(w) aouelsig

00S€ 000€ 00S¢ 000¢ 00ST 000T 009§ 0

00°¢T-

- 00°0T-

- 00°8-

- 00°9-

- 001~

- 00°¢-

- 000

- [weuspedveeToo- | 00z
5002 Ired ——

00'v

G¢Z aulT

W G8 a9l ‘aMT molaq uolrens|3



(w) ajyoad Buoje asueysiq

000°LL 000°0L 0006 000°8 0002 0009 000°S 000'% 000°¢ 000°C

0

sbuipunos 0061-2id ¥

sbuipunos G//v7/61 —=—

GL/y.16) SA sbulpunog 0061-3.d - V 9|1joid

(w ‘g @191) Yidag



(w) aj1yoad Buoje asueysiq

000°LL 000°0L 0006 000°8 000°Z 0009 000°S 000'¥ 000°¢ 000°C 000°L 0

sbulpunog 0061-9id ¥

sbuipunos G//¥/61 —=—

GL/v.16) SA sbulpunog 0061-3.d - O 9|1joid

(w ‘gg,a1o1) Ydeq



000°LL

ajiyoid Buoje aoueysiq

000°0L 0006 000°8 000°Z 0009 000°S 000'% 000°¢ 000°C 000°L 0

sbuipunos 0061-aid ¥

sbuipunos G//¥/61 —=—

GL/y.16) SA sbulpunog 0061-3.d - 4 9|1Joid

(w ‘gg,a191) Wdeq



(w) aj1yoad Buoje asueysiq

000°LL 000°0L 0006 0008 000°2 0009 000°S 000 000°¢ 000°C 000°L 0
; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; yl-

= er

L
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

\\\\\\\\\ 4 -
|
|
|
|
|
|
|
|

4
|
|
|
|
|
|
|
|
|
|
L

sbulpunog 0061-9id ¥

sbulpunos G//v/61 —=—

GL/y.16) SA sbuipunos 006}-9.d - 3 3|lyo.d

(w ‘sg @191) Yydag
























2.0 LAND USE HISTORY AND ECOLOGICAL CHANGE

This overview of land-use history and ecologicalng®for the study area (Map 2) and its
surroundings includes a description of current conditions. Its main focus is to provide
information that will be used to assess the current and predicted future status of the biodiversity.
The study area is presented in the context of Southwest Ontario and Essex County.

Map 2: Land Use in the Study Area

2.1 Southwest Ontario and Essex County

Southwest Ontario, which includes the Carolinian zone (roughly south of a line from Toronto to
Grand Bend) is renowned for having the greatest biodiversity in our country and is home to many
rare species. Over 400 provincially rare plant and animal species, including almost half of
Canada’s federally designated Species at Risk, are found in this area. There are at least 18
globally rare and 42 provincially rare vegetation communities represented, many as mere
remnants (Reid, 2002).
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This valuable Canadian biodiversity is receiving greater public attention and consideration in

land use planning. The Carolinian zone includes only 0.25% of Canada’s area but 25% of the
country’s population lives and works here. Much of the land is privately owned and in 1991 only
2.0% was conserved as public land or protected areas (Reid, 2002). Overall, 85% of the land has
been converted to urban or agricultural use and over 90% of the original forests and 85% of the
original wetlands have been lost (Snell, 1986). Besides local stresses, including the impaired
condition of Lake Erie, these remnants are subject to poor quality air that flows into the region
from the Ohio valley in the United States (Carlson et al., 2005).

From a habitat perspective, Essex County is among the most severely altered regions in
Southwest Ontario but, over half of the 400 provincially rare Carolinian species can be found in
the County. Table 1 (ERCA, 2002a) shows the 2002 percentages of land use in Essex. In 1994
the amount of natural habitat (6.23%) was the lowest for any county in Ontario. Restoration
successes over the past decade have raised this to 7.5%, (Lebedyk, 2006) but it is still below the
12 % local target or the recommended 28% (ERCA, 2002b).

Table 1: 2002 Essex County Land Use

Land Use Area (Ha) Percent Cover

Agriculture, Urbanization 161,489.65 93.77%
Forest 8564.00 5.00%
Wetland 4,319.00 2.50%
Tallgrass Prairie 79.00 0.05%
Alvar 17.00 0.01%
Natural Habitat Total 12979.00 7.50%
Total Land Area 172,222.00 100.00%

The vast majority of watercourses in Essex County have been channelized. Surface water is
characterized by high sediment, nutrient and contaminant loads, due to the highly agricultural
landscape. During an Environment Canada study of Lake Erie tributaries, 12 herbicides or
breakdown products were detected in Muddy Creek near Wheatley (Struger, 2003). A recent
Environment Canada survey of Canadian tributaries to Lake Erie (Environment Canada 2003a,
2003Db) revealed that sites sampled in Essex County often had the highest levels for 8 organic
compounds and 9 metals. In addition, Essex County is subject to some of the highest levels of
atmospheric particulate deposition and ground-level ozone in Canada (Environment Canada,
2006).

The Essex County natural area map from the Biodiversity Conservation Strategy for Essex
County (ERCA, 2002b) vividly indicates the region’s depleted environmental condition. Only
four large patches of natural cover remain. The largest of these patches is in Southeast
Leamington where Point Pelee National Park and Hillman Creek Conservation Area are located.
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2.2 Southeast Leamington

This area includes:
Point Pelee National Park at the south separated by an east-west dyke;
The Lloyd, East Marsh, West Marsh and Marentette agricultural drainage schemes;
Hillman Creek - including Hillman Marsh Conservation Area;
Muddy Creek to the east; and
Sturgeon Creek to the west.

Point Pelee National Park, Hillman Marsh Conservation Area and the mouths of both Sturgeon
and Muddy Creeks are Provincially Significant Wetlands. PPNP is also recognized as a wetland
of international importance in the Ramsar Convention.

Historically, much of the Southeast Leamington shoreline featured a sandy barrier beach or dune
system. Presently, development and shoreline protection has altered the once natural condition.
The hardening of the shoreline has stabilized the watercourse drainage and creek mouth location,
plus decreased the permeability of the barrier beach. Pre-settlement, variable creek mouth outlets
and permeability of the barrier beach were essential in creating the extensive Southern Great
Lakes marsh once found behind the sandy barrier beach.

Currently, 77% of the land is agricultural, 8% is developed and 13.4% (almost twice the Essex
county average) is natural cover. Still, only one patch, the national park, is large enough to
support up to 90% of the forest interior and edge breeding birds that have been recorded in the
area. Nine percent of the 13.4% natural cover is wetlands; almost 4 times the county average. In
addition, over 90% of the streams flowing into these wetlands are channelized and have no
riparian habitat (ERCA, 2002b).

Two Lake Erie tributaries - Hillman Creek and Sturgeon Creek — were recently sampled by
Environment Canada (Environment Canada 2003a and b). One or both exceeded the adverse
effects threshold for arsenic, cadmium, copper, lead, nickel, zinc, DDT and breakdown products,
dieldrin, endosulfan, lindane, total PCB’s and total aromatic hydrocarbons. In addition, chemical
analyses for Wheatley Harbour and Muddy Creek have shown excessive concentrations of PCBs.

Prior to European colonization, the portion of Southeast Leamington that was not wetland was
clay plain with the exception of a poorly drained band of sandy soil to the north (Waldron, 1997).
Since the watercourses were shallow, slow flowing and meandering, there were extensive wet
forests of Pin Oak, Swamp White Oak, Silver Maple, White Elm, cottonwoods, ash and willow,
with as much as one metre of standing water in spring. Drier sites hosted less water tolerant
species like hickories, Black Walnut, Sugar Maple and Black Oak (Waldron, 1997). The
marshes were predominantly cattails over organic deposits. Along the edges of the wet areas,
natural fires as well as those ignited by native people often created savannahs and wet meadows
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(Falkenberg, 2002). Refer to Section 1.4 of the main report (Baird, 2007) for more information
on the land use history in the detailed study area.

2.3 Study Area

The specific study area identified for investigation is delineated by the 14 bio-physical landscape
units presented in Map 3. In this report, separate sections are provided for the following areas:

» Point Pelee National Park (biophysical unit 12);

* Hillman Marsh (biophysical unit 5);

e Agricultural Lands (biophysical units 8, 9, 10, 10aand 11);
» Shoreline (biophysical units 6, 7 and 14);

* Muddy Creek (biophysical units 2, 3 and 4); and

» Sturgeon Creek (biophysical unit 13).

The study area corresponds to the northern limit of the pre-settlement coastal wetland shown on
several historic surveys, such as the 1850s map presented in Figure 1.13 of the main report, a
historical map in Visser (2006b), and a derived map from 1701 in Waldron (1997) showing
Essex County natural communities. The study area’s inland boundary also corresponds closely
to the 100 year floodplain as defined by the Essex Region Conservation Authority.

Since the biophysical units receive water from areas beyond the study boundary, the ecological
assessment of these lands must be completed at the watershed level (i.e. beyond the study
boundaries). Similarly, the barrier beach and nearshore environment separating the study area
from Lake Erie must be taken into account.
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Map 3: Bio-physical Landscape Classification for Study Area
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2.3.1 Shoreline Processes and Hydrology

Prior to European settlement, the barrier beaches fronting the river mouth wetlands in the study
area intermittently blocked stream flow into Lake Erie. The beach ridge along the east side of the
study area was deposited by longshore drift of sand from the bluffs northeast of Wheatley and has
migrated onshore for thousands of years as the level of Lake Erie increased following the last
glacial period. Refer to Section 1.3.4 of the main report (Baird, 2007) for a detailed discussion of
the Holocene evolution. On the west side of Point Pelee, a series of depositional beach ridges
and troughs were built during the same period and are still visible in the national park. These
ridges and troughs along the west side (Coakley, 1976) gradually grade into a band of sandy soill
in the north part of Southeast Leamington where elevations several metres greater than the
normal lake level are reached. Since the four drainage schemes were wetland before being
drained, the current land surface is at or below lake level and much of it has been protected by
armour stone breakwaters and interior dykes.

Historically, sand eroded from the bluffs northeast of Wheatley and would have moved south
bypassing the entrances of Muddy Creek at Wheatley and Hillman Creek until it was deposited
off the tip of Point Pelee in a shoal. Additional details about the coastal processes for the east
shore of the study area are discussed in the main report (Baird, 2007).

It is unlikely the barrier beach was a permanent feature along the entire shore. Large storms from
the northeast would have regularly overtopped the barrier beach and occasionally created
breaches which could have lasted decades or been continuous depending upon the relationship to
the sand supply and storm frequency. At Point Pelee National Park for example, breaches into
Lake Pond permitted anchorage for British warships through much of the mid-1800’s (East,

1976). In addition to the above, shoreline erosion along the east coast has resulted in the
westerly migration of the shoreline.

Today, the movement of sand is interrupted by the Wheatley harbour jetty. Sediment that blocks
the harbour navigation channel is dredged and only recently (since 2000) has the dredged
sediment been placed downdrift. Approximately 80% of the detailed study area shoreline north
of Point Pelee National Park to Wheatley Harbour has been armoured with shoreline protection
structures. Waves striking the armour stone create near shore undertows, which remove sand
from in front of the breakwalls, erode the underlying cohesive sediment, and make the offshore
profile steeper. This creates stronger wave action, accelerated lakebed downcutting and leads to
structural failures of the shore protection, which makes the erosion problems worse over time.
Historically, sand mining also occurred along the study area shoreline and off Point Pelee
(Nelson and Battin, 1974). Refer to Section 2.6 of the main report for additional details (Baird,
2007).

Behind the study area’s barrier beaches are remnant river mouth Southern Great Lakes marshes.
Historically (pre-settlement), these marshes were created when the beach ridges blocked
watercourses causing the flow to back-up while the streams searched for and found alternative
outlets. The soils in the depression behind the beach ridges and dunes were sandy clay with little
organic matter, but flooding and the growth of vegetation, especially cattails, slowly filled these
depressions and reduced the amount of open water. Over time, the marshes would evolve into
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wet meadows or savannahs and the original stream would find a new outlet farther down the
beach ridge. This process however, was often interrupted by lake storm events which overtopped
or breached the barrier beach creating outlets. Wave action and storm run-off from the
watercourses could then flush some of the floating parts of the cattail mats out through the breach
leaving a deeper, fresh sand bottom so the process could start again (Schiefer and Lush, 1986).
Storms and high water levels in the mid 1980’s caused breaching and loss of cattail mats and
exposed fresh sand bottoms at both the Hillman Marsh Conservation Area and Point Pelee
National Park.

Today, little remains of the vegetated watersheds, swamp forests and in-stream wetlands that
retained large amounts of water and moderated flows. The land has been flattened and drained,
greatly increasing the rate of run-off and downstream flow. Over 50% of the study area is no
longer wetland but dyked for agriculture. Channels have been created and pumps are used to
remove water from the dyked area into Lake Erie. In the East Marsh and West Marsh most of the
deep organic deposits from the original marshes have been lost and production is limited to cash
crops of predominantly corn, wheat and soybeans. The eastern portion of the Lloyd drainage
scheme and most of the Marentette drainage scheme are still covered with organic soil. The
depth of the soils in the Marentette drainage scheme will permit vegetable production well into
the future. Additional details on the agricultural assessment completed for the study can be
found in Appendix 5 of the main report (Baird, 2007).

Based on interpretation from historical maps and knowledge of wetland processes in the Great
Lakes Basin, pre-settlement marshes at the mouth of Hillman Creek south to the marsh at Point
Pelee National Park were connected to each other and linked to Lake Erie through a series of
natural outlets. It is possible there was a hydrologic connection between Hillman Marsh and the
Point Pelee marsh, and it would have been characterized as low gradient and laminar. This
means that the bottom was almost flat and the water depths were shallow, leading to slow sheet
flow. The pressure of incoming water from the Hillman Creek watershed and the southern pull
through the outlets into Lake Erie were as important to the flow characteristics as the slope of the
terrain. In most instances, the rate of flow was likely very low and not highly visible (unlike a

fast moving river). During periods of high lake levels, there may not have been any flow to the
south due to the absence of a hydraulic gradient. Water from the Hillman watershed would have
flowed into Lake Erie through the Hillman barrier beach.

Today, water level control cells in Hillman Marsh Conservation Area use pumps to maintain a
range of water levels in a portion of the marsh area. Effectively controlling water levels using
dyked cells at Hillman Marsh Conservation Area allows the rate and duration of marsh
succession to be managed in a controlled fashion. These cells are partly isolated from the
impaired water delivered to the marsh from the Hillman Creek watershed, which is loaded with
fine sediment and contaminants.

As a result of the drainage schemes constructed between Hillman Marsh and Point Pelee
National Park, the marsh in the park has no remaining inflow and reaches equilibrium with Lake
Erie water levels through breaches and seepage through the barrier beach sand. The porosity of
the sand does not allow significant water pressure to build up behind the barrier beach (Schiefer
and Lush, 1986). The absence of natural inflow into the Point Pelee National Park marsh causes
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a relatively static, mostly vegetated late succession stage in the marsh.

In addition, erosion of the barrier beach ridges, which is discussed in Sections 3.1.5 and 3.7 of
the main report (Baird, 2007), is a concern for both the Hillman Marsh and Point Pelee wetland
ecosystems. If the current westerly trend of shoreline migration continues, valuable habitat will
continue to be permanently lost. If the current rates of barrier beach recession continue at the
Hillman Marsh, the interior dyked cells will be threatened by erosion in less than 50 years. In
reality, given the fragility of this barrier beach system, it could happen over a couple of years
with high lake levels and severe storms. If there is a significant breach or total loss of the barrier
beach ridge, Hillman Marsh will become an open water bay permanently connected to Lake Erie.
Dyke Road 1 would be directly exposed to storm surges and wave attack from Lake Erie, which
could lead to catastrophic erosion and flooding if this dyke fails. Although the barrier beach
ridge along Point Pelee National Park does not protect built infrastructure, shoreline erosion
could lead to future breaches of the beach ridge and expose the marsh to lake processes. The
impacts of shoreline erosion on the barrier beaches in the study area is discussed further in
Section 3.7 of the main report and a relevant case study on Lake Ontario discussed.

2.3.2 Hillman Marsh Conservation Area

Hillman Marsh Conservation Area is 390 hectares (963 acres) in area and has the only remaining
natural outlet to Lake Erie for the Southeast Leamington area, since Muddy Creek to the east and
Sturgeon Creek to the west have been stabilized with engineering structures (Map 4).

Ecologically, it is recognized as:

A Provincially Significant Wetland in Ontario;

One of Carolinian Canada’s key 38 sites collectively representing Southwest Ontario
(Eagles, 1985);

Designated as an Important Bird Area by Bird Studies Canada;

An eligible site for designation as an internationally important wetland under the Ramsar
Convention; and

An Environmentally Significant Area (ESA).

Parts of the area have been owned and managed by the Essex Region Conservation Authority
since the early 1980s and the area includes a staffed seasonal visitor centre, which was formally
opened in 1989.

Quantitative ecological information is sparse compared to some other areas in Southern Ontario.
Vascular plant, vertebrate animal and insect information comes mostly from air photos, cursory
ESA inventories and recent Species at Risk studies. Much of the information is dated (i.e. the
ESA report (Oldham, 1982) was written over twenty years ago). Hillman Marsh is used regularly
as a sample location in larger scale studies. Written material, satellite images, air photos (to the
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1930s) and various Geographic Information System (GIS) products are available from the Essex
Region Conservation Authority. More detailed ecological information is provided under section
3.2 Measuring Biodiversity.

Hillman Marsh Conservation Area offers outdoor recreation, such as birding, beach use, sport
fishing, canoeing, waterfowl hunting, hiking and natural observation. Access to the wetland is
provided via a boardwalk and dyke-top trails from a parking area where the seasonal visitor
centre offers bathroom facilities and interpretive signs. With the exception of school group

visits, user statistics are not kept. Waterfowl hunting fees are collected through regulated annual
blind rentals and visitor day use fees are collected through a self serve collection system. Total
annual school group users were in the range of 4,000 to 5,000 individuals generating about
$20,000 from 2003 to 2005 (Money, 2006). It is estimated that there is at least an equal number
of unrecorded visits.
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Map 4: Watersheds in Southeast Essex Region
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2.3.3 The Agricultural Lands

The agricultural lands in the study area total approximately 2550 hectares (6300 acres) of which
Marentette and East Marsh drainage schemes make up 262 hectares (648 acres) and 464 hectares
(1146 acres) respectively (Map 4). Ecologically, these lands contain no significant natural

heritage features according to the Ontario Natural Heritage Information Centre database.

These lands are owned and managed by various individuals. There are roads, homes and farm
buildings, but the vast majority of the area is managed agricultural land. Since the lands are
private they are not generally accessible for public use.

About 283 hectares (700 acres), mostly in the Marentette drainage scheme, is intensively used for
market crops, primarily onions and carrots (Vyn, 2006). The rest of the study area supports
common cash crops like corn, soybeans and wheat. More fiscal and agricultural production
information is provided in Appendix 5 of the main report.

2.3.4 Point Pelee National Park

The east and west shorelines of Point Pelee National Park total 16 kilometre (10 miles), while the
park is approximately 8.5 km (5.3 miles) long in a north — south direction. The park is
approximately 1376 hectares (3,400 acres) in size with approximately 405 hectares (1,000 acres)
of dry land and 971 hectares (2,400 acres) of Southern Great Lakes marsh. Its purpose is to
conserve, enhance, restore and interpret a representative sample of Canada’s natural biodiversity,
specifically the sand spit, the associated Carolinian natural communities and their dynamic
relationship, for Canadians now and in the future (Parks Canada Agency, 2003).

Point Pelee is:

A national park and a Canadian feature of national and international significance;

A Ramsar wetland of international importance;

One of the essential protected areas complementing Carolinian Canada’s program (Allen et
al, 1990);

An Environmentally Significant Area and a Provincially Significant Wetland;
An Area of Natural or Scientific Interest (ANSI);
Designated as an Important Bird Area by Bird Studies Canada; and

A proposed International Monarch Butterfly Reserve (designations provided by the
Commission for Environmental Cooperation).

Point Pelee National Park is managed by the Parks Canada Agency and was established in 1918.
The national park pays grants in-lieu of taxes. There is a great deal of documented information
about Point Pelee National Park. Most taxa, for example mammals, fish and flowering plants,
have reasonably up-to-date inventories (e.g. Spicer, 1995). Many specific studies (e.g. Hecnar
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and McClosky, 1998), conservation needs analyses (e.g. Parks Canada, 1991) and issue-focused
management plans (e.g. Hynes, 2001) as well as monitoring procedures (e.g. Firanski, 2003)
exist although implementation and data collection are often very irregular (North-South
Environmental, 2003). A high quality library and Geographic Information System office is
maintained. The park also has a full time biologist and various other staff dedicated to
conservation. Much of this information is electronically catalogued and is accessible through the
Park website. More detailed ecological information is provided under section 3.2 Measuring
Biodiversity.

In addition to nature interpretation and education, Point Pelee National Park offers internationally
renowned birding, beaches, hiking, nature observation, biking and canoeing. The only harvest
activity remaining is a small, barbless hook catch-and-release sport fishery, but this is expected to
formally end when the revised Park Management Plan is approved (Parks Canada Agency, 2003).
Marsh access is possible by foot along the east side beach, by canoe, at one roadside lookout and
from various trails. An extensive boardwalk departs from the Marsh Boardwalk day use area
which has parking, washroom facilities, a picnic area, food sales, canoe rentals and interpretive
signs. Access from Lake Erie is also possible when breaches in the barrier beach occur but,
powerboats are not permitted inside the park.

Overall, there are about 275,000 visits per year to Point Pelee National Park and 95% of these
visitors are non-local. The economic impact within 20 km of the park is estimated to be $10.0
million per year. The park has a budget of $ 2.5 million per year including $1.46 million in
direct employment. In total, it generates the equivalent of 150 full time jobs per year (Parks
Canada Agency, 2004).
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3.0 BIODIVERSITY ASSESSMENT

This section provides the basis for assessing therdustatus of native biodiversity in the study
area.

3.1 Definition of Biodiversity

Biodiversity is commonly considered to be the number of species in an area because it is easily
understood and usable data normally exist. In fact, biodiversity is much more complex. It
includes composition (e.g. the species), structure (e.g. layers of vegetation) and function (e.g.
hydrological processes) at several levels of organization (e.g. genetic is a finer scale than
community) and spatial scales (Meffe, 1997).

Assessing the status of biodiversity is very similar to assessing the status of ecological integrity.
The Parks Canada Agency defines ecological integrity as follows:

“An ecosystem has integrity when it is deemed characteristic for its natural region, including
the composition and abundance of native species and communities, rates of change and
supporting processes” (Parks Canada Agency, 2000).

The Panel on the Ecological Integrity of Canada’s National Parks (Parks Canada Agency, 2000)
identified nine practical criteria to consider when investigating ecological integrity (Table 2).
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Table 2: Criteria for Ecological Integrity

1. Ecological integrity should be assessed with an understanding of the regional evolutjonary

and historic context that has shaped the system,;

2. Because ecosystems are dynamic, conservation strategies should maintain or restore key

ecological processes within their natural range of variability;

3. Ecosystems are multi-scaled and conservation should be considered at many scales.

Protected areas are part of larger ecosystems and must be managed in that context;

4. Functional connections between protected areas within the regional ecosystem should be

maintained or restored, to allow wildlife movement;

5. Populations of species should be managed to levels that have a high likelihood of

persistence;

6. Ecosystems have characteristic rates of change. Understanding rates and direction|are

critical to understanding the system;

7. Ecosystems have a finite capacity to withstand use. Human use and facilities should be

compatible with ecosystem protection in type, amount and timing;

8. Ecological integrity must be assessed and understood at a landscape scale. While
ecological integrity cannot be assessed at the scale of a single forest stand, campground, or
parking lot, it can be compromised at any scale. Even small scale impacts can have

cumulative effects and should be considered in this light; and

9. The goal of conserving ecological integrity is best addressed by maintaining or restofing the
diversity of genes, species and communities native to the region. It is simply consistent
with the vision of integrity, which is “wholeness” — if parts are missing, the ecosystem is

not whole.

These science-based but practical considerations are the foundation of this analysis on the status
of native biodiversity in the study area.
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3.2 Causes of Biodiversity Decline

The Ontario Biodiversity Strategy (OMNR, 2005) identifies habitat loss (including habitat
fragmentation), toxics and pollutants, invasive species and unsustainable use as the main causes
of native biodiversity loss. For this study’s purpose, fragmentation will be considered a separate
entity with respect to biodiversity loss. The four causes of biodiversity decline to be considered
are habitat loss, fragmentation, exotic species invasion and toxics and pollutants (Noss, 1994).

3.2.1 Habitat loss

This occurs as natural areas, which provide habitat for native plants and animals, are converted to
human uses such as agriculture and urban areas. Essex County has only 7.5% of its natural cover
remaining (Lebedyk, 2006) and less than 10% of the watercourses in Southeast Leamington have

riparian vegetation (ERCA, 2002b).

3.2.2 Fragmentation

As natural areas are converted to human use, the size of the remaining pieces becomes smaller
and the amount of edge compared to area increases allowing easier access by invasive species. In
Southeast Leamington, 141 out of 160 forest fragments are less than 2 hectares (5 acres) and only
one, in Point Pelee National Park, is large enough to be used by interior forest breeding birds
(Pearce, 1996, ERCA, 2002b).

3.2.3 Exotic species invasions

Most domestic plants and animals are not native to the region and many others have colonized
due to human landscape modifications. Their impact is widely recognized (Havinga, 2000).
They can out-compete native species and often have no local predators or other biological
controls to limit their populations. About 45% of the vascular plants in Eastern North America
are non-native compared to about 37% at Point Pelee National Park (Dunster, 1990).

3.2.4 Toxics and pollutants

Human activities associated with current land-use has negatively altered the air and water quality
of our environment. In general, un-buffered agricultural practices, faulty septic systems, and
urban runoff have contributed to poor water quality. Industrial development in the United States
and Canada has given Essex County a highly polluted atmosphere and industrial effluents were
partially responsible for the so-called death of Lake Erie (Carlson et al., 2005).
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3.3 Evaluating Biodiversity Within the Study Area

The current level of biodiversity within the detailed study area will be evaluated based on the
four factors that cause decline, including habitat loss, fragmentation, exotic species and toxics
and pollutants.

3.3.1 Habitat Loss in the Study Area

When the amount of natural habitat declines in a region, the native biodiversity will also decline.
This is especially true for those native species that are “area sensitive”, requiring large patches of
habitat in order to survive. Increasing the amount of natural habitat, encouraging normal
succession, habitat restoration, and facilitating internal and external connections will help to
improve and maintain native biodiversity.

Originally, much of the study area south of Wheatley Harbour was wetland. Based on similar
types of habitat in the lower Great Lakes, it is likely that the vegetation communities consisted of
marsh, forested swamp, shrub swamp, wet meadows and open water, however, no definitive
information exists on the historical proportion of each community in the study area.

Settlement in Essex County began around 1830. By the late 1800s the first draining and clearing
of wetlands (West Marsh) occurred in the study area. By the early 1900s the East Marsh and
Lloyd drainage schemes had been dyked and drained. During this period, failed drainage
attempts occurred in what is now the national park (Heffernan and Nelson, 1978). Old dykes and
ditches can still be seen. The last drainage scheme (Marentette) was constructed in 1953.

Comparing historic and more recent maps (Visser, 2006a), shows that presently about 50 % of
the original wetland remains south of Hillman Creek as Point Pelee National Park. The rest is
primarily agricultural land, on which approximately 15% of the crops grown are carrots or onions
(Vyn, 2006).

Riparian habitat consists of native trees, shrubs and herbs adapted to the hydrology, nutrient-rich
soils, and microclimates found in the transition area between land and water immediately
adjacent to rivers and streams. The diverse plant communities and natural debris creates habitat,
protection, and movement corridors for a variety of aquatic, avian, and terrestrial fauna, and is
especially valuable to those highly sensitive creatures, the herptiles (reptiles and amphibians).
Within the study area, the only natural riparian habitat remaining is along a short stretch of
Hillman Creek. All other natural watercourses have been converted into municipal drains.

Changes in shoreline sediment movement have also resulted in large but undetermined losses of
beach and shore habitats to erosion. Eighty percent of the shoreline, from the north limit of Point

Pelee National Park to the Wheatley Harbour, is hardened with shore protection. This, in

addition to the associated residential development, has contributed to the loss of natural shoreline
habitat.
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Hillman Marsh Conservation Area

Hillman Marsh has beach, shore and riparian habitats remaining and water levels within portions
of the marsh are managed through works constructed by Ducks Unlimited Canada. The purpose
of managing water levels in part of the area using dyked cells is to mimic the natural successional
cycle and to maximize biodiversity, usually over a 10 to 12 year period. As a result, ERCA is

able to extend the early successional shallow water emergent vegetation stage (Lebedyk, 2006).
ERCA also recently purchased adjacent farmland to create a dyked impoundment specifically for
migrating shorebird habitat (Chapple, 1995). Active management within the impoundment areas,
through water level manipulation, regulate and control the wetland ecosystems in order to
maximize biodiversity. In contrast, much of the marsh perimeter outside of the impoundment
areas has been altered by development, such as roads and dykes, which leads to deep water and
steep slopes. Natural water level fluctuations often prohibit the establishment of emergent
wetland vegetation communities in these areas due to the disturbed environmental conditions and
deep water. This was not the case prior to the construction of the east marsh dyke, when water
had the potential to flow southward within the pre-settlement marsh. This pre-settlement marsh
provided a vast water storage area with extensive evapotranspiration capabilities which
minimized water level fluctuations and therefore maintained a healthy emergent wetland
ecosystem. In addition, tallgrass prairie, meadow, shrub thicket and forest also exist within the
Conservation Area, providing diversity and a balance of habitat types for the area’s wildlife.

The shoreline change assessment for the Hillman Marsh barrier beach was summarized in
Section 3.1.5 of the main report (Baird, 2007). Between 1954 and 2004, the long term average
annual recession rates ranged from 0.26 m/yr in the south to 1.28 m/yr in the north. As the

barrier beach erodes and migrates inland, the actual area of the marsh decreases. On average,
0.12 hectares of marsh has been lost each year since 1954. Without human intervention, this loss
rate will continue indefinitely.

Agricultural Lands

This area has no remnant natural habitat or natural watercourses, however a few small-scale
habitat restoration projects exist in this area and the existing drainage canals and dykes provide
some cursory habitat for wildlife.

Point Pelee National Park

Point Pelee National Park has also suffered terrestrial habitat loss and simplification in the past
due primarily to agriculture, cottages, deer over-population and fire suppression. These are all
now managed to reduce habitat loss and simplification.

A shoreline change assessment of Point Pelee National Park shoreline was presented in Section
3.1.8 of the main report (Baird, 2007). Due to the ongoing recession of the east beach since
1954, the park has lost 0.6 hectares of marsh and 0.25 hectares of Carolinian Forest per year.
This is not habitat loss due to changes in the terrestrial habitat but rather permanent loss due to
shoreline recession.
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