Bullhead [

# of Species 20 8 15

Bold indicates target fish presence

Underline indicates invasive species

Little River Watershed

Mouth Lake Effect Headwater
Dissolved Oxygen ND = No Data

Phosphorus very poor

Nitrogen poor

Bacteria fair

Benthic

Overall

Fish Presence

Water Quality

Fish Habitat Management Plan for the Essex Region
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Issues

Headwater/Midstream

Little River originates just upstream of Highway 401. Water
quality exhibits low summer oxygen levels and poor aquatic
invertebrate community health. Poor baseflow is likely the
reason for impaired invertebrate life. However, in the spring,
juvenile Northern Pike were found, suggesting successful
breeding areas are nearby. Round Goby was also found
throughout most of this river. Enhanced low flow refugia may
be an enhancement opportunity for the immediate headwater
area.

Further downstream, water is
more permanent. Dissolved oxygen remains poor while aquatic
community health improves. Despite the middle section of the
watershed being urbanized, most target species, as with most
Lake St. Clair tributaries, are present. The goal should be
expansion of habitat both instream and along the riparian
corridor. Occasionally, bacteria levels exceed 1000
CFU/100mg/L and they rarely fall below the recommended
guideline of 100 CFU/100mL, reflecting inputs from upstream
sources. Sources of this bacterial contamination should be better
managed to improve aquatic community health.

This river is only one of three in the Essex region which
supports Smallmouth Bass in the mouth and lake effect areas
based on field surveys.

since species richness increases

Lake Effect

Midstream

Recommendations

•

•
•
•

•

Introduce additional fish habitat near the mouth (wetland creation, creation of grassy floodplains for
spawning and localized fish habitat structure for cover)
Create instream habitat diversity upstream of the lake effect area

introduce small riffle areas to encourage aeration of the water
create pool areas for low flow refugia

Determine and address sources of bacteria

Fish Habitat Management Plan for the Essex Region
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Town of Lakeshore

Fish Habitat Management Plan for the Essex Region
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Target Species

Lake Effect Northern Pike expand range

Smallmouth Bass expand range

Yellow Perch expand range

Inland Reaches Blackside Darter indicator

Brook Stickleback indicator

Common Shiner indicator

Emerald Shiner important food for sport fish

Green Sunfish expand range

Pumpkinseed expand range

Track Round Goby invasive

Fish Habitat Management Plan for the Essex Region
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Fish Species Presence
Common Name Lake St. Clair

Pike Puce Duck Belle Ruscom Moison Little

Banded Killifish [

Black Bullhead [ [ [ [

Black Crappie [ [ [

Blackside Darter [ [ [ [

Bluegill [ [ [ [ [

Bluntnose Minnow [ [ [ [ [ [

Bowfin [

Brassy Minnow [

Brook Stickleback ‡ ‡

Brown Bullhead [ [ [ [ [

Central Mudminnow [ [ [ [ [ [

Channel Catfish [ [

Common Carp [ [ [ [ [ [ [

Common Shiner [ [

Creek Chub [ [ [ [ [

Emerald Shiner [ [ [ [ [

Fathead Minnow [ [ [ [ [ [ [

Freshwater Drum [ [

Ghost Shiner ‡

Gizzard Shad [ [ [ [

Golden Shiner [ [ [ [ [

Goldfish [ [ [ [ [ [

Grass Pickerel [

Green Sunfish [ [ [ [ [ [ [

Johnny Darter [ [

Largemouth Bass [ [ [ [ [ [

Logperch [

Longear Sunfish [ [

Mimic Shiner ‡

Mooneye ‡

Mottled Sculpin ‡

Northern Pike [ [ [ [ [ [

Pumpkinseed [ [ [ [ [ [

Quillback [ [

Redfin Shiner † †

Rock Bass [ [ [ [ [ [

Round Goby † †

Silver Redhorse ‡

Smallmouth Bass † †

Spotfin Shiner [ [ [ [ [ [ [

Spottail Shiner [ [ [ [

Spotted Sucker [ [

Striped Shiner [ [

Tadpole Madtom [ [ [ [

Trout-perch [

White Bass [ [

White Crappie [ [ [ [ [

White Perch [

White Sucker [ [ [ [ [

Yellow Bullhead [ [ [ [

Yellow Perch [ [ [ [

# of Species 27 25 24 32 36 12 18

Bold indicates target fish presence

Underline indicates invasive species

† - fish species unique to Lake St. Clair drainage

‡ - fish species unique to this area in the Lake St. Clair drainage
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Fish Presence

Water Quality

Mouth Lake Effect Headwater
Dissolved Oxygen ND ND ND = No Data

Phosphorus ND ND very poor

Nitrogen ND ND poor

Bacteria ND ND fair

Benthic ND ND

Overall ND ND

Common Name Lake Effect Midstream Headwater
Summer Spring Summer Fall Spring Summer Fall

Black Bullhead [

Black Crappie [

Blackside Darter [

Bluegill [ [ [

Bluntnose Minnow [ [ [

Central Mudminnow [ [

Common Carp [ [ [

Creek Chub [ [ [ [

Emerald Shiner [ [

Fathead Minnow [ [ [ [

Gizzard Shad [

Golden Shiner [ [ [

Goldfish [

Green Sunfish [ [ [ [ [ [ [

Largemouth Bass [ [ [ [

Mooneye [

Mottled Sculpin [

Northern Pike [ [ [

Pumpkinseed [ [ [ [

Rock Bass

Round Goby

Spotfin Shiner [ [

Striped Shiner

Tadpole Madtom [

White Crappie [

White Sucker [ [ [

Yellow Perch [

# of Species 11 10 5 7 11 5 8

Bold indicates target fish presence

Underline indicates invasive species

Pike Creek Watershed
This watershed is also discussed in the Town of Tecumseh, which shares this watershed.

Fish Habitat Management Plan for the Essex Region
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Issues

Headwater/Midstream

Summer fish species numbers are reduced compared to other
seasons and compared to the lake effect area of Pike Creek.
No water quality data were collected but dissolved oxygen and
low flows in summer are expected to be the main limiting
factors. Most target species utilize the headwaters in the
spring, suggesting the headwater area is important for fish life
cycles. In fact, the Mottled Sculpin, often associated with
Brook Trout streams, was found in the spring by Highway
401. It may have migrated this far upstream for spawning
attempts. Improving summer low flows is recommended,
including the creation of pools and riffles for re-aeration and
planting of riparian vegetation to provide shade and lower
temperatures.

Lake Effect/Mouth

Bacteria levels are elevated at the mouth although no other
sampling was conducted in the watershed. Sources should be
identified and addressed to improve water quality, particularly
oxygen levels which are typically impacted when bacterial
contamination increases. The shoreline at the mouth has sheet
steel walls and marina slips near the creek mouth. Upstream,
the shoreline is highly altered for urban uses. Opportunities to
create shore connected wetlands/floodplains for fish spawning
habitat should be explored. Introduction of instream structures
is limited because of navigational constraints, although there
may be site specific locations where additional submerged
habitat is feasible.

Recommendations

•
•

•
•

•

•

Plant riparian buffers along the watercourse to limit oxygen and temperature stress
Create instream habitat diversity upstream of the lake effect area

introduce small riffle areas to encourage aeration of the water
create pool areas for low flow refugia

Explore opportunities for shore connected wetlands/floodplain features and instream structures near the
creek mouth
Improve summer low flows through improved stormwater management and/or low flow augmentation

Fish Habitat Management Plan for the Essex Region
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Fish Presence

Water Quality

Puce River Watershed

Common Name Mouth Midstream Headwater
Summer Spring Summer Fall Spring Summer

Black Bullhead [ [

Bluegill [

Brassy Minnow [

Brooke Stickleback [

Brown Bullhead [

Central Mudminnow [ [

Common Carp [ [ [

Creek Chub [ [ [

Emerald Shiner [

Fathead Minnow [ [ [ [ [

Freshwater Drum [

Golden Shiner [

Goldfish [ [

Green Sunfish [ [ [

Largemouth Bass [

Logperch [

Northern Pike [

Pumpkinseed [ [ [ [ [

Quillback [

Rock Bass [

Spotfin Shiner [

Spottail Shiner [

Tadpole Madtom [

White Crappie [

White Sucker [ [ [ [ [ [

# of Species 4 4 18 8 7 6

Bold indicates target fish presence

Mouth Lake Effect Headwater
Dissolved Oxygen ND ND = No Data

Phosphorus ND very poor

Nitrogen ND poor

Bacteria ND fair

Benthic ND

Overall ND

Fish Habitat Management Plan for the Essex Region
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Issues

Recommendations

•
•

•

•
•
•

•

Introduce shaded riparian buffers along the watercourse to limit oxygen and temperature stress
Create instream habitat diversity in the headwater and midstream area

introduce small riffle areas to encourage aeration of the water column and potentially attract
darter species
create pool areas for low flow refugia

Determine sources of baseflow and develop a strategy to maintain or enhance this source
Determine usage of the mouth and lake effect area for spring spawning habitat and implement
appropriate habitat enhancements
Explore opportunities for shore connected wetland/floodplain features and instream structures near
the creek mouth

Fish Habitat Management Plan for the Essex Region

Headwater/Midstream

Summer fish species numbers are only slightly reduced
compared to other seasons and appear more diverse than the lake
effect area of Puce Creek. Poor dissolved oxygen and summer
low flows are expected to be the main limiting factors. Bacteria
was also elevated in the headwater/midstream area. Sources
should be identified and corrected. Most target species utilize the
headwaters/midstream area in the spring suggesting that this
section is important for fish life cycles. Darter species were not
found although Brook Stickleback, commonly found in
headwater areas in southwestern Ontario, was found at only two
sites in the Essex region - Puce River and Duck Creek. Typically
this species prefers cold, clear, well vegetated small streams suggesting that these creeks may have
some permanent groundwater source. A well drained loam deposit which extends from north of
Kingsville to north of Essex may play a role. This needs to be investigated. Further expansion and
improvement of summer low flow is recommended. This includes creation of pools, riffles for re-
aeration (potentially to attract darter species to area) and riparian vegetation for stream shading.

Lake Effect/Mouth

As with most of the Essex region, water quality is poor due to
low summer oxygen levels. This may limit the fish species
which reside at the mouth in the summer. Improved water
quality, particularly oxygen levels, are needed to expand fish
usage at the mouth. In addition, the shoreline at the mouth has
sheet steel walls in sections. Further upstream, the shoreline has
better riparian cover which is suited for a healthier fish
population than was found during monitoring surveys. No fish
samples were collected here in the spring. Opportunities to
create shore connected wetlands/floodplains for fish spawning
habitat should be explored once studies have determined spring usage of this stream section.
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Fish Presence

Water Quality

Belle River Watershed

FISH HABITAT MANAGEMENT PLAN FOR THE ESSEX REGION

Common Name Mouth Midstream Headwater
Summer Spring Summer Fall Spring Summer

Black Bullhead [ [ [ [

Blackside Darter [

Bluegill [ [

Bluntnose Minnow [ [ [

Brown Bullhead [ [

Central Mudminnow [ [

Common Carp [ [ [

Common Shiner [

Creek Chub [ [ [ [

Emerald Shiner [

Fathead Minnow [ [ [ [

Gizzard Shad [

Golden Shiner [ [ [

Goldfish [ [ [

Green Sunfish [ [ [ [

Johnny Darter [ [

Largemouth Bass [ [

Mimic Shiner [

Northern Pike [ [

Pumpkinseed [ [ [ [ [

Redfin Shiner [

Rock Bass [

Silver Redhorse [

Spotfin Shiner [ [

Spottail Shiner [

Spotted Sucker [

Tadpole Madtom [ [

Trout-perch [

White Crappie [ [

White Sucker [ [ [ [ [

Yellow Bullhead [ [

Yellow Perch [ [

# of Species 9 11 19 18 10 4

Bold indicates target fish presence

Mouth Lake Effect Headwater
Dissolved Oxygen ND ND = No Data

Phosphorus ND very poor

Nitrogen ND poor

Bacteria ND fair

Benthic ND

Overall ND

Fish Habitat Management Plan for the Essex Region
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Lake Effect/Mouth

Most of the Belle River mouth and lake effect area is lined with
sheet steel walls or other hardened shoreline. While many of the
target species are present, populations could be improved
through the introduction of softer shorelines (shore connected
wetland or grass floodplains, soft engineering structures and
instream cover away from the navigation channel).

Issues

Headwater/Midstream

The headwaters are located in the Town of Kingsville.  Please see
the Town of Kingsville section for further information.

Bacteria levels are elevated in the mid-stream sections of the
watercourse. Sources should be identified and addressed to
improve water quality, particularly oxygen levels which are
typically impacted when bacterial contamination increases.
Species diversity suggests permanent water throughout the
season. Dissolved oxygen may be the prime limiting factor for
species diversity. Largemouth Bass were found in this section in
the fall while Northern Pike were found in spring and fall. Both
are absent in the summer. Management efforts should target temperature and oxygen improvements,
deeper pools for cover and riparian vegetation for shade and cover. Efforts should also focus on the
introduction of riffles to attempt to attract Darters into this section in the summer, and creation of
grassy floodplains for Northern Pike spawning habitat.

Recommendations

•
•

•
•

•
•

Plant riparian buffers along the watercourse to limit oxygen and temperature stress
Create instream habitat diversity in midstream area

introduce small riffle areas to encourage aeration of the water and attract Darter species
create pool areas for low flow refugia and summer Bass habitat

Introduce grassy floodplain areas in midstream section to improve Northern Pike spawning success
Investigate opportunities to soften the shoreline in lake effect area, including construction of
wetland/floodplain features and instream structures near the creek mouth

Fish Habitat Management Plan for the Essex Region
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Fish Presence

Water Quality

Duck Creek Watershed

No water quality data w collected in this watershed.ere

Common Name Mouth Lake Effect Midstream Headwater
Summer Fall Summer Spring

Black Crappie [

Bluegill [

Bluntnose Minnow [ [

Brook Stickleback [

Brown Bullhead [

Central Mudminnow [

Channel Catfish [

Common Carp [

Fathead Minnow [

Freshwater Drum [

Ghost Shiner [

Gizzard Shad [

Golden Shiner [

Goldfish [ [

Green Sunfish [ [

Largemouth Bass [

Northern Pike [

Pumpkinseed [ [

Rock Bass [

Spotfin Shiner [

Spottail Shiner [

White Bass [

White Crappie [

White Perch [

# of Species 17 2 3 6

Bold indicates target fish presence

Fish Habitat Management Plan for the Essex Region
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Lake Effect/Mouth

While the greatest diversity of fish species occurs at the
mouth of the river based on summer samples, Yellow Perch
were not found here. Spring sampling of the mouth area
would determine whether or not this species uses the mouth
for spawning activity. Improved habitat might encourage an
increase in the use of this area, at least in the spring.

Issues

Headwater/Midstream

No water quality data have been collected for this tributary.
Sampling should be conducted to determine which water quality
impacts may be placing a stress on fish. Riparian vegetation,
which provides shade, should be introduced along the length of
the permanent water areas. In the spring, Northern Pike move
into the area for spawning activity. Efforts should focus on
creation of grassy floodplains to improve spawning success. Low
flow refuge and oxygen levels are likely limiting factors for fish
species given the poor diversity everywhere but the river mouth.
However, Brook Stickleback were found in the headwaters (only
Duck Creek and Puce River supported this species in the Essex
region), suggesting some permanent baseflow may be present. The source and extent of this
baseflow should be studied. A deposit of well drained sandy loam lies between Duck and Moison
which may be important.

Recommendations
•

•

•
•
•

•
•

Introduce additional fish habitat near the mouth (wetland creation, creation of grassy floodplains
for spawning, localized fish habitat structures for cover)
Plant buffers along the watercourse. Buffers should be designed to maximize shading of the stream to
limit temperature and oxygen stress
Create instream habitat diversity upstream of the lake effect area

introduce small riffle areas to encourage aeration of the water
create pool areas for low flow refugia

Determine sources of baseflow and develop a strategy to maintain or enhance this source
Investigate and address water quality to determine potential summer stressors on fish habitat in the
midstream sections.

Fish Habitat Management Plan for the Essex Region
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Fish Presence

Water Quality

Moison Creek Watershed

No water quality data were collected in this watershed.

FISH HABITAT MANAGEMENT PLAN FOR THE ESSEX REGION

Common Name Mouth Midstream Headwater
Summer Summer Spring

Bowfin [

Bluntnose Minnow [

Central Mudminnow [

Common Carp [

Fathead Minnow [ [

Grass Pickerel [

Green Sunfish [

Largemouth Bass [

Northern Pike [

Smallmouth Bass [

Spotfin Shiner [

Yellow Bullhead [

# of Species 0 3 10

Bold indicates target fish presence

Fish Habitat Management Plan for the Essex Region
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Lake Effect/Mouth

This area was historically poorly populated by fish species in
the summer. No recent investigations have been conducted.
The river is sufficiently large to support target species but
may be stressed by oxygen and temperature levels.  Stresses
on fish in this section need to be further investigated.
Headwater management practices may be important for this
section as well.

Issues

Headwater

No water quality data have been collected for this tributary.
Sampling should be conducted to determine which water
quality impacts may be stressing fish. Riparian vegetation,
which provides shade, should be introduced along the length
of the permanent water areas. In the spring, Northern Pike,
Largemouth Bass and Smallmouth Bass move into the area
for spawning. Efforts should focus on the creation of grassy
floodplains to improve spawning success. Low flow refuge
and oxygen levels are likely limiting factors for fish species
given the poor summer diversity downstream.

Recommendations

•

•
•
•

•

Plant buffers along the watercourse. Buffers should be designed to maximize shading of the stream to
limit temperature and oxygen stress
Create instream habitat diversity upstream of the lake effect area

introduce small riffle areas to encourage aeration of the water
create pool areas for low flow refugia

Investigate and address water quality to determine potential summer stressors on fish habitat in lake
effect/mouth sections.

Fish Habitat Management Plan for the Essex Region
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Fish Presence

Water Quality

Ruscom River Watershed
Headwater area is also discussed in the Town of Kingsville and Municipality of Leamington, which share the
watershed.

FISH HABITAT MANAGEMENT PLAN FOR THE ESSEX REGION

Common Name Lake Effect Midstream Headwater
Summer Spring Summer Fall Spring

Black Crappie [

Blackside Darter [ [

Bluegill [ [

Bluntnose Minnow [ [ [ [ [

Central Mudminnow [ [ [ [

Channel Catfish [

Common Carp [ [ [

Common Shiner [ [ [

Creek Chub [ [ [ [

Emerald Shiner [

Fathead Minnow [

Gizzard Shad [ [

Golden Shiner [

Goldfish [ [ [ [

Green Sunfish [ [ [ [

Johnny Darter [ [ [ [

Largemouth Bass [ [ [ [

Longear Sunfish [

Northern Pike [

Pumpkinseed [ [ [ [ [

Quillback [ [ [

Redfin Shiner [ [

Rock Bass [ [ [ [

Round Goby [ [

Spotfin Shiner [ [

Spottail Shiner [

Striped Shiner [

Tadpole Madtom [

White Bass [

White Crappie [

White Sucker [ [ [ [ [

Yellow Bullhead [ [

Yellow Perch [ [

# of Species 19 19 12 19 11

Bold indicates target fish presence

Underline indicates invasive species

Mouth Lake Effect Headwater
Dissolved Oxygen ND ND = No Data

Phosphorus ND very poor

Nitrogen ND ND poor

Bacteria ND fair

Benthic ND

Overall ND
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FISH HABITAT MANAGEMENT PLAN FOR THE ESSEX REGION

Lake Effect/Mouth

Most of the Ruscom River mouth and lake effect area is lined
with sheet steel walls or other hardened shoreline. While many
of the target species are present, populations could be improved
through the introduction of softer shorelines (shore connected
wetland or grass floodplains, stone at the toe of walls and
instream cover away from navigable areas).

Issues

Midstream

Bacteria levels are elevated in the mid-stream section of the
watercourse. Sources should be identified and addressed to
improve water quality, particularly oxygen levels which
typically decline when bacterial contamination increases.
Species diversity suggests permanent water throughout the
season. Dissolved oxygen may be the prime limiting factor for
species diversity. Largemouth Bass and Northern Pike move into
this area in the spring. Both are absent in the summer and fall.
Management efforts should target temperature and oxygen
improvements, deeper pools for cover, riparian vegetation for
shade and cover and introduction of riffles. These activities will
benefit all fish and also may attract Darters into this section in the summer. The creation of grassy
floodplains will provide Pike spawning habitat. Buffers are needed along almost the entire
watercourse since cropping is typically right to the top of bank.

Recommendations

•
•

•
•

•
•

Plant riparian buffers along the watercourse to limit oxygen and temperature stress
Create instream habitat diversity in the midstream area

introduce small riffle areas to encourage aeration of the water and attract darter species
create pool areas for low flow refugia and summer Bass habitat

Introduce grassy floodplain areas in midstream section to improve spawning success of Northern Pike
Investigate opportunities to soften the shoreline in lake effect areas, including construction of shore
connected wetlands/floodplains and instream structures near the creek mouth

Fish Habitat Management Plan for the Essex Region
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FISH HABITAT MANAGEMENT PLAN FOR THE ESSEX REGION

Fish Presence

Water Quality

Little Creek Watershed

No water quality data were collected in this watershed.

Common Name Mouth Midstream Headwater
Summer Summer Spring Summer

Banded Killifish [ [

Blackside Darter [

Bluntnose Minnow [ [ [

Brown Bullhead [ [

Central Mudminnow [ [

Common Carp [

Creek Chub [

Emerald Shiner [ [

Fathead Minnow [

Goldfish [ [ [

Green Sunfish [ [ [ [

Longear Sunfish [ [

Pumpkinseed [ [ [

Rock Bass [ [

Smallmouth Bass [

Spotfin Shiner [ [ [

White Sucker [

Yellow Bullhead [ [

Yellow Perch [

# of Species 2 15 11 9

Bold indicates target fish presence

Little Creek is not within the jurisdiction of the Essex Region Conservation Authority, although it is in the Town of
Lakeshore and therefore has been included here for completeness.

Fish Habitat Management Plan for the Essex Region
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FISH HABITAT MANAGEMENT PLAN FOR THE ESSEX REGION

Lake Effect/Mouth

Very few fish species were found at the mouth of this creek.
However, the Tremblay Beach Conservation Area provides an
ideal location for fish habitat enhancements, particularly the
creation of floodplain areas in the lands adjacent to the creek.
Instream habitat diversity could also be introduced to improve
the amount of cover for target species such as Largemouth Bass
and Yellow Perch. Emerald Shiner also likely use the mouth and
midstream reaches. Supplemental spring and fall sampling of the
lake effect area should be conducted to determine its usage
before extensive habitat enhancements are considered.

Issues

Headwater/Midstream

This creek has some of the best headwater summer species
diversity of any tributary along the region’s Lake St. Clair
shoreline. While Largemouth Bass and Johnny Darters were not
found here, Smallmouth Bass and Blackside Darters were,
suggesting good instream habitat and good water quality. No
water sampling was conducted in this watershed. This should be
done to determine potential stressors and the possibility of this
creek becoming a reference section for Lake St. Clair tributaries.
However, before this can be accomplished, riparian plantings
should be undertaken to provide both shade and buffering of
adjacent agricultural activities. A target of 3 m from top of slope
would be a good starting point along the entire length of permanent water. Monitoring prior to,
during and following completion would provide a good data base to determine the effectiveness
of this small buffer width treatment.

Recommendations

•

•
•
•

•
•
•

Introduce buffers along the headwaters of the watercourse. Buffers should be designed to encourage
shading of the stream to limit temperature and oxygen stress
Create instream habitat diversity upstream of the lake effect area

introduce small riffle areas to encourage aeration of the water
create pool areas for low flow refugia

Investigate opportunities to create midstream floodplain areas for enhanced Pike spawning
Conduct spring and fall season fish sampling in the mouth and lake effect areas to determine usage
Introduce additional fish habitat near the mouth (wetland creation, creation of grassy floodplains
for spawning, localized fish habitat structure for cover)

Fish Habitat Management Plan for the Essex Region
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Appendix 2:
Fish Habitat Restoration Techniques

Please note that the techniques profiled in this appendix may require permits.
Contact ERCA for further technical information or permitting requirements.

Fish Habitat Management Plan for the Essex Region
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Shoreline treatment with properly installed rip-rap increases habitat complexity by producing
void spaces for the establishment of invertebrates, and by reducing bank erosion which
introduces sediment to watercourse. Using a diversity of substrate sizes improves habitat
values.

Bank Protection

Fish Habitat Management Plan for the Essex Region
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Pool and Riffle Sequences

Re-establishing riffle:pool sequences, which are usually removed with channelization, provides
enormous improvements to aquatic habitat. The diversity of substrate types and flow velocities
associated with sequences provides appropriate living conditions for a variety of fish and
aquatic life and leads to a more stable channel morphology, which reduces long term maintenance
requirements.

riffle:pool

Fish Habitat Management Plan for the Essex Region
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Pool and Riffle Sequences

This photograph depicts a reach of channel where a
sequence was re-established following channelization of the
adjacent road alignment. Note the diversity of substrate types
and flow velocities, and also the aeration of the water column
that occurs at the riffles.

riffle:pool
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In-stream Habitat Enhancements

Instream enhancements that return large woody debris (LWD) to the channel greatly benefit
habitat for fish by providing cover and a place to rest. Note that the LWD is cabled to the bank -
this can be achieved in other ways including cabling to an anchor device.

Fish Habitat Management Plan for the Essex Region
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