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It is time to be more imaginative.
The aim should be to give companies and voluntary
organizations a new way to enhance biodiversity
without the complex apparatus of state regulation.
David Cameron, UK Prime Minister
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Summary
The Ivy Jay Community Nature Reserve was declared a provincially important wetland by
the Ontario Ministry of Natural Resources. This wetland covers a wide range of habitats
in a relatively small area of 70 hectares, from natural and stormwater ponds, marshland
and shorebird scrape, to deciduous and coniferous woodland, scrubland and grassland.
These habitats support a broad range of wildlife.

The master plan has been designed on the principle of European nature reserves that protect and enhance
existing habitats, create new habitats and, most importantly, restrict human access to controlled trail routes and
view points so that disturbance to wildlife is reduced to a minimum.
A major aspect of the design is habitat management to ensure that all habitats are maintained in the best condition
to support the broadest range of wildlife species. It is intended that most of the management will be undertaken
by citizen volunteers with assistance from a technical committee consisting of Town staff, professional biologists
and engineers. A critical volunteer task will be to evaluate the long-term effectiveness of habitat preservation,
habitat improvements, management strategies and other influences on habitat and wildlife within the Nature
Reserve.
This approach will involve the training of citizen scientists by local experts. An extensive scientific data base
already exists on the breeding bird population and this will need to be extended to cover mammals, amphibians,
insects and other wildlife groups if this aim is to be achieved. Public education will also be a major goal and will
include educational signage to illustrate each type of habitat highlighting specific groups of plants, birds, mammals,
and insects. Further information will be provided by volunteer guided tours covering specific themes such as the
dawn birdsong and frog choruses and the identification of plants, birds and insects.
Ultimately, the main goal will be to construct, monitor and manage this Nature Reserve as economically as
possible to encourage other municipalities to create similar nature reserves within their own areas. This
approach, if carried out on a national scale, would go a long way to ensuring the long-term protection of much of
the critical wildlife habitat in Canada.
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Introduction
Land use changes in Aurora over the last 50 years have resulted in the disappearance of
many wildlife habitats and has fragmented many others. In this era of rapid land
development, the Town of Aurora’s decision in 1999 to create a 70 hectare Community
Nature Reserve between 2 urban expansion zones in the northeast corner of the town was
a bold decision.

This was accomplished with the support of Ducks Unlimited
who own 25 hectares of the Nature Reserve, and with the
assistance of the Lake Simcoe Region Conservation Authority,
Ontario Ministry of Natural Resources, Regional Municipality of
York and other interested stakeholders.
The Nature Reserve covers most of the provincially important
East Holland River Wetland Complex with adjoining buffer
zones and natural linkages. It includes extensive blocks of
existing wetland, woodland, scrubland and grassland which
supports a broad diversity of plants, mammals, birds,
amphibians, and invertebrates.
The Nature Reserve is located on an important flyway route
between Lake Simcoe and Lake Ontario. During spring and fall
migration, this area attracts many unusual and uncommon
birds including, when water conditions are favorable, several
species of northern shorebirds and waterfowl.
In the future, this Community Nature Reserve will become a
centre for research, education and public enjoyment and will
demonstrate the importance of protecting and managing local
wildlife habitats as part of a viable public open space system.
The long-term success of the conservation management of the
Nature Reserve will depend on knowing which species and
communities are present and by understanding the ecology of
these communities. Identifying and setting management
objectives, with both long and short term goals, will determine
the means of achieving them within economic restraints. The
training, availability, and dedication of keen and skilled
volunteer labour will be a critical factor in the long-term
success of the Nature Reserve.

Master plan 2006, Ivy Jay Community Nature Reserve
D. Tomlinson Landscape Architect (Emeritus) Aurora.
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General Information
LOCATION

The Ivy Jay Community Nature Reserve, named after Jim Spring's farm, is located in the
northeast of Aurora, 1.5 kilometers west of the Highway 404 junction with the Aurora Road.
This becomes Wellington Street East and forms part of the southernmost boundary of the
Nature Reserve. The Nature Reserve extends northward along a shallow valley between 2
major blocks of housing development bounded by Leslie Street, Bayview Avenue, St. John’s
Sideroad and Wellington Street East.

ACCESS

The main accesses to the Nature
Reserve are to be located at the
Stronach Aurora Recreation
Complex on Wellington Street East
and on Hartwell Way where off
road car parking will be available.
Several other pedestrian access
points are proposed where limited
on street parking may also be
available.

woodland within the Nature
Reserve but it is ecologically
important. It supports several
types woodland birds and
amphibian species which use the
ephemeral ponds in the Nature
Reserve during the breeding
season. There are no breeding

LAND OWNERSHIP

Most of the land, 45 hectares, is
owned by the Town of Aurora. A
block of 25 hectares in the centre
of the Nature Reserve is owned by
Ducks Unlimited (donated to them
in 1992 by Jim and Jean Spring),
and consists of a block of
coniferous and deciduous
woodland, a central pond and
wetlands. The 16 hectares
McLeod Wood Nature Reserve,
adjoining the eastern edge of the
Ivy Jay Community Nature
Reserve, was donated by the
McLeod family to the Oak Ridges
Moraine Land Trust in 2006. It is
not proposed to include this

Extent of Ivy Jay Community Nature Reserve.

ponds in the McLeod property. It
is important to obtain agreements
from Ducks Unlimited and the Oak
Ridges Moraine Land Trust before
any proposed habitat or
management changes are
approved or implemented on lands
under their ownership.
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Ivy Jay Community Nature Reserve
Proposed Boundary
Ducks Unlimited Boundary to be
confirmed
Oak Ridges Moraine Land Trust
Boundary to be confirmed
Rest: Town of Aurora

2e
9h
5m
9f

6i
5p

9g

11i

5l

5n

5o

2d

5q

5k

6h

5r

7f

2c

5j
6g
5i

8c

5s

7h

4b
3f

6e
5g 9e

5h

5t

7i

12b

10a 2a

8b
5f

8d

7g

7d

10d

2b

3b

3c
8e

6c

5d 8a

10e
11

4c

12a

5e

3e

2g 10b

3a

4a

10c

2f 5u

5v
9d

9c

6a

11h

5x

5w
7b

11b

4d
5u

5u
11c

5x

11d

6d
9b
5c

6b

11g

5x

5y

Grassland (Moist)

3d

Deciduous Woodland

5x

Coniferous Woodland
Shrubs

6f

Buffer Planting

5z

5b
7a

9a
5za

5z

11f

Grassland (Dry)

9i

Marsh
Open Water

5a

Trail

11e

5z

Ivy Jay Community Nature Reserve
Land Ownership Habitat Location

Park
School
50 100

200m

May 2013

7

8

IVY JAY COMMUNITY NATURE RESERVE

Environmental Information

Central pond (8b) owned by Ducks Unlimited,
Nature Reserve.

CLIMATE

Aurora has a typical southern
Ontario climate with cold winters,
short springs, and occasionally,
hot and very dry summers. In
recent years, the winters have
become milder. Because the Town
is located on the north slope of the
Oak Ridges Moraine, its winters
are often marginally colder than
south facing Richmond Hill and
spring tends to arrive 1 or 2
weeks later.
GEOLOGY AND SOILS

The Nature Reserve is located on
the toe of the Oak Ridges Moraine
along the top and down the centre
of a relatively narrow shallow
valley. In several locations, the
well-drained valley slopes are
generally steep but in some
sections, slope gradually down to
the valley floor. The topsoil along
the valley edge and along the
valley slopes is a heavy stiff clay
loam with shallow pockets of black
organic soil in the poorly drained
parts of the valley bottom.
Generally, the area is classed by

North pond (8c) before development, Nature
Reserve.

the Agricultural and Rural
Development Act as class 6, 4;
agricultural lands with limitations
imposed by steepness of slope and
adverse soil conditions.
HYDROLOGY

There are 2 important intermittent
water courses in the southern
portion of the Nature Reserve
which typically dry up in early
July but will flow for a short
period following summer storms
or prolonged spells of wet
weather. These originate on the
Oak Ridges Moraine, flow under
Wellington Street East, then flow
north along the bottom of the
valley. In some flat locations, these
create areas of sedge and reed
canary grass wetland. Marsh
Creek, a third creek, originates on
the east side of Leslie Street
flowing west. With strong flows in
the spring, it gradually reducing in
the summer then increases again
in the fall.
These creeks have been dammed
in several locations creating 3

Ivy Jay stormwater pond (9e) with typical
buffer zone planting close to housing, Nature
Reserve.

major online ponds; one (8c) in the
north portion of the Nature
Reserve, one in the centre (8b) and
one in the south (8a). There is also
an offline trout pond (11a) and 8
online and offline field ponds (11b,
11c, 11d, 11e, 11f, 11g, 11h, 11i).
There are 3 other intermittent
water courses. The one in the
south flows along 2 reed canary
grass dominated depressions (7b).
Another feeds 2 of the ephemeral
ponds on the northern edge of the
central block of woodland (10a,
10b). The remaining 2 ephemeral
ponds (10c, 10d) are filled with
surface water runoff. The third
intermittent water course flows
through the northern section of
the site and this supplies a small
ephemeral pond in a block of
woodland (2d). It then flows
through open areas dominated by
reed canary grass.
STORMWATER PONDS

At present, there are 5
stormwater ponds in the Nature
Reserve (9a, 9b, 9e, 9f, 9i). As
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McLarty Court stormwater pond (9b)
occasionally attracts migrating common
merganser in spring, Nature Reserve.

Pointon Street stormwater pond (9f) attracts breeding American toad and green frog, Nature
Reserve.

development progresses along the
western boundary, stormwater
ponds will be increased by 4 more
(9c, 9d, 9g, 9h).
EPHEMERAL PONDS

There are 4 ephemeral ponds
(10a, 10b, 10c, 10d) and 1 potential
pond (10e) in the Ducks Unlimited
woodlot which provide important
habitat for wood frogs and
salamanders. Another is located in
the northern woodland (2d) but
this ephemeral pond has poor
water flow and dries up before the
breeding season is completed.

Ephemeral pond (10c) the only pond in the Nature Reserve where salamander breed.

9

10

IVY JAY COMMUNITY NATURE RESERVE

Biological Information
Many ecological landscape types and distinct plant
communities can be found on the site. The physical
conditions, topography and drainage control the structure
and diversity of the these plant communities. They can be
categorized and classified under the following headings:

Old field herbaceous important insect habitat,
Nature Reserve.

UPLAND AND BOTTOMLAND FOREST

GRASSLAND AND PASTURE

Areas of high ground and flood
plain covered with up to 90%
immature or mature tree
coverage.

Grass areas which were regularly
grazed or cropped for hay.

EMERGING FOREST

Disturbed or previously open area
which have become covered with
regenerating or planted saplings
and shrubs with 60% to 90%
woody cover.
CONIFEROUS PLANTATIONS

Mainly planted after the Second
World War.
SCRUBLAND

Open areas which have been
substantially invaded by shrub
species and tree saplings up to
60% woody cover.
OLD FIELD HERBACEOUS

Neglected grassland which are
infrequently or never mown or
grazed. These are dominated by
coarse meadow grasses and
herbaceous flowering plants with
less than 10% woody species.

MARSH AND SWAMP

Land with a permanent high water
table or land which is frequently
flooded.
PONDS

Permanent open bodies of water
with little or no current.
CREEKS AND DRAINAGE DITCHES

Linear water body with or without
a continual and observable water
current.
ECOLOGICAL GROUPINGS

These individual landscape
features can also be grouped
together under the following
characteristics forming 4 main
ecological groupings:
A. Woodland
B. Scrubland
C. Grassland
D. Wetland

ECOLOGICAL AND MANAGEMENT
PROPOSALS

The following text is an ecological
description of the various habitats
in the study area. The present
vegetative cover and the existing
use by wildlife is described under
the first 2 headings. The next 3
headings: Maintenance, Land Use
Changes, and Habitat
Improvements, refer to a point in
time when all the land may
eventually fall under public
ownership and management.
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Woodland
2 types of high canopy
woodlands can be found on
the site.

Heritage woodland (2a) tree canopy, Nature
Reserve.

A typical area of upland forest (2a,
2b) consisting mainly of mixed
deciduous tree species, dominates
part of the centre of the site with 2
very small patches of deciduous
bottomland forest. One area (2e) is
located at the extreme northern
end of the Nature Reserve within
the main creek’s floodplain, and a
second area (2f) is located at the
southeastern corner of the upland
forest. This follows the banks of
Marsh Creek along a narrow
valley.
An extensive area of mixed
deciduous and coniferous latestage emerging forest (2g) adjoins
the block of upland forest. 2
extensive areas of relatively
recently planted conifer
plantations (3a, 3b) are located in
the centre of the study area with a
small block (3c) and more mature
conifer planting (3d) in the
southern portion of the area. A
small area of mature cedar thicket
(3f) adjoins the southeast corner of
the northern pond.

Bracket fungi on old growth tree, Southdown
woodland (2d), Nature Reserve.

HERITAGE WOODLAND

Forest once covered a great deal of
Ontario but most was clear-felled
by the early settlers to create
farmland. In Aurora, a few
isolated blocks of woodland were
never clear-felled but were
allowed to remain intact to provide
a continuous supply of firewood.
Where these occur in the Nature
Reserve, they have been defined as
heritage woodland. These blocks
of woodland are most important
since they contain a richer
diversity of plant, amphibians and
invertebrates than the areas
defined as secondary woodland
which, in the past, were clear-cut
then replanted or allowed to
regenerate naturally.
Management of the heritage
woodland should be aimed at
sustaining the species presently
found in these woodlands. They
are relatively isolated and
immobile and cannot easily be recolonized once they have become
locally extinct.

Genetically, many of the trees in
these woodlands are probably
direct descendants of the original
forest cover so natural
regeneration should be used to
retain the tree canopy. This may
not always be practical where it is
desirable to encourage a more
diverse tree canopy.
Diversity is important as different
tree species provide food for birds,
mammals and invertebrates which
feed on a wide range of foliage,
fruit, seeds, buds, pollen, nectar
and in some cases, decaying and
rotting wood. In their larval stage,
many insects are often dependent
on 1 kind of tree, as are some
adult insects. Certain trees, like
oak, support up to 534 different
insect species; maple supports
285; beech support far less, 126.
Some trees attract only a few
common insects but these can be
very abundant and are important
for birds to feed their nestlings.
Other trees have bark which
supports communities of lichens,
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Jim Spring's heritage woodland (2a-2b),
Nature Reserve

or rotting or living wood which
supports a broad diversity of
fungi, and in turn, provides food
for several insect species.
Woodland management plans
should not just concentrate on
protecting and encouraging
attractive species but should
encompass the total biodiversity of
the woodland.

Jim Spring’s Heritage
Woodland (2a, 2b)
An extensive area, 15 hectares of
this upland forest, has been
defined as heritage woodland.
This occupies the well-drained
portion of the woodland at the
eastern end of the site on land
owned by Ducks Unlimited.
This plant community mainly
consists of beech, with sugar
maple and scattered ironwood,
black cherry and white ash. This
woodland contains some fine
specimen old-growth sugar
maples, black cherry and beech,
though many in recent years have

Fallen dead wood is important to amphibian
and insect habitat. Jim Spring's woodland,
Nature Reserve.

died from beech bark disease. In
the centre of the woodland, due to
heavy shade, the shrub layer is
sparse and is limited to patches of
sugar maple saplings with
scattered chokecherry, alternateleaf dogwood, European
buckthorn and blue beech; a
Carolinian species mainly
concentrated along the edges of
the woodland.
Like many heritage woodlands, the
herb layer is rich and varied and
contains an unusually full array of
woodland spring flowering plants.
Wild leek dominates with May
apple, trout lily, squirrel corn,
Virginia waterleaf, white and red
trillium, false Solomon’s-seal,
meadow rue, blue cohosh, wild
ginger, Jack-in-the-pulpit,
bloodroot, foam flower, spring
beauty, hepatica, miterwort, red
and white baneberry, parasitic
beechdrops, fall flowering zig-zag
goldenrod and common blue wood
aster.

Jim Spring' s woodland, old growth sugar
maple, Nature Reserve.

WILDLIFE

Typical high canopy birds can be
seen and heard in this woodland.
Great crested flycatcher, woodpewee, red-eyed vireo, whitebreasted nuthatch, hairy
woodpecker, eastern crow, and
black-capped chickadee are all
regular breeding birds. Great
horned owl and red-tailed hawk
breed and roost occasionally in
the wood. The declining wood
thrush also nest some years.
This woodland is also an excellent
area to view migrating song birds
particularly in spring. Typically,
black and white warbler,
Tennessee warbler, chestnut-sided
warbler, magnolia warbler, blackthroated green warbler,
blackburnian warbler and
American redstart have been
recorded with several unusual
species like scarlet tanager and
grey-cheeked thrush. The large
crow-sized pileated woodpecker
is also an occasional visitor.
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Large fallen logs with big cavities can become
important denning sites, Sheppard’s Bush,
Aurora.

Grey squirrel and chipmunk are
rarely recorded when great
horned owl nest in the wood.
Raccoon can often be seen
spending the day sleeping in the
tops of the trees and white-tailed
deer pass regularly through the
woodland. Wood frogs can be
found if the leaf litter is carefully
searched and tree frogs inhabit
the canopy.
MAINTENANCE

Little or no maintenance is
required and under no
circumstances should commercial
forestry practices be applied.
Trees which have to be pruned or
felled should not be sold for timber.
The long-term aim should be to
keep the woodland in as natural a
state as possible and to gradually
increase the percentage of oldgrowth trees. In time, natural
cavities will develop, thus
providing nesting and denning
sites for birds and mammals.
Trees should only be felled when
they are dangerously close to
trails, and all trees, which have to

Nannyberry foliage support several insects
and its fruit is attractive to birds, Aurora
Community Arboretum, Aurora.

be removed for public safety or fall
over naturally, should be left to
decay on the woodland floor.
Many species of birds, such as
woodpeckers and ruffed grouse,
need fallen logs, and snakes,
salamanders and many species of
insects rely on rotting logs for
food and shelter.
Large logs with big cavities are
particularly valuable for providing
denning sites for larger mammals.
When trees fall and create a gap
in the canopy, consideration could
be given to planting additional tree
species, such as black walnut,
butternut, basswood, bur oak and
white oak. These trees were often
a component of this forest type but
were probably eliminated by
logging in the past. As the climate
is warming, several more
southerly tree species like
shagbark hickory, bitternut
hickory and sassafras could be
planted. Consider planting
understory shrubs such as beaked
hazel, downy arrow-wood,
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Virginia creeper growing on a dead tree (7i),
Nature Reserve.

alternate-leaf dogwood in dry
sites and nannyberry, wild red
currant and mountain maple in
moist areas. Blackberry and
raspberry rank as one of the main
summer food plants and should be
planted extensively in the moist
sunny locations along the
woodland edge. Climbing vines
can be planted where they can
scramble over old stock fencing or
dead trees though they should not
be planted on the chain link
garden fences as they will enable
cats to climb over them. Riverbank
grape, Virginia creeper,
bittersweet (male and female
flowers are on separate plants so
plant several close together) and
virgin’s bower attract a wide
range of birds, mammals and
insects which feed on its fruits,
flowers or foliage, and use them as
nesting cover. In future, if some
climbing vines become too
common due to the widespread
distribution of seeds by birds, it
may become necessary to control
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Wood duck nest box used by a great crested
flycatcher (4c), Nature Reserve

them as they can choke out young
trees.
HABITAT IMPROVEMENT AND
CONSERVATION

Besides gradually increasing the
woody plant diversity in the
woodland, for the long-term
benefit of many birds, mammals
and insects, specific actions can be
taken to improve breeding success
of some groups.
BIRDS

Due to the loss of old growth
standing timber to beech bark
disease, it would be beneficial to
place a selection of different sized
nest boxes and nesting platforms
throughout all of the woodland.
This would be very valuable to
cavity nesting birds, particularly
chickadees, great-crested
flycatchers, white-breasted
nuthatches, flickers, starlings
(alien), great horned owls, screech
owls, and if specifically designed
for brown creeper.

Constructing field stone denning site, Hunters
Point Park, Richmond Hill, Ontario.

Piles of small stones in a sunny location attract
many insect species, Private Nature Reserve,
UK.

MAMMALS

INSECT CONSERVATION

The introduction of breeding and
roosting boxes may encourage
northern flying squirrel to occupy
this woodland. Clusters of 3 bat
boxes mounted on hydro poles on
the southern and northern edges
of the wood may also encourage
big brown bat, or the declining
little brown bat, to roost in the
reserve. Loosely piled heaps of
field stone with a central cavity or
scattered piles of densely packed
brush wood placed in areas of
dappled shade would also provide
secure denning sites for several
small woodland mammals.

Little attention in Ontario has been
given to the conservation of
insects which, after plants, are by
far the most important link in the
food chain. It is now understood
that many insect species are in a
serious decline and their
conservation should be given a
high priority.

AMPHIBIANS AND REPTILES

Over the last 13 years, a snake
was not recorded until recently
but wood frog, spring peeper, grey
tree frog and red-backed
salamander have all been
recorded. Conserving fallen
rotting logs, the rich leaf litter and
particularly the ephemeral ponds
in the wood are critical in the
protection of these species.

Most insect species in woodland
live on or in trees and shrubs, in
the leaf litter, or in dead wood.
Many insects which live in the tree
canopy are rarely seen at ground
level. Different insect species live
on different parts of the host plant,
and in plants growing in different
circumstances and locations, and
each location may support a
different group of insects.
PLANTING

The most common trees and
shrubs are often the most
important; oak and willow support
the most species. Often important
insect species can be found on
cherry, aspen, birch, poplar, apple,
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Dead beech trees left to rot on woodland floor,
Jim Spring's woodland (2a), Nature Reserve.

maple, elm, hickory, hawthorn,
alder, ash, basswood, hazel, walnut
and beech. These trees need to be
numerous, preferably not
scattered but planted in clusters,
and in a wide range of growth
stages.
DEAD WOOD

Dead wood is a much neglected
aspect of insect conservation.
Insects associated with dead
wood are very diverse and of
great conservation value. Dead
wood should occur in a variety of
forms ranging from large
branches to fine twigs, located high
in the canopy to lying on the
ground, in deep or dappled shade
or in full sunlight as dead wood in
each of these locations supports
their own distinctive insect species
and populations.
Standing hollow long lived tree
species are particularly valuable
as these support many rare
insects over a long period of time.
The simplest rule about dead
wood is that it should be left where

Dead wood on edge of woodland in semi
shaded location, Glen Haffy, Ontario.
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Sunny opening east of trout pond (11a), Nature
Reserve.

it falls or when removed during
woodland management, it should
be deposited on the woodland
floor, preferably in a location with
dappled shade. Leaving large logs
or tree trunks is of particular
value, especially if they are riddled
with insect bore holes or have 1/8
to 1/4 inch diameter holes drilled
into them. Place some in an open
sunny location on the edge of the
woodland as these holes will be
used by many solitary bees and
wasps as nest sites.

hazardous portion of the tree
should be removed, leaving as
much trunk as can be safely
retained. This should be allowed to
rot gradually until it decays and
falls naturally. Clean saw cuts are
not as valuable as jagged, split or
splinted wounds as these provide
easier access for wood boring
insects. Where clean saw cuts
cannot be avoided, drilling 1/2 inch
diameter holes into the surface of
the cut will accelerate the rotting
process.

TRAILS

SUNNY OPENINGS

When cutting new trails, it is better
to locate the trails through areas of
young healthy trees, well away
from old, damaged or unhealthy
trees which support a much
broader range of insect species.
This applies particularly to old
trees that regularly produce
bracket fungi. Felling in the interest
of safety should be confined to
trees close to trails and located in
areas used by the public that
present an immediate danger.
When possible, the top or

Sheltered and sunny openings are
of great importance to many
woodland insects, particularly
butterflies. Many adult insects
whose larvae feed in the leaf litter
or dead wood, feed on nectar and
need flowers when they emerge.
Others require other herbs and
grasses in their adult stages.
Maintaining some sunny clearings
is important in the adjoining buffer
zones, particularly along the south
edge of the wood. The open area
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Typical patch of bare ground at south west end
of pine wood (3d), Nature Reserve.

to the west of the trout pond (11a)
should not be planted with trees
but should be retained as an open
grassy area. These open areas
will need to be mown. Best to
divide them into 2 sections, each
being mown in alternate years,
preferably in the late fall. Ideally,
the cut material should be
removed and used to make litter
piles, and in time, will develop their
own insect populations. The piles
should be located along the edges
in both sunny and shady locations,
with a few large piles rather than
many small ones.
A few patches of bare ground in
sunny spots in the clearings will
provide nesting sites for solitary
bees and wasps and sunning and
foraging sites for other insects.
These could be created by
dumping piles of sand in suitable
locations. Rake the sand so the
longest slope faces south.
LAND USE CHANGES

Public access through this
woodland should be restricted to a

McLeod Wood Nature Reserve (2c), Aurora,

clearly defined all-weather stone
dust trail but boardwalks could be
built where trails cross wet
locations. Unrestricted access
away from the trail should be
totally discouraged by erecting
stock or chain link on 1 or both
sides of the trail, depending on
location, to prevent undue
disturbance to wildlife and
damage through trampling of the
delicate and vulnerable woodland
wildflowers.

McLeod’s Heritage
Woodland (2c)
This well-drained 16 hectares
nature reserve, owned by the Oak
Ridges Moraine Land Trust and
managed by the Town of Aurora, is
ecologically similar to the Jim
Spring's woodland but was
recently selectively logged so it
has fewer old-growth trees and
more secondary growth trees.
The wildlife in the woodland at
present is not as biologically
diverse as most woodlands of its

Bird watching along a typical stone dust trail,
Aurora.

size but this should improve with
careful management as the tree
canopy develops and matures.
Sugar maple is the most common
tree with scattered black cherry,
beech and ironwood. Due to the
tree felling, there are several
sunny openings which, providing
some instant action is taken,
present an opportunity to
increase tree species diversity by
planting in the opening some
Black walnut and butternut with
groups of white pine, shagbark
hickory, bitternut hickory, white
oak and bur oak. American
chestnut could also be tried if one
of the most recent chestnut blightresistant forms was planted.
The general ecological
management of this woodland
should be similar to the Jim
Spring's woodland. Due to the
lack of old-growth trees, the
provision of constructed breeding
and roosting boxes and artificial
denning sites for birds and
mammals is probably more critical.
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This ephemeral pond (2d) needs de-silting and
renovations, Southdown woodland, Aurora.

It is also important to increase the
amount and variety of dead wood,
particularly large logs within this
woodland.
LAND USE CHANGES

A looped trail system is proposed
in this wood which should be
confined to a clearly defined stone
dust main trail with narrower
stone dust or wood chipped
secondary looped trails. These
trails could be used for nature
study, bird watching or other
forms of passive recreation. It is
not proposed to fence these trails
but unofficial side trails should be
discouraged to prevent undue
disturbance to wildlife.

Southdown Heritage
Woodland (2d)
This moist 3.2 hectares woodland
is poorly drained at its northern
edge where it is bounded by a
small reed canary grass wetland.
In the past, it has been extensively
logged and heavily grazed. It has
a few scattered old-growth sugar

Strangling dog vine in Southdown woodland
needs to be eradicated.

maple, red oaks, and black cherry
with a secondary growth of sugar
maple, American elm, trembling
aspen, with dense blocks of
European buckthorn, particularly
at the northern end. A relic herb
layer survived the grazing which
consists of May apple, trout lily
and common blue violet.
Strangling dog vine, a particularly
aggressive alien plant which is
well established in this woodland,
needs to be eradicated.
WILDLIFE

Common woodland birds and
mammals can be seen in this
woodland. In wet springs, a small
wood frog population attempts to
breed in a small heavily silted
ephemeral pond which is supplied
with water from an intermittent
drainage channel.
MAINTENANCE

The tree canopy in this woodland
is poorly developed and it would
be advantageous if more red oak
were planted in the opening along
the better-drained southern edge.
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Snag trees with shattered branches tend to
attract more insects than trees with sawn off
branches, Didsbury, UK.

If some of the extensive blocks of
European buckthorn were cut
down and the stumps painted with
Roundup to prevent re-growth,
then clusters of hemlock, yellow
birch, swamp white oak, white elm
(plant Dutch elm disease-resistant
form), tulip tree, silver maple, black
ash and sycamore could be
planted with eastern cottonwood
along the northern edge. Also
plant wild raisin, nannyberry,
highbush cranberry, American
elderberry, red osier dogwood,
alternate-leaf dogwood and wild
red current which are generally
better concentrated along the
woodland edge.
Generally, the ecological
management of this woodland
should be similar to other heritage
woodlands. Due to its small size,
only a few nest boxes or denning
sites need to be considered.
Increasing the amount and variety
of the dead wood in this block
would be beneficial to insect
populations. It would also
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Bottomland woodland (2e) south of St. John’s
Sideroad, Nature Reserve.

encourage a greater diversity of
fungi and leaf litter flora and fauna.
The ephemeral pond needs to be
deepened to increase water
holding capacity.
LAND USE CHANGES

A looped trail is also envisaged in
the wood. Care needs to be taken
when locating the trail as to not
block spring water runoff
drainage channels. These should
be piped so water can drain under
the trail. It is not proposed to
fence this trail.

Bottomland Forest (2e)
At the extreme northern end of the
site there is a small block of
bottomland woodland which is
located in a moist section of the
Marsh Creek floodplain. This is a
disjointed and fractured strip of
existing bottomland forest,
extending in patches along low
lying sections of the floodplain on
both the north and south sides of
St. John’s Sideroad. The canopy
of this bottomland forest is
dominated by black willow,

Owl nest box a suitable design for a great
horned owl, Buckenham, Norfolk, UK.

American elm, aspen and white
ash with an understory of
European buckthorn (alien) and
red-osier dogwood with the
occasional highbush cranberry.
The herb layer is sparse with
ground ivy (alien), jewelweed, zigzag goldenrod and wood asters.
WILDLIFE

This area is too small to support
typical wet-woodland wildlife. The
willows however provide cavities
for nesting birds and foliage for
many species of insects. This
block of woodland is also an
important wildlife corridor linking
the Nature Reserve to
Newmarket’s open space system
and with wildlife habitat to the
north. As engineering
improvements to this sideroad are
designed and implemented, this
corridor should be carefully
preserved and enhanced by the
road landscaping. This could be
achieved by planting in moist
areas additional bottomland trees
silver maple, red maple, black
walnut and in sheltered locations,

White turtle head, Merlin’s Hollow, Aurora.

tulip trees and American
sycamore.
To increase the diversity of the
ground flora, skunk cabbage,
white turtlehead, rough-leaved
aster and purple-stemmed aster
could be planted if plants become
available from development sites in
the region or could be grown by
the horticultural society.
MAINTENANCE

Little maintenance is required in
this woodland. When required, it
should generally follow the
maintenance proposals for the
area of heritage woodland.
LAND USE

An unfenced stone dust trail, or if
necessary a boardwalk, is
envisaged to link the Nature
Reserve with the Town of
Newmarket’s open space system
and trail network.
HABITAT IMPROVEMENT

Consideration should be given to
providing a 600 millimetre dry
culvert alongside the creek culvert
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Cinnamon fern, a large common fern in damp
woodland.

Pileated woodpecker is a regular visitor to the
Nature Reserve.

to allow small mammals to pass
under the road. Wet culverts
cannot be utilized by many species
during periods of heavy runoff.
Where roads cross a wildlife
corridor, laying a dry pipe under
the road to allow mammals,
amphibians and reptiles to cross
the road safely should become a
routine engineering practice.
Where the road is wider than 20
metres, the diameter of the pipe
should be increased to 900
millimetres.

is relatively rich, particularly in
ferns, with large patches of
cinnamon fern, sensitive fern and
marsh fern together with common
wet woodland wildflowers.

Eastern Bottomland
Forest (2f)
This small area of wet bottomland
in the south east portion of the
reserve is dominated by mature
sugar maple and white birch with
black cherry and white ash.
Many of the trees are overmature and are in poor health.
The understory consists of
scattered sugar maple saplings
with European buckthorn (alien)
and chokecherry. The herb layer

WILDLIFE

This area of woodland is too small
to support typical wet woodland
birds but is attractive to several
common species because of the
high percentage of over-mature
trees. This is the best location on
site to see pileated woodpecker;
the typical rectangular workings
of the species can be found on
many of the old trees throughout
this woodland.
MAINTENANCE

This should be similar to the other
area of bottomland forest.
Additional tree species could be
planted in the openings created by
the collapse of the over-mature
trees. Fallen tree trunks and
branches should be allowed to
remain on the woodland floor to
provide habitat for insects and
salamanders.
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Typical oblong holes in dead or dying trees are
indicative of presence of a pileated
woodpecker, Nature Reserve.

LAND USE CHANGE

As part of a comprehensive linked
trail system a trail is proposed
along the edge of the creek to link
the Nature Reserve with
development to the east. This
unfenced stone dust trail should
eventually extend to Highway 404.
HABITAT IMPROVEMENT

A dry culvert should be placed
alongside the stream culvert to
allow mammals and amphibians to
cross Leslie Street during high
water flows.

Mixed Secondary
Growth Woodland (2g)
There is one area of about 1.5
hectares of mixed coniferous and
deciduous secondary growth on
the western edge of Jim Spring’s
woodland.
In the past, this area was clearcut or heavily thinned for fire
wood and is now dominated by tall
growing over-mature shrubs of
European buckthorn (alien),
cockspur hawthorn, domestic

20

IVY JAY COMMUNITY NATURE RESERVE

Secondary growth (2g), Nature Reserve.

apple (alien) and chokecherry.
These trees are now being shaded
out by an expanding canopy of
both self-seeded and planted tree
species consisting of an even
mixture of trembling aspen, white
and red ash, sugar maple, white
pine, American elm, basswood,
black cherry and a few planted
red pine, Scots pine (alien) and red
oak. The herb layer is markedly
different from that of the adjoining
high canopy heritage forest with
ground ivy (alien), zig-zag
goldenrod, wood asters,
enchanter’s nightshade,
agrimonies, and scattered patches
of May apple and garlic mustard
(alien). Fern species are common
while the more typical woodland
wildflowers like trilliums are
widely scattered or absent.
WILDLIFE

Bird species which are attracted to
dense woodland cover can be
found in this area. Robin, cardinal,
red-breasted grosbeak, downy
woodpecker, black-capped
chickadee, eastern crow, blue jay,

Log pile for over wintering butterflies, Oxen
Pond Botanic Garden, Newfoundland.

and the declining wood thrush all
nest here. This is also a good
location to view winter wren,
brown creeper, white-throated
sparrow, veery, Swainson’s
thrush, hermit thrush, solitary
vireo and many other spring and
fall migrants. Because of its
sheltered location, tree sparrow
and slate-coloured junco can
occasionally be seen throughout
the winter in mixed flocks of
resident species.
Spring and early summer are the
best time to view butterflies in this
location. Always the first to
appear soon after the snow melts
is the mourning cloak and is one of
the few butterflies that overwinter as adults, sheltering in
woodpiles and tree crevices.
These are followed by question
mark butterflies, whose
caterpillars feed on elm and
various species of nettle, and pearl
crescent butterflies who are
dependent on various species of
aster for their survival.

Jim Spring's cabin by trout pond (11a), now
demolished, would have been an ideal bird
banding centre, Nature Reserve.

Occasionally, a mustard white
butterfly can be found, whose
caterpillars feed on various
species of wild mustard.
MAINTENANCE

Maintenance should be kept to a
minimum and should follow the
same pattern outlined for heritage
woodland.
LAND USE CHANGES

Jim Spring’s old maintenance
track to his cabin by the trout pond
followed the western edge of this
woodland which has now become
overgrown. This route should be
reopened to provide vehicular
access to the trout pond off the
northern pedestrian trail. This
access should be gated and not be
open to the public. It could also be
used as a future constant-effort
mist-net location to monitor
breeding bird populations.
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Coniferous Woodland

Maturing conifer plantation (3a), Nature
Reserve.

Most of the coniferous woodland
in the reserve was planted after
the Second World War and is now,
largely, semi-mature.

Conifer Plantation
(3a, 3b)
This approximately 5 hectares
plantation lies to the west of Jim
Spring’s wood and is divided into 2
sections by Marsh Creek.
It is densely planted with blocks of
white pine, white spruce and
European larch (alien) which are 6
to 10 metres high. Many of the
lower branches have died and
most of the ground under the trees
is covered in pine needle duff.
During a wet summer, this
develops a rich layer of fungi and
usually there is no ground flora
but, in recent years, Indian pipes
have become established.
WILDLIFE

This conifer plantation attracts
nesting blue jay, cardinal and
chickadee, but also attracts
species not often seen in Jim

Commercial thinning should not be the aim;
trees should be removed selectively, private
woodlot, Ontario.

Spring’s woodland. Most
summers, a pair of sharp shinned
hawk nest. Red-breasted nuthatch
are occasional visitors and as the
trees mature, should nest along
with the chipping sparrow and
pine warbler whom are increasing
as a breeding species in Aurora.
Red squirrel can be found in this
woodland and it is an important
winter roosting area for wild
turkey and wintering song birds.
MAINTENANCE

This plantation should be
maintained to retain a
predominately coniferous block of
woodland but it could be improved
by opening parts of the canopy
and by selectively thinning to
create a few gaps by ring barking
the base or felling selected groups
of trees. Poles or brushwood
created by the operation can be
used to construct fence posts, log
or brushwood piles or be chipped
to use on site. Scattered dead
trees can be left to increase the
amount of dead and fallen timber
or to be used as lookout perches.

To retain coniferous plantations, deciduous
trees should be removed, private woodlot,
Ontario.

LAND USE CHANGES

The main north south trail should
be relocated along the western
edge of this woodland. This should
be located inside, close to the edge
of the plantation, where it will be
well screened by the existing
conifers from the shallow lagoon
(8d) to be located between the
wood edge and the central pond.
This trail should be securely
fenced on both sides with stock or
chain link fencing to prevent
wildlife disturbance from trail
users and their dogs wandering
into the pine plantation or out onto
the edge of the lagoons. Wildlife in
the pine woodland should be
viewed from the trail, and wildlife
on the lagoon from a tower blind
overlooking the wetland accessed
from the trail.
HABITAT IMPROVEMENT

Providing a selection of different
sized nest boxes and nesting
platforms will encourage cavity
nest species of birds. Bat boxes
erected in groups of 3 boxes on
dead snags 9 metres above the
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Pine plantation (3c) location of lagoon
causeway crossing, Nature Reserve.

Shallow ditch, Strumpshaw Fen, Norfolk, UK.

ground in clearings may induce
bats to roost in this sheltered
woodland. The construction of log,
stone and brushwood piles would
increase the cover for small
mammals and provide denning
and over-wintering sites.

Pine Plantation (3c)

Increasing the amount of dead
wood in a variety of forms ranging
from trunks and branches to fine
twigs, in both the canopy and on
the ground, is just as important for
insect conservation in coniferous
woodland as it is in deciduous
woodland. In the future, if natural
regeneration of the conifers does
not take place, it is also desirable
to replant seedling pine, spruce
and larch in openings as the
conifer canopy matures to ensure
that conifers continue to dominate.
Generally, to retain this as
coniferous woodland, invading
seedling deciduous trees should
be removed before they become
well established.

This small plantation is located on
high ground and consists of mainly
white pine, and is at much the
same growth stage as the larger
plantation. Because it is more
open and the trees are more
scattered, it has a better developed
herb layer of mainly grasses.
WILDLIFE

This plantation is too small to
support more than common small
mammals and birds.
MAINTENANCE

General maintenance should be
the same as the main plantation,
little or no new planting is
required.
LAND USE

The main north south trail also
crosses through this area. Since
this plantation is located on a
mound surrounded by wetlands, it
may not be necessary to fence it.
Though, creating a shallow ditch
along the edge of the mound
adjoining the wetland to increase
water levels and prevent trail

Spruce plantation, many trees in poor health
could be improved with additional planting (3d),
Nature Reserve.

users from wandering onto the
wetlands during dry periods may
be necessary.
A short length of fencing may be
needed to prevent access onto the
grasslands at the southwest
corner of the plantation but this
could depend on the detailed
design of the stormwater pond (9c)
or the shallow ephemeral lagoon.
(8e).
HABITAT IMPROVEMENT

No improvements are envisaged in
this area.

Spruce Plantation (3d)
This mature small block of evenaged white spruce are about 12
metres high with many in poor
health. Several have died, thus
creating a more open canopy.
Along the southern edge, a row of
black walnut and domestic apple
have been planted and at the
eastern end, there are several
mature large willows located
along the creek.
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Nestling chickadees in standard bird box,
Nature Reserve.

Due to regular grazing by cattle in
the past, the herb layer is poorly
developed and mainly consists of
grasses and common arable
weeds including ground ivy,
Canadian thistle, and burdock.
Since grazing stopped about
2001, European buckthorn has
become well established.
WILDLIFE

This plantation often supports a
pair of crows, blue jays, chickadee
and robins. In 2011 and 2012, it
had a pair of nesting warbling
vireo and a coyote den. In winter,
it has been visited by redpoll, pine
siskin, red crossbill, white-winged
crossbill and pine grosbeak,
particularly in years with a heavy
cone crop.
MAINTENANCE

Due to the lack of coniferous trees
in the southern section of the
Nature Reserve, it would be
desirable to maintain this as a
coniferous woodland. Additional
seedling or 1 metre high white
spruce should be planted in the

Retain as many trees as possible in link
between McLeod’s and Jim Spring’s woodlands
(3e), Nature Reserve.

open spaces between the existing
trees to maintain the present
canopy.
LAND USE CHANGES

A portion of this plantation is
scheduled for development so it is
important to retain as many of the
existing trees as possible.

Spruce and Larch
Plantation (3e)
This block of semi-mature spruce
and larch is part of a much larger
block destined to be removed as
development progresses. The
retention of this small block (3e) is
important as it provides a critical
wildlife corridor between the
McLeod’s and the Jim Spring’s
woodland. Wood frog, grey tree
frog and salamanders will use this
route in spring to get to the
ephemeral breeding ponds in Jim
Spring’s wood. It will also be used
by several mammal species and
birds as a connection between
these 2 major woodlands.
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Wood frog and wildlife corridors should be
established, linking and joining woodland to
woodlands with ephemeral ponds, Nature
Reserve.

MAINTENANCE

As many of the existing trees as
possible should be retained within
the narrow corridor to ensure as
dense of vegetative cover as
possible. If or when gaps in the
canopy are unavoidable, these
should be densely planted with
rapid-growing deciduous trees
and shrubs such as trembling
aspen, silver maple, basswood and
bur oak with nannyberry, smooth
serviceberry, alternate-leaf
dogwood, red osier dogwood,
beaked hazel and chokecherry.
LAND USE CHANGES

This corridor also accommodates
the trail link between these 2
woodlands and should be
constructed as narrow as
possible. Vehicular access to the
McLeod Woodland (2c) should be
off Leslie Street. The road
crossing this area should be
constructed to be as constricted as
possible with no grass verges or
on road car parking.
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Cedar plantation (3f) with patch of invasive
European reed, Nature Reserve.

Controlled burning of European reed will
reduce top growth but it will not eradicate this
aggressive alien plant, Walpole Island. Ontario.

Screech owl nest box in Vandorf woodland,
Aurora.

HABITAT IMPROVEMENTS

To allow amphibians and small
mammals to cross the road safely,
a dry culvert should be installed
under the road. If the crossing is
less than 20 metres, a 600
millimetre concrete culvert could
be used. This should be increased
to 900 millimetres for wider roads.

White Cedar Plantation
(3f)
This consists of a monoculture of
semi-mature white cedar due to
being grazed by cattle in the past
and it has a poorly developed
shrub understory and ground
flora. Since grazing ended in
2000, several patches of redberried elder have become
established, and in openings along
the edges, several arable weeds,
predominantly burdock are also
well established but should
gradually decline as shade
increases.
WILDLIFE

Very few species nest or den in
this block of white cedar but it is

A field stone hedge can be used to create a linear stone pile along slopes or woodland edges,
Albufeira, Portugal.

used as a winter roosting area by
many wintering song birds
including flocks of robin and cedar
waxwings, which are probably
responsible for the growth of redberried elder.
MAINTENANCE

This should be maintained as a
block of white cedar if natural
generation does not occur as it
matures. Additional young white
cedar should be planted in
openings created as the old trees
die.

LAND USE CHANGES

No land use changes are
envisaged.
HABITAT IMPROVEMENT

A field stone hedge should be
constructed along the slope east of
this woodland close to the
stormwater pond (9e) to create
insect and reptile habitat. A
screech owl box on the edge of the
area may also encourage an owl
or wood duck to nest.
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Scrubland
Scrubland is a comparatively scarce habitat in the Nature
Reserve as there are few areas of scrub-invaded
abandoned pasture which is the preferred breeding
habitat of many songbirds, small mammals and hundreds of
insect species including butterflies.
Existing scrubland (4a), Nature Reserve.

In Aurora, hawthorn and
European buckthorn (alien) are the
most common pioneering shrubs
with viburnum, dogwood,
serviceberry, and choke and pin
cherry. These scrub areas are
very rich in insects, particularly in
early and middle growth stages.
They are less productive when
they become overgrown and
leggy. Most scrub areas need to
be managed if they are to persist.
The best way to maintain them at
their most productive level is to cut
them down or hard-prune them
on rotation. The length of the
rotation and patch size will depend
on species mixture and growth
rates.
The successful management of
scrub area will need to be
developed through trial and error
to achieve a continuous mixture of
shrubs in various growth stage.
These, if practicable, are best
arranged in an irregular pattern
with a gradual gradation from low
growing grass and wildflowers, to

scrub, then up to tall trees. Or,
alternatively, tall growing trees
can be thinly scattered at irregular
intervals.
Grassy openings within the scrub
areas need to be mown once
every 2 years. This should be
carried out in late summer in
alternating sections of about 50
metres in extent using a ride-on
mower. All cut material should be
raked up and removed or it can be
used to create litter piles. 1 or 2
large piles placed in a semishaded location, or occasionally in
a sunny location, are better than
many small piles. Failure to mow
on rotation and remove cut grass
will result in an excess of coarse
grass and few wildflowers.

Existing Scrubland (4a)
The only area of typical old field
shrub on the site is the narrow
strip which covers the western
slope along the shoreline of the
central pond (8b). Tall shrubs
dominate this strip with cockspur

hawthorn, chokecherry, European
buckthorn (alien) and domestic
apple (alien) with a few scattered
American elm saplings. The herb
layer is sparse with agrimonies,
enchanter’s nightshade, garlic
mustard and coarse meadow
grasses along the western edge.
While small in extent, robin, yellow
warbler, mourning dove, song
sparrow, cardinal and blue jay
have all nested. This is also the
only location where both the
declining catbird and brown
thrasher have nested on 1 or more
occasions. Green heron and black
-billed cuckoo have also nested at
least on 1 occasion. This strip is
also very attractive to migrating
songbirds and several species of
warbler and sparrows have been
recorded. Migrating flocks of
robins are common in fall and on 1
occasion, in mid-winter, a large
flock of Bohemian waxwing was
seen feeding on buckthorn berries.
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This extensive patch of European reed (4b)
could be eradicated by water flow control,
Nature Reserve.

MAINTENANCE

Willow thicket (4c), in recent years many
willows have died due to changes in water
levels, Nature Reserve.

Little maintenance is required to
ensure that ecological progression
is not allowed to continue to the
next stage of emerging forest. Any
forest tree saplings which invade
the scrub should be cut down and
the stumps treated with Roundup
to prevent re-growth, and overmature shrubs in poor health
should also be cut down to
encourage new shrub growth.

alien plant. Reed canary grass
dominates the herb layer at the
northern end which also supports
scattered patches of yellow
loosestrife and blue vervain. This
small area does not support many
wildlife species; a pair of song
sparrows nest regularly, a
savannah sparrow nests
occasionally on the northern end,
and most years, a pair of kingbirds
forage over the area.

LAND USE CHANGES

MAINTENANCE

No land use changes are proposed
in this location.
HABITAT IMPROVEMENTS

No habitat improvements are
envisaged.

Proposed Willow
Thicket (4b)
The southern end of this finger of
moist grassland, between the
cedar plantation and stormwater
pond (9e), is at present moist
grassland dominated by an
extensive patch of European reed,
a particularly aggressive invasive

Most of this area should be
maintained as moist grassland
which floods shallowly most
springs then gradually dries out as
the summer progresses.
Controlling the European reed
could become a problem in the
future. This is best controlled by
cutting it down close to ground
level in late summer then flooding
the area. Alternatively, herbicides
can be used such as Roundup, but
this is not as effective as flooding
and is not as environmentally
desirable.

Galls on willow created by a gall wasp, East
Holland River Valley, Aurora.

Flooding to control the European
reed could be achieved if the
northern end of the finger was
crossed by a low berm which
would also support the western
maintenance track. Water levels
could be economically controlled
by an adjustable flexi pipe sluice to
flood the area in fall after the
reeds have been cut down. Once
the reeds were eradicated,
flooding would not be required
unless reeds become reestablished. Most years, the flexi
pipe would operate as a small
culvert and set so that the area
would moisten in the spring runoff
then slowly dry out as this water
evaporated, retaining the present
ecological conditions. It is
intended that the southern end of
this area should be planted with
shrub willows, pussy willow,
sandbar willow and slender
willow.
LAND USE CHANGES

Other than creating a
maintenance track at the northern
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Excavated pothole, Strumpshaw Fen, Norfolk,
UK,

Typical established scrubland east of Leslie
Street and south of Westview Drive, Aurora.

end, no other changes are
envisaged.

canary grass with a few scattered
cattails and patches of sedge.

HABITAT IMPROVEMENTS

WILDLIFE

Creating the area of willow scrub
at the southern end should
increase the diversity of songbirds
nesting in the area and insect
diversity. The plant communities
should remain much the same in
the northern section. Controlling
water levels should gradually
reduce the area of reed canary
grass and provide better growing
conditions for moisture-loving
perennial wildflowers.

This small area annually supports
2 pairs of swamp sparrow and 2
pairs of common yellowthroat and
great crested flycatcher have also
nested on many occasions in a
wood duck box.

Existing Willow Thicket
(4c)
In the early 2000s, this narrow 1
hectare moist area was dominated
by cattail and sedge at the western
end, and 3 to 4 metres high bush
willow with scattered narrowleafed meadowsweet at the
eastern end. In recent years,
many of the willows have died and
the dominant vegetation is reed

MAINTENANCE

The cause of the decline of this
willow scrub is probably due to
changes in the flow or water
distribution within this area. This
will need to be corrected before re
-establishing this thicket by
planting a mixture of pussy willow,
sandbar willow and slender
willow. Consideration should also
be given to adopting the wellestablished technique of
excavating a series of small
shallow potholes, which should be
no more than 20% of the wet area
and not exceeding 1 metre deep,
to provide valuable habitat for
aquatic insects and amphibians.
The sub-soil from these pools
should be used to form low
mounds to be planted with willows.
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American painted lady on fall aster, the areas
between shrubs will be planted with wild
flowers to attract butterflies, Nature Reserve.

The clump of dead and dying trees
at the eastern end could be
replaced with a clump of black
willow or peach leaf willow. Once
re-established, the over-mature
willows should occasionally be cut
down to ground level on a rotational
basis to ensure that there are
willows present in all stages of
growth.
LAND USE CHANGES

No changes are envisaged for the
eastern end of this area. The
western end is crossed by the
main north south trail which
would best be located on an earth
causeway rather than the
proposed boardwalk. This could
be utilized to control water levels
to prevent European reed from
colonizing this location in the
future. Marsh Creek which flows
through this area could become an
important water source for the
central lagoon (8d) during dry
summers.
HABITAT IMPROVEMENTS

The long-term aim in this location
is to establish a fairly extensive
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Even narrow bermed and planted buffer zones
can be effective at screen garden activities,
Wetland Centre, London, UK.

area of dense willow thickets to
provide nesting habitat for wetland
birds and a major feeding area for
insects as willows are ranked as
one of the most important host
plants for many insect species.

Proposed Scrubland (4d)
A small area of mixed is proposed
in the open areas near Leslie
Street adjoining the existing pond
(11b). This area, at present, is
privately owned and part of a
development proposal. A detailed
ecological evaluation of this area
will be required before any
maintenance, habitat
improvements or
recommendations can be
formulated.
MAINTENANCE

Recommendations will be required
in the future.
LAND USE CHANGES

A section of the eastern main stone
dust trail crosses this property.
This should not be fenced in public
areas.

Buffer zone (5d) planting consist mainly of
flowering shrubs for pollinating insect and
fruiting shrubs for birds in winter, Nature
Reserve.

HABITAT IMPROVEMENT

Recommendations will be required
in the future.

Buffer Zones
Most of the buffer zones in the
Nature Reserve range from 10 to
35 metres in extent, depending on
the topography, some of these are
of sufficient width while others are
too narrow. It is not the width of
the buffer zone which is critical but
how quickly they can be
landscaped to screen out visual
human garden and deck activities
from the wildlife using the
wetland. On a flat site, a
combination of a 2.5 to 3 metre
high shrub and tree planted berm
is most effective. On sloping sites
or where houses have a second
story deck, wider buffer strips are
vital to enable higher berms to be
constructed. Planting without
berms is ineffective as they take
too long to mature. Solid board
fences are efficient as low level
screens but they have a major
disadvantage as they are not cat

Ornamental crabapple trees are readily visited
by native pollinating insects, Aurora
Community Arboretum, Aurora.

proof where as a 1.5 metre high
chain link fence set very close to
ground generally prevent their
access.
As scrubland is a scarce habitat in
the Nature Reserve, it is proposed
that most of the buffer zones will
be planted to create scrubland.
The type of shrubs planted in each
section will depend on topography
and the adjoining ecological
features and land use. Normally, a
wide variety of mainly native
shrubs will be planted with
emphasis on providing insect
habitat particularly for pollinators,
and summer and winter fruit for
birds and mammals. A few nonnative shrubs have been included,
mostly crab apples, as these have
a similar leaf chemistry to native
species and there is little evidence
that insects can tell the difference.
Where critical screening is
required, dense groups of spruce
and white and red cedar have
been included. These will also
provide important nesting cover
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Hoptree, a Carolinian shrub not locally found in
Aurora, should be planted in buffer zones to
increase plant diversity, Hillary House, Aurora
Community Arboretum tree nursery, Aurora.

and winter roosting sites for
songbirds. Also, to add canopy
diversity, scattered deciduous and
coniferous tree species which
have a high ability to support a
wide range of insect species have
been included. Areas of dense
conifer planting close to the
wetlands should be avoided as
most wetland birds dislike dense
cover close the water edge.

Buffer Zone (5a)
Plant List Groups B, D
and E
The development on the west side
of this zone has yet to be built.
Some planting has been carried
out but this will need to be
increased as a condition of the site
plan and should be extended onto
the north bank slope of Wellington
Street East (5z). Several trees,
mainly red maple, have been
planted on the edge of the wetland
and as they mature, will cast
considerable shade across the
wetland, therefore, they should be
removed and planted higher up

Buffer planting (5z) should extend onto the
north bank of Wellington Street East at the
south end of the sedge marsh (7a), Nature
Reserve.
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Additional buffer planting required in zone (5a),
Nature Reserve.

the slopes or better still, into moist
areas in the Nature Reserve.

centre of the slope, white cedar
along the bottom.

Buffer Zone (5b)
Plant List Groups B and
D

Buffer Zone (5d)
Plant List Group C and E

Extending along the back of
houses, this buffer zone has also
been sparsely planted and
additional trees and shrubs should
be planted into the central gap.
Trees should be located along the
top of the slope with shrubs on the
lower end of the slope. Trees
already planted too close to the
wetland should be removed and
replanted high up the slope.

Buffer Zone (5c)
Plant List Group C
Development in this location has
yet to be resolved. The planting of
the finally agreed buffer zone will
depend on the housing layout or
land purchase. If developed, the
planting should be mainly from
Group C to extend existing spruce
plantation to the north. Spruce
should be located on the top and

A section of the main north south
trail and berm has yet to be built.
When this contract is let, it should
include planting any gaps within
the existing planting with mainly
spruce. Plant new berm with
Group E. Trees should not be
planted on this berm. Fence
between the top of the berm and
the edge of the trail so the fence is
hidden by the shrub planting. This
will prevent trail users from
wandering onto the wetland or
visually disturbing the birds.

Buffer Zone (5e)
Plant List Group B, C
and E
As part of the trail construction
contract, plant a group of 1.5
metres high European alder along
the projecting fence line and on
the north side of the proposed
ditch or on the proposed island.
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Remove trees from edges of grasslands to
prevent loss of grassland habitat as they
mature, Nature Reserve.

Buffer zone (5h) unplanted area along retaining
wall left for access, Nature Reserve.

Add trees from Groups B and C
and use mainly bur oak and
spruce to fill gaps in the existing
planting.

Buffer Zone (5g)

Buffer Zone (5f)
Plant List Group B, C
and D

Buffer Zone (5h)
Plant List Group B and E

Transplant all trees from the
eastern edge of the stormwater
pond as these, if left, will eventually
shade out this important strip of
old grassland. Use conifers at the
highest point and deciduous trees
to fill gaps in existing planting.
Include a percentage of 1 metre
high spruce and deciduous trees;
bur oak, sugar maple, with shrubs,
chokecherry, serviceberry and
prickly ash in front of transplanted
trees. Also, transplant or remove
all trees and tall growing shrubs
from the northern side of the
stormwater pond (except low
growing red twig dogwood and
buttonbush) as it is very important
to maintain the adjoining
grassland as open and as free of
tree and shrub growth as possible.

Planting in this section is complete
and no additional planting is
required.

Add additional trees, aspen and
bur oak at the northern end plus
an occasional small group of
spruce and an occasional
basswood, sugar maple and bur
oak between the existing planting
and retaining wall. Keep a route
along the base of the wall clear for
maintenance vehicles. There is a
large gap at the most southern
point in the wall in an area of reed
canary grass. This should be
planted with potted 1.5 to 2
metres high white cedar and
European alder at 3 to 5 metres
spacing.

Additional berming and planting (5j) required at
west end of north pond dam to screen garden
activities, Nature Reserve.

Buffer Zone (5i)
Plant List Group A, B
and C
Infill with shrubs and add
occasional bur oak, basswood,
and Kentucky coffee tree where
any gaps occur. The western end
has not been planted. Locate
groups of spruce and white cedar
with scattered bur oak, basswood,
and black walnut inter-planted
with flowering and fruiting shrubs
from Group A. A similar planting
pattern should be adopted to fill an
extensive gap in the existing
planting along the northern edge.

Buffer Zone (5j)
Plant List Group A, B
and C
Plant the top of the high ground
where any gaps occur with small
groups of spruce. Mainly
coniferous tree planting should
extend northward through an
unplanted area to screen the row
of houses closest to the northern
pond. A new 2.5 metre high berm
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Buffer zone (5k) in front of houses needs to be
planted, Nature Reserve.

Nature Reserve intermittent creek south St.
John's Sideroad location for a colony of yellow
lady’s slipper orchids.

would be beneficial in this location.
This should be primarily white and
Norway spruce at the back with
white cedar in front. Most of these
need to be 1or more metres high
as the area is dominated by tall
grass. Leave a 4 metre gap
between the garden fence and the
first row of trees. Extend the
existing buffer zone planting
northward, filling in any gaps to
Hartwell Way.

Buffer Zone (5m)
Plant List Group E and G

Buffer Zone (5k)
Plant List Group A, B
and D
This buffer zone has not yet been
planted. This should be carried out
as soon as possible with trees and
shrubs. The general planting
pattern should be similar to
existing buffer planting but include
several groups of white cedar.

Buffer Zone (5l)
Consideration should be given to
increasing the tree planting
around this pond (9f) to create a
more shaded habitat.

This zone still needs planting. This
should be carried out as soon as
possible using mainly pussy
willow, red osier dogwood and
American elderberry. Include
scattered tulip tree, American
sycamore, black willow, silver and
red maple.

Buffer Zone (5n)
Plant List Group G and E
On the housing side, it is
recommended to plant a buffer
zone similar to the tree mixture
and size established around the
Ivy Jay Crescent stormwater
pond. Plant the north and west
side of the pond (9h) with trees and
shrubs. Leave the southern end of
the pond with no tree or shrub
planting. When constructing
these ponds, ensure that
disturbance or damage does not
occur to the colony of yellow
lady’s slipper orchid. This colony
should be fenced for the duration
of the construction.
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Yellow lady’s slipper, Nature Reserve.

Buffer Zone (5o)
Plant List Group B, C, D,
E and G
Wet areas in this section are
dominated by reed canary grass.
Use 1.5 to 2 metres high trees in
this location and 1 metre high
shrubs from trees and shrubs
selected from Groups E and G with
willows predominating. For dry
slopes adjoining the housing
areas, use Groups B, C and D
plants. Areas adjoining the wood,
plant Group G plants with shrubs
from Group E for wet sites.

Buffer Zone (5p)
On the east and south side of the
stormwater pond (9g), use a
similar mixture and sizes of trees
and shrubs as found around the
Ivy Jay Crescent stormwater
pond. Leave the north and west
sides of the ponds unplanted. Also
ensure disturbance does not
occur to the colony of yellow
lady’s slipper orchids.
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Black billed cuckoo is a typical scrubland bird
which should occasionally nest as the buffer
zones matures.

Well established herbaceous plants between
the shrubs in buffer zones will be colonized by
red admiral and other butterflies.

Buffer Zone (5q)
Plant List Group B and D

length with shrubs from Group E.
Do not plant any trees on this
berm. Fence between the top of
the berm and the trail edge so the
fence will be hidden by the shrub
planting as this will prevent trail
users from wandering onto the
wetland and disturbing wildlife.

Plant with selections from Group B
and D but include several groups
of white cedar.

Buffer Zone (5r)
Plant List Group A and C
Consideration should be given to
locating a berm along the garden
fences. Plant this slope or berm
densely with mainly coniferous
trees, Group C, consisting mainly
of white and Norway spruce with
the occasional deciduous tree
aligned with the gaps between
houses. White cedar should be
planted on both edge along the top
and bottom of the slope. Some
shrubs from Group D could be
planted in front of the cedar along
the bottom of the slope.

Buffer Zone (5s)
Plant List Group E
This berm screens the wetland
from pedestrians using the main
north south trail. Plant the total

Buffer Zone (5t)
Plant List Group B and D
This buffer zone, which extends
along the edge of the Jim Spring' s
woodland, should be planted to
extend this woodland to the back
of the housing development. The
housing side should be bermed if
space allows and planted with
Group D shrubs on the house side
of the berm. Plant the south side of
the berm to the edge of the
woodland with Group B trees,
with a mixture of standard trees
and 1 metre high seedlings
planted at 2 to 4 metres on center.
This planting should eventually
create a high canopy woodland.
In this area, where reed canary
grass is dominant, use 1.5 to 2

The east west trail at present located in this
narrow buffer zone (5v) should be rerouted into
the adjoining woodlot with Ducks Unlimited
agreement, Nature Reserve.

metres high plants. A selected
areas of reed canary grass at the
western end should remain
unplanted to ensure some small
patches of this grass survive in the
Nature Reserve. An east west
stone dust trail is at present
located in this zone. This should be
constructed close to the existing
woodland edge and should be
fenced on the woodland side only.
A better location for this trail
would be just inside the woodland.

Buffer Zone (5u)
The type and configuration of this
proposed buffer zone should be
established when development
proposals are finalized in this area.

Buffer Zone (5v)
Plant List Group B, C
and D
Located on the south side of the
Jim Spring' s woodland, this buffer
zone should be developed as
scrubland with a limited number of
well-scattered large trees
consisting of a few groups of 3 to 5
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Ivy Jay Crescent stormwater pond buffer zone
(5g), typical tree and shrub planting with
perennial wild flowers, Nature Reserve.

white spruce with a few black
walnut, basswood, black cherry,
bur oak and trembling aspen
spaced 30 to 50 metres apart.
An east west stone dust trail is
located in this zone and should be
constructed within the existing
woodland to allow access for bird
watching from the trail. This trail
should be fenced on the woodland
side to prevent trespassing onto
Ducks Unlimited’s property.

Buffer Zone (5w)
On the east and northeast half of
this stormwater pond (9d), use a
similar mixture and size of trees
and shrubs found around the Ivy
Jay Crescent stormwater pond
(9e). Leave part of the northern
and southwestern sides unplanted.
The trail in this location would be
best close to the houses. Fence
the western side of the trail to
prevent access into the pond and
the adjoining lagoon (8e).

It is very important not to plant trees or tall
growing shrubs where stormwater pond
adjoins grasslands, Nature Reserve.

Buffer Zone (5x)
Plant List Group B, D, G
and E
For this section, plant with trees
from Group G. Use mainly black
willow, peach leaf willow, black
alder, silver maple, red maple,
pussy willow and white cedar,
with shrubs from Group E along
the edge of moist areas. On drier
slopes, use a selection of trees
from Group B and shrubs from
Group D. In areas where reed
canary grass is dominant, use 1.5
to 2 metres high stock. Do not
fence most of this section of trail.

Buffer Zone (5y)
Plant List Group A, C
and D
This section should be planted on
the house-side of the berm with
scattered groups of 5 to 10 white
cedar, white and Norway spruce,
European larch, white birch and
trembling aspen, with occasional
bur oak and basswood 60 to 80
metres interspersed with massed
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Native highbush cranberry provides food for
migrating birds in early spring, Aurora
Community Arboretum, Aurora.

shrubs from Group D. On the
Nature Reserve side of the berm,
use a mixture of shrubs from
Group D. Do not plant trees on
this side of the berm but allow a
few groups of shrubs to extend a
very short distance past the top of
the berm into the grassland in a
flowing pattern to create a natural
edge and allow for easy cutting by
a hay mower.

Buffer Zone (5z)
Plant List Groups B, C
and D
On the top section of this slope or
on the housing side, plant
scattered groups of 5 to 8 white
cedar, white and Norway spruce,
European larch, trembling aspen
and white birch. Increase the
proportion of deciduous tree
along the centre of the slope
planting with scattered bur oak,
basswood, sugar maple, black
walnut and other tree species
selected from Group B,
interspersed with shrubs selected
from Group D. Extend this shrub
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Birds quickly strip ripe berries of native
elderberry, Aurora Community Arboretum,
Aurora.

Viburnum flowers attract many pollinating
insects, Aurora Community Arboretum, Aurora.

Garter snakes are the only snake at present
recorded, Nature Reserve.

planting onto the lower portion of
the slope but do not plant any
trees other than cockspur
hawthorn, mulberry and domestic
apple. Fence the grassland side of
this trail to prevent trail users from
wandering onto the grassland.
Where this buffer zone adjoins
wetlands in moist locations, plant
trees and shrubs from Group G
and E.

Buffer Zone (5za)
On the south, extending a little to
the east and west sides of this
stormwater pond (9a), use a
similar plant mixture and size used
as found around the Ivy Jay
Crescent stormwater pond (9e).
Leave most of the southern side of
this pond unplanted to protect the
extent of the adjoining grassland.

Berm under construction would be good location for snake hibernaculum. Leave most of
grassland side of berm unplanted (5y, Nature Reserve.
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Grassland

Grasslands (6b-6d) by the overgrown south
pond, Nature Reserve.

Before settlement, grassland was
one of the rarest habitats in
Ontario and was confined to a few
areas of long grass prairie and
burned openings created by
native people. When the almost
continuous deciduous forest was
felled to create farmland, once
rare grassland species of birds
and mammals became exceedingly
common.
In the last decade or so, the exact
opposite process is happening.
Much of the farm pastures have
been plowed and cultivated or
abandoned. On the edge of urban
areas, these abandoned old fields
are being developed into country
subdivisions or industrial parks.
In rural areas, they are being
taken over by invading shrubs and
trees.
With current economic changes in
farming, it is likely that this
process, in future years, will
accelerate until it reaches the
stage where grassland will once
again become an exceedingly rare

The bobolink population has declined in
Ontario in the last decade.

habitat in Ontario. This process is
already contributing to a marked
sharp decline in the population of
some once common grassland
species such as meadowlark,
bobolink and leopard frog, who
feed most of the summer in
grassland. If these species are to
survive in Ontario, then it is of
great importance that protection is
in place for the remaining
meadows, similar to the same
priority now being applied to the
wetlands and woodlands.
VEGETATION

Since farming operations ended,
the grasslands in the reserve are
in the early stage of ecological
succession. Coarse meadow
grasses still dominate the
vegetation with extensive patches
of Canada goldenrod, lanceleaved goldenrod, tall goldenrod,
willow aster, small white aster,
calico aster, smooth aster, New
England aster, Joe Pye weed (an
excellent butterfly plant), Canada
thistle, Queen Anne’s lace, common
milkweed (essential for breeding

Savannah sparrow, possibly the most
adaptable grassland bird.

monarch butterflies), yellow and
white sweet clover (alien), tufted
vetch (alien) and evening primrose,
all are typical of this wildflowerrich habitat.
WILDLIFE

These abandoned meadows are
particularly rich in insects. Many
species of beetles, dragon and
other flies, spiders, wasps, bees
and particularly butterflies are
very common. Monarch, viceroy
(which imitates the monarch), black
and tiger swallowtail, red and
white admiral, American painted
lady, grayling, cabbage white
(alien), Milbert’s tortoiseshell and
common and orange sulphur have
all been recorded. Goldfinch, with
savannah sparrow and song
sparrow, which both nest in the
area, have all been seen feeding on
the seed of the grasses and
wildflowers. Rodents, particularly
meadow vole, are very common
and provide food for hunting
kestrels, red-tailed hawk and the
occasional rough-legged hawk, a
winter visitor from the Canadian

36

IVY JAY COMMUNITY NATURE RESERVE

The central grassland (6e) was plowed to look
for historic artifacts. This policy should be
discontinued on areas of grassland to be
preserved, Nature Reserve.

arctic. The long vegetation also
provides nesting cover for ducks in
early spring.

Dry Grassland (6a, 6b,
6c, 6d, 6e)
The dry grassland in the centre of
the reserve (6b, 6c, 6d) was most
often used as a hayfield but
occasionally, it was also grazed
(2003). This hayfield is dominated
by European forage grasses with
scattered herbaceous flowers.
The last hay crop was harvested
about 2005. Since then, it is
slowly being invaded with
hawthorn, buckthorn, ground
juniper, red cedar and Scots pine.
The block of grassland (6e) south of
the north pond is also all that
remains of a much larger meadow
where Jim Spring grazed a large
herd of beef cattle. This meadow
was plowed in 2001 to search for
historic artifacts prior to
development, then left to fallow. It
is now dominated by rejuvenated
meadow grasses with a few

The central grassland (6e) is still potential
bobolink habitat if population in Ontario
recovers from its decline.

herbaceous flowering plants. The
finger of grassland (6a), in the past,
was part of a much larger hayfield.
In 2004, this land was plowed and
used to produce crops of corn,
soya or winter wheat.
WILDLIFE

3 pairs of meadowlark nested on
these grasslands before the land
was fragmented. A single pair
continued to nest until the hayfield
on the eastern side of the reserve
was plowed late in 2003. Then the
remaining grassland within the
reserve became too small to
support meadowlark.

Several pairs of bobolink
continued to nest until 2006,
recording 8 pairs, then declining
to 3 pairs, and eventually to 0
pairs when development activity
increased along the western
boundary. Of the original
grassland birds, only the savannah
sparrow can still be considered
(2013) a regular nesting species,
but bobolink should return when
development is completed.

American goldfinch nest in isolated hawthorn in
moist grassland (6f), Nature Reserve.

Small mammals particularly
meadow vole are common and
these are occasionally hunted by
red-tailed hawk. Several
butterflies, the Monarch, viceroy,
grayling, orange and common
sulphur and European skipper
are recorded most years.
Although a detailed study has not
been undertaken, it is assumed
that the older unplowed areas of
grassland (6b, 6c, 6d which have
been undisturbed for well over 50
years, have rich insect
populations, particularly ground
beetles and other less mobile
insect species. Care must be taken
during maintenance operations
not to eradicate these insects.

Moist Grassland (6f)
The block of moist grassland (6f) in
the southern portion of the Nature
Reserve consisted mainly of sedge,
bur reed and mint in areas
adjoining the intermittent creek,
with coarse meadow grass
dominating in dryer locations with
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Moist grassland (6f) north of Wellington Street
East, Nature Reserve.

curly dock, goldenrods and fall
asters.
Between 1980 to about 2002, this
moist grassland was grazed
annually between mid-May and
mid-October by a small herd of
about 9 cows, some with calves. In
2003, just before an Ontario
Municipal Board hearing, these
were replaced with a herd of 29
beef cattle. After the hearing,
grazing stopped. Since then,
there has been no other
agricultural activity. Since grazing
stopped, elecampane, an alien
plant from Asia, has increased
dramatically and invading
hawthorn and buckthorn are now
well established.
WILDLIFE

1 or 2 pairs of bobolink nested
occasionally in the grassland but
nesting ceased when development
began in 2006 along the western
boundary of this grassland. A pair
of savannah sparrows still nest
most years. American goldfinch
now nest in the hawthorns with a

Moist grassland (6g), Nature Reserve.
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Moist grassland (6h) habitat north of the north
pond in the Nature Reserve.

pair of eastern kingbird.
Occasionally, a leopard frog is
disturbed foraging in the meadow.

patches of sedge. Several well
established hawthorn bushes are
widely scattered in this grassland.

Moist grassland (6g)

WILDLIFE

The block of moist grassland (6g)
west of the northern pond is also
dominated by sedge in wet
locations with extensive patches of
coarse grass, goldenrod and fall
asters in drier areas.
WILDLIFE

Savannah sparrows occasionally
nest and most years a pair of
eastern kingbird forage. Mallard
have also nested in patches of
course vegetation. This is the only
location in the Nature Reserve
where jumping mice and an
opossum have been recorded.

Moist grassland (6h)
The area of moist grassland (6h)
north of the north pond is
predominately coarse meadow
grass with extensive areas of
goldenrod and fall aster. In a few
low lying locations by the
intermittent creek there are small

2 or, occasionally, 3 red-winged
blackbirds and 1 or 2 pairs of
savannah sparrow and a pair of
eastern kingbird nest most years
in this area.

Moist grassland (6i)
This narrow strip of moist
grassland north of the proposed
extension of Hartwell Way is
predominantly sedge and coarse
meadow grass with hairy willow
herb, Joe Pye weed and whorled
loosestrife. This is one of the
wettest grassland in the Nature
Reserve and sections regularly
flood in spring and during periods
of heavy rain in summer. It is also
the most botanically-rich area
with a patch of over 30 yellow
lady’s slipper orchids located in
the eastern corner, and the only
location where a common
yellowthroat regularly nests in
grassland.
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Highland cattle used to graze 600 hundred
acres of previous mown parkland, Manchester,
UK.

GRASSLAND MAINTENANCE

Virtually all grassland in Ontario is
dependent on some human action
to prevent them, through natural
succession, from becoming
invaded by scrub and eventually
becoming woodland. Consistent
management is more important on
grassland than any other habitat
type.
GRAZING

Grazing is the best management
option for most types of grassland.
It is gradual management and
does not bring about the sudden
changes to vegetation which
results from cutting or burning. In
Canada, grazing is rarely
considered as a means of
maintaining grassland in a
municipality but, for many years,
has been used in Europe to
maintain hundreds of acres of
public parkland. The city of
Manchester, in the UK, used a herd
of over a 100 highland cattle (very
docile animals) to maintain over
600 acres of publicly owned
grassland. Grazing would be by

Cattle grazed on reinstated garbage dump,
Urban Country Park, Millgate Fields, Didsbury,
UK.

Trail access across grazed meadow, Millgate
Fields Didsbury, UK

far the best method of maintaining
conservation grasslands in
Aurora. This could be achieved by
renting the grassland to a local
farmer or a group of urban
farmers to fatten a small herd of
beef cattle under the present trend
of encouraging urban farming.

some additional lengths of stock
fencing and gates to create 3
compartments and the provision of
water troughs, although
throughout most of the summer,
water will be available for the
cattle from ponds and creeks
within the compartments.

As the housing back yards and
both sides of the trail system are
securely fenced throughout the
core area of the Nature Reserve
where grazing would be allowed,
there would be very little risk to
public safety. There would also be
little risk to the cattle if the base of
any stock fencing was close wired
to prevent dogs from entering the
pastures. Observing grazing
animals in a natural environment
would also be an educational
experience for visiting children.

The degree of grazing should be
moderate which should create a
good range of vegetation heights.
10 to 12 cows to start but this
number may need to be increased
to obtain the desired result. It
should be heavy enough to create
patches of short turf but also light
enough to enable tall growing
plants to survive. The animal dung
also provides micro habitats for
several insects.

Grazing also has an economic
value. It would eliminate labour
intensive grass cutting and would
require the purchase of fewer
vehicles and mowing equipment.
The only capital cost would be

Cattle, horses and sheep are the
most common grazing animals in
Ontario but others, including
donkeys, goats, deer, llamas and
geese could be used providing
their effects on grass growth is
monitored.
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Access to water is critical. All proposed grazing
compartments in the Nature Reserve have a
natural water supply.

Cattle are better than horses or
sheep as they eat coarser
vegetation and produce patches of
short and tall vegetation which is
better for most insect species.
Cattle grazing can also reduce the
dominance of reed canary and
other coarse meadow grasses.
Fattening (Hereford) beef cattle are
probably the best cattle to use. If
grazed between mid-May and mid
-October, they need very little
attention providing there is ample
forage and mineral licks are
provided. Cows with calves can
also be considered but coyote may
become a problem. These cattle
could be purchased at a cattle
auction in the spring and resold in
the fall.
Horses are generally considered
the most unsuitable as they are
very selective grazers and are
capable of eradication some plant
species from the grassland.
However, if some areas are
eventually created as a complex
mix of habitats consisting of scrub,
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Standard stock fencing (12b) should be used to
protect critical habitats from grazing cattle,
Nature Reserve.

Combination of grazed and cut grass is ideal for
nesting birds and insect populations, Wetland
Centre, London, UK.

tall rank vegetation and wet and
dry grassland then the patchy
grassland created by grazing
horses may become a positive
feature. The possible grazing of a
few horses or ponies of a hardy
breed may be a benefit to the Town
and the horse owners, particularly
if it is difficult to establish a small
cattle herd.

can also be very effective at
maintaining the desired varied
plant structure which is of critical
importance to many insect
species. Access to water must be
a critical factor in selecting all
grazing compartments which
should be individually fenced with
posts and wire to protect
adjoining buffer zone plantings.

Timing the grazing animals
numbers with the vegetation
growth rates is critical. Grazing
should be aimed at keeping the
vegetation under control but not
closely grazed. Stocking should
be aimed at maintaining grassland
with a varied vegetative structure
rather than accommodating the
maximum number of animals. This
will provide for periods of poor
growth during droughts. If 2 or 3
separate grazing compartments
are provided, these can be grazed
in alternate years or used as
alternative grazing areas in long
periods of drought with poor
grass growth. Rotational grazing

CUTTING

Cutting differs from grazing. It is
instant, unselective vegetation
removal which eventually will
produce a sword of uniform height
and species composition. This can
be compensated to some extent if
parts of the grassland are cut
annually, as late in the year as
possible, with several selected
areas cut in rotation 5 to10
centimetres high, 2 or 3 times a
year in the growing season. This
will provide a varied growth
structure and the desired complex
arrangement of short and tall
grassland which is ideal for
insects. It is best if the most
frequently mown strip follow the
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Rotational grass cutting creates a varied
growth structure ideal of many insects, Millgate
Fields, Didsbury, UK.

Some areas of reed canary grass should be
retained in the buffer zone (5t) to benefit deep
litter insects, Nature Reserve.

edges of trails and maintenance
tracks.

trails as this cut grass rots or dries
out quickly.

In large meadows, large islands of
uncut grass can be left. These
should be irregularly scattered
throughout the meadow. Each
year, a different set of islands
should be left in different locations.
About 50% of the meadow should
be left uncut annually.

In small areas, cut grass can be
raked up and left in small piles on
the edge of the area. In large
areas, the dispersal of cut material
can be the greatest obstacle to
implementing a sympathetic
cutting regime. Possibly the best
method would be to use a hay
baler then remove the bales from
the site. Some bales could be used
to create artificial muskrat
mounds to provide nesting sites
for Canada geese and mallard or
used as nest material on rafts.

If the meadows are cut for hay and
bobolink are nesting, these should
be left undisturbed and not cut
until after July 31.
Most species-rich grassland grow
in nutrient poor conditions.
Whatever cutting regime is used,
cut material should always be
removed from the mown areas.
Failure to do this will result in a
buildup of litter which will form a
dense mat and will encourage the
growth of coarse grasses,
resulting in the loss of wildflowers
and a large number of ground
dwelling insects. This does not
apply to close-mown areas along

Although large areas of tall rank
grass are undesirable for many
insect species, it is important to
retain some areas of tall coarse
grasses with areas of deep
grassland litter as these will
benefit a few insect species which
are not found in short grassland.
It is advisable to include some
fairly small areas of long grass,
preferably along the edges of the
planted buffer zones. These will be

Small patches of Canadian thistle should be
encouraged. Large areas need to be eradicated
to prevent excessive spread, Nature Reserve.

of value to these insects and to
many small mammals, particularly
mice and voles, which provide
prey for owls, hawks and fox and
nesting cover for mallard. These
areas should be cut on rotation
every 5 to 10 years to control
scrub invasion.
HERBICIDES

Herbicides should only be used as
a last resort to control aggressive
weeds like Canadian thistle,
especially in areas where these
have been present over a long
period of time. As several of these
plants are important nectar
sources for bees, butterflies and
many other insects, management
should be aimed at controlling and
not eradicating these plants. This
can be achieved by cutting them
down just before flowering and
again a month or so later. Some
should be left uncut. Large
increases in the number of these
plants generally reflect unsuitable
management practices.
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Southern grassland (6d) slowly being invaded
by shrubs which should be removed as soon as
possible, Nature Reserve.

BURNING

Burning, like mowing, tends to
produce a greater floristic
uniformity than grazing and is
more favorable to deep rooted
grasses and perennial plants.
Burning is detrimental to
grassland insects and can destroy
entire populations of immobile
species. Quick shallow burns in
early spring within a varied
topography is the least
detrimental rather than a slow hot
burn over the entire area.
Burning should not be used
without serious considerations
and should be supervised or
carried out by the Town’s fire
department. If unavoidable, it
should be carried out in small
scattered patches over a long
rotation rather than in a single
large burn over the total area.
This should prevent the eradication
of some slow moving insect
species and prevent serious
reductions in local amphibian and
small mammal populations.

Grassland (6b) scheduled for future
development. If developed, it will be visually
and ecologically detrimental, Nature Reserve.

LAND USE CHANGES
DRY

It is important that all the existing
area (6b) and (6d) is retained as
dry grassland. As a matter of
urgency, all the invading trees and
shrubs, which are gradually
becoming established, should be
removed. The western portion of
this land (6b) is at present
scheduled for future development.
If this occurs, it will have a major
detrimental effect on the adjoining
ecologically important grasslands
and wetlands and will be a visual
disaster to the core area of the
reserve as it will dominate this
critical central habitat block.
Area (6c) is high ground on the
northern edge of the southern
pond (8c). This location is
important and will be required to
screen the main north south trail
from wildlife activity in the
southern pond. This could be
achieved by additional berming
and the planting of red cedar and
ground juniper which are already
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To reduce visual disturbance, the trail crossing
this grassland (6d) is located in a sunken
laneway by the row of trees, Nature Reserve.

becoming established in this
location.
Area (6a) was originally part of a
much larger hayfield but is now
part of a large arable field. After
development is completed to the
south, or as soon as its ownership
is transferred to the Town, it
should be weed-killed, cultivated,
then sown with forage meadow
grasses and alfalfa which was its
original ground cover. This also
applies to the grassland strips
adjoining stormwater pond (9c).
The central grassland (6e) should
be maintained in its present
condition but small areas could be
cultivated and planted with groups
of herbaceous wildflowers to
increase flowering plant diversity.
Most of the shrubs and all of the
tree planting should be removed
from the north and part of the east
side of the stormwater pond (9e).
If these are allowed to mature,
they will shade out adjoining
areas of this critical grassland.
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Central grassland (6e) between north pond and
Ivy Jay Crescent stormwater pond, Nature
Reserve.

A new shallow ditch (12b) along
the fenced northern edge of this
meadow by the north pond, which
would fill with water in spring and
dry out by July, would be
beneficial to providing leopard
frogs and American toad with a
safe breeding area. A temporary
plowed ditch in this location in
2002 safely produced large
numbers of these amphibians.
LAND USE CHANGES
WET GRASSLAND

Most of the wet grassland in the
Nature Reserve should be retained
in its existing condition. This
includes (6f, 6g, 6h, 6i). There is no
public access envisaged in (6g) but
a maintenance track will be
required round the edge of this
area, particularly the western
section. The existing maintenance
track along the northern edge of
the stormwater pond (9e) can be
used to access this track, the
central portion of this meadow
and the dam on the central pond
(8b).

Wet grassland (6f) looking north toward pine
wood (3d), Nature Reserve.

The only public access through
(6h) will be a portion of the bermed
and fenced north south trail. A
maintenance trail will also be
required along the western edge
ideally with access onto Hartwell
Way.
It is also not envisioned to fence or
berm any of the trails north of
Hartwell Way. Access to these
trails from the west should be from
the stormwater pond (9f). This trail
should also extend to St. John’s
Sideroad. Where the north south
trail is located between the
intermittent creek and the
stormwater pond (9g), care should
be taken to avoid the drift of yellow
lady’s slippers in the grass on the
south edge of the stream. 2
footbridges will be needed in this
grassland to cross the creeks but it
would be more economic to use a
culvert to cross the intermittent
eastern creek.
Several clumps of shrubs have
become established in the
grassland (6i). These should be

Moist grassland (6i) north of Hartwell Way road
crossing looking north, Nature Reserve.

retained but any other shrubs or
trees which invade this grassland
should be removed. A small offline
field pond (11i) could also be
constructed in this location to
provide habitat for unusual aquatic
plants and insects, this pond could
also be used for pond dipping
activities.
The area of wet grassland (6f) in
the southern portion of the Nature
Reserve will be the most difficult to
retain in its present form unless
grazing becomes the preferred
maintenance strategy. Most
years, this area is too wet to cut
with mechanical equipment as the
water table is often on or close to
the surface in most of the more
low lying areas.
Since grazing ended, buckthorn
and hawthorn have become well
established and are slowly
spreading where the ground is
elevated. Although invasive scrub
is considered a threat to major
grasslands, they can become an
important element as they provide
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Leopard frog spends most of the summer
feeding in grassland, Nature Reserve.

Grassland (6i) north of future Hartwell Way
road crossing looking south, Nature Reserve.
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Scrub invading wet grassland (6f) since grazing
stopped, Nature Reserve.

shelter from wind, create suntraps
and nectar and fruit for many
insects, birds and mammals.

passes along the east boundary of
this grassland which should be
fenced on the meadow side.

may also need to be considered as
the maintenance route to the dam
in the south pond (8a).

If grazing is not adopted as a
maintenance strategy, then the
long-term solution to managing
this grassland may be to allow the
shrubs to remain and increase.

GRAZING COMPARTMENTS

To move cattle from the dry
grassland to the central grassland
(6a to 6c), they could be driven
over the dam of the southern
pond, then through 2 sets of
opposite double gates to cross the
northern trail, then along the
maintenance route along the
western edge of the Ducks
Unlimited property. Cattle truck
access into the central grassland
would be off the maintenance
access of stormwater pond (9e) on
Ivy Jay Crescent. Salt lick blocks
must be provided in an open area
in all 3 grazing compartments.

This scrub could be removed by
cutting and the stumps painted
with Roundup to prevent them
from re-shooting but this would
become grassland, dominated by
very coarse grasses and
herbaceous plants, which is not
attractive to a wide variety of
wildlife. Whereas moist scrubland
could attract species not found in
other habitats in the Nature
Reserve, a decision on the
maintenance of the area will need
to be made in the not-too-distant
future.
The east west trail follows the
route of a sunken laneway and this
will be fenced on both sides. Also,
a section of the north south trail

If grazing becomes the selected
maintenance strategy, these
collective grasslands should be
divided into 3 grazing
compartments: moist grassland
(6f), dry grassland (6a, 6b, 6c, 6d),
and central grassland (6e, 6g, 6h).
Cattle truck access into moist
grassland (6f) should be off the
maintenance route on stormwater
pond (9a).
To enable cattle to be moved from
the moist grassland onto the dry
grassland (6d, 6f), double gates
should be provided opposite each
other on the level area at the
western end of the sunken
laneway trail. These will enable
the trail to be blocked when cattle
are moved between
compartments. Cattle truck
access onto the dry grassland (6a)
should be off the maintenance
route on stormwater pond (9c) and

HABITAT IMPROVEMENTS

These grasslands have a wide
range of topographic features
which make them important for
local insect conservation. They
should be managed and
maintained to enhance the existing
wide range of vegetative
conditions which range from rank
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Mouse proof cold frames built by seniors
woodworking group to grow trees, shrubs and
wildflowers from seed, Merlin’s Hollow, Aurora.

tall vegetation in moist areas
adjoining the ponds, with lower
growing sedges and mints along
the edges of the intermittent creek,
with extensive areas of
moderately tall grasses intermixed
with wildflowers on better drained
land.
The bare ground on steep sunny
slopes is also important for several
distinct insect species especially if
the soil is loose and friable. Within
the Nature Reserve, these slopes
are located north and west of the
stormwater pond (9a), southeast of
the pine plantation (3d), and on the
northwest corner of the northern
pond (8c). All of these slopes are
on a clay soil which better serves
above-ground insect species
rather than burrowing insects
which include many of native bee
and wasp species. It would be
advantageous if portions of these
slopes were covered with a loose
30 centimetres deep layer of sand
and gravel to provide these insects
with nest burrowing and hunting

Seedling milkweed sown indoors in late April,
potted on in June, photographed in August,
Merlin’s Hollow, Aurora.

habitat. Where these slopes are
located close to ponds, the depth
of the sand and gravel should be
increased to 60 centimetres or
more to provide nest sites for
turtles. If these gravel areas are
made extensive, 100 square
metres or more, they would also
provide nesting habitat for killdeer
and spotted sandpiper. This is
particularly so on the slope
adjoining the northwest corner of
the north pond.
To improve and increase
wildflower diversity, additional
species should be planted as they
become available from
development sites within the
region or could be propagated by
sowing seed, division or taking
cuttings by members of the
horticultural society and other
skilled gardeners, school students
and conservation societies. A
good source of these plants is
through members of the North
American Native Plant Society.
Direct seeding of wildflowers into

Volunteers plant nursery, Lumsden Property,
Aurora.

existing grassland has not proved
to be very efficient. More success
can be achieved by growing the
plants in nursing beds or pots
then transplanting them into small
prepared plots within the meadow
complex. To reduce competition
from the existing plants, these
plots should be treated with a biodegradable herbicide or covered
for a complete growing season
with black plastic held down with a
thick layer of weed seed free leaf
compost. When the existing
vegetation is dead, plots should be
dug over and raked level before
planting. Weeds, particularly
grass, will need to be controlled
within the cultivated area until the
new plants are fully established.
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Wetland
Over many years, southern
Ontario has lost over 80%
of its wetlands due to the
unrelenting pressure of
agricultural improvements
and expanding urban
development.
McKenzie Marsh, Aurora.

Wetlands are one of this
property’s greatest ecological
assets as permanent wetlands,
both natural and man-made,
occupy most of the valley lands.
These consist of a cross-section of
wetland habitats with areas of
willow thickets, sedge and grass
marsh and cattail marsh. It has 3
relatively large ponds, several
smaller ponds and 4 ephemeral
ponds. All are vital habitat for
birds, several species of amphibian
and many species of aquatic
insects.
RETAINING AND EXTENDING
ONLINE PONDS

All the large wetlands within the
Nature Reserve were created by
damming intermittent creeks to
construct online ponds. Most of
the wetlands in Aurora, including
McKenzie Marsh, were also
created using this method. In fact,
if one takes into consideration the
online ponds created by beavers,
the majority of small, often
important, productive wetlands in
Ontario are the end result of

Extensive man made wetland using drop board
dams, Bognor, Ontario.

online ponds. While online ponds
do have a few detrimental effects,
particularly on the coldwater fish
populations, the gains to wildlife,
in general, by using this simple
economical method of wetland
construction have over many
years, far outweighed the
detrimental effects.
Drop board dams are considered
the best approach to creating new
wetland habitat and managing the
existing habitats within the Nature
Reserve. They are a simple
economical approach which has
been very successful in the past.
Drop board dams are far cheaper
to construct and are easier to
manage and control water levels
within the wetlands than the
bypass ponds proposed by the
Lake Simcoe Region Conservation
Authority, who are aiming to
improve conditions for cold-water
fish which, due mainly to urban
pollution, no longer inhabit these
creeks and are unlikely to in the
future. However to meet the

Conservation Authority’s policy on
the construction of online ponds
an effort has been made to create
as many offline wetland
improvement areas as practicable.
But in situations due to water flow
conditions and where this was not
possible, a new ephemeral lagoon
(8e) has been included as an online
pond rather than abandoning the
possibility of improving this
extensive reed canary grass area.
It would be more economic and
easier for volunteers to maintain
critical water levels on the south
pond if a drop board water control
was used in this location.

Marshes
There are 3 types of marshes in
the Nature Reserve: sedge marsh,
cattail marsh and reed canary
grass marsh.

Sedge Marsh (7a)
Before the intermittent creek on
the Magna property on the south
side of Wellington Street East was
piped and tipped over, this area
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Sedge marsh (7a) before development was
dominated by sedge, Nature Reserve.

(7a) was a relatively large sedge
marsh which was covered with
shallow water in spring then
gradually drained and often dried
up by later summer. The
vegetation in this marsh was
almost 100% sedge consisting of
several species. Mallard, bluewinged teal and red-winged
blackbird nested and, occasionally,
a pair of Wilson's snipe. The seeds
of the sedge attracted flocks of
migrating sparrows and
sometimes attracted snow bunting
in winter. Since the creek was
piped and the Magna property
developed, the spring and summer
water flow has increased
considerably and the marsh has
become much wetter. Over the last
10 years, the sedge has almost
been replaced by cattail. As sedge
marshes are a very uncommon
habitat in the region, measures
should be taken to control the
water flow to re-establish the lost
sedge. This should be undertaken
as soon as possible while there
are still patches of the original

Sedge marsh invaded by cattail following
development of Magna property, Nature
Reserve.

sedge cover remaining within the
areas of cattail which would form
the base of sedge re-colonization.

Reed canary grass
marsh (8d, 8e, 7b, 7f)
Area (8d) is located east of the
centre pond. Two extensive
fingers of reed canary grass
occupy 2 shallow valleys (8e)
which have low flow intermittent
sheet drainage. These areas of
reed canary grass attract little
wildlife. On 1 occasion, the reed
canary grasses were sprayed
with a herbicide to check its
growth, which is generally over
1.5 metres high. A pair of
savannah sparrow attempted to
nest and on another occasion, a
pair of red-winged blackbird also
attempted to nest. Unfortunately,
both were unsuccessful. One
summer, a white-tailed deer was
flushed. Otherwise, the area has
not been utilized by any recorded
wildlife. Similar often extensive
areas of reed canary grass are
located at (7b, 7d). The patch (7f)

Main water channel feeding sedge marsh
needs to be kept open to control the spreading
cattail, Nature Reserve.

located at the northern end of the
north pond contains patches of
cattail and coarse meadow grass.
This area is ecologically important
as it is 1 of 2 sites in Town where
sedge wren have nested in the
past.

Cattail Marsh (7g, 7h, 7i)
The most extensive areas of cattail
adjoin the central and northern
ponds (7g, 7h, 7i) which may vary
from 3 to 4 metres wide in some
locations to large blocks over 100
metres wide. Red-winged
blackbird, swamp sparrow and
common yellowthroat nest
annually. Occasionally, 1 or 2
pairs of marsh wren nest on the
cattail marsh and when water
conditions are suitable, sora rail
and Virginia rail will nest. These
cattails also reduce excessive
nutrients and improve water
quality in the ponds.
MAINTENANCE
SEDGE MARSH

The maintenance strategy in the
sedge marsh (7a) should be aimed
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Reed canary grass area to be improved to
create new wetland habitat (4c), Nature
Reserve.

at reinstating sedge as the
dominant plant species. 2 invasive
plants, cattail and European reed,
need to be eradicated. This can be
achieved by creating a central
drainage ditch to remove excessive
water as regular drying out in the
summer will check the growth of
both these plants. Cattail can be
controlled by mowing when the
flower spikes are well formed and
are at least 2 thirds full size but not
mature enough to spread seed. A
second cut is required a month
later or when their new growth is
60 centimetres high. If they are
growing in water, cut stems below
water level. Dormant stems can be
cut over ice and as close to the ice
surface as possible in early winter
and as soon as the ice is strong
enough to hold the weight of the
mower so that spring flood water
or a mid winter thaw will cover cut
stems. Cut areas should be free of
cattail during the first summer but
it will gradually fill in by the fourth
summer unless it is cut each
winter until it is eradicated. The

Cattail marsh by north pond (8c), Nature
Reserve.

patches of European reed at the
southern end should also be
removed as soon as possible.
Underwater cutting of stems
during the flowering season can
be effective, 2 cuts are necessary
about a month apart followed by
flooding in the winter. Sometimes
they can be controlled by crushing
them as they grow with a roller
with angle iron cleats. Winter
mowing over ice is also worth
trying. Providing it is applied
carefully by a qualified operator to
growth when it is 60 centimetres
high, or in fall just before the stems
die back, Roundup can be effective
or, better still, use Dalapon if it is
available.
REED CANARY GRASS MARSH

Most of the extensive areas of reed
canary grass due to their poor
ecological value, have been
selected as areas where habitat
improvements can be implemented
(4c, 7d, 8d, 8e). Besides these large
areas, there are several other
locations where reed canary
grass is a major component of the
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Continuous cattail round edge of wetland
reduces use by ducks creating mown gaps will
improve use, Deerglen stormwater pond.

vegetation and it is intended that in
some of these areas, this grass
should remain a dominant species.
North of (3a) and north of (2d)
patches should remain within the
buffer planting to ensure that any
insect species using reed canary
grass are not eradicated.
CATTAIL MARSH

Water levels in these marshes
should be deep enough to prevent
frequent drying out in the summer.
Water levels are best kept high
until the nesting season ends in
late July, then allowed to drop for
the rest of the summer and
increased again in the fall before
freeze up. Continuous cattail
around the edge of the pond
reduces the use by ducks, and
where practical, a few gaps should
be created in the cattail edge.
These should be kept open by
mowing or cutting 2 to 3 times a
year or by spraying. These gaps
should be located by grasslands in
areas where human activity is low.

48

IVY JAY COMMUNITY NATURE RESERVE

South end of central cattail marsh (7d) areas of
reed canary grass to be converted into shallow
lagoons to extend wetland habitat, Nature
Reserve.

LAND USE CHANGES
SEDGE MARSH

It is proposed that the sedge
marsh will be grazed as part of the
moist grassland compartment.
Stock fencing will be required at
the southern end along Wellington
Street East and at the northern
end south of the proposed east
west trail link. Additional fencing
may be required to protect some
sections of the buffer zone
planting until it becomes
established. This fencing should be
located on the west side of the
proposed north south trail route
through the moist grassland.
REED CANARY GRASS MARSH

Major changes are envisaged for
the reed canary grass marshes
(4c, 7d, 8d, 8e) which are proposed
as future shallow lagoon locations.
The canary grass area (7d) at the
southern end of the central pond
should be used to extend the large
area of cattail marsh (7g). The
area (7f) at the northern end of the
north pond is located in the
northern grazing compartment,

Reed canary grass (8d) to be converted into a
lagoon on the east side of the central pond,
Nature Reserve.

this area may need to be fenced
with post and wire if cattle grazing
reduces this sedge wren habitat.
If grazing is not implemented, this
area may need to be mown on
occasion to reduce the spread of
cattail or the creek bed may need
to be cleaned to speed the
drainage of surplus ground water.
CATTAIL MARSH

All major cattail areas with the
exception of a few narrow strips
adjoining grassland should be
retained as cattail marsh.
HABITAT IMPROVEMENTS

(7d)
The southern end of the cattail
marsh (7d) is a little high to retain
sufficient water to support cattail
and is mainly covered with
unproductive coarse grasses. If
this area was lowered 30
centimetres, depending on the
existing grades during dry
weather, using a bulldozer, it could
be made deep enough to grow
cattail to extend the size of the
existing cattail marsh. The most

Wide ditch with trail on a causeway,
Strupshaw Fen, Norfok, UK.

expensive aspect of extending this
marsh by excavation is the
transportation of sub-soil. This
could be accommodated
economically by replacing the
proposed north south boardwalk
trail with an earth causeway,
which unlike the boardwalk, could
readily be used by maintenance
vehicles. If this surplus sub-soil
was used to create a low earth
berm 3 metres wide and 30
centimetres above high water
level, then allowing it to settle for 1
season before topping it with
crushed stone and gravel, this low
track would not unduly impair
water flows during flood periods.
If a water control feature was
included where the water flow
channel from the south pond dam
passes under this trail, it would
also extend the cattail marsh (7d)
to the southern side of the trail up
to the southern pond dam through
an area of canary grass. This
approach would require a
modification to the Conservation
Authority policies and would not
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Offline lagoons created by berming (7d) used to
control water flow, Nature Reserve.

only extend the area of the cattail
marsh by making the cattail marsh
more attractive to a wider range of
bird species (possibly American
and least bittern), but would also
be visible to visitors using the trail.
An earth causeway will be
considerably cheaper to construct
and maintain than the boardwalk
and would save tax payers a
considerable amount of money.
Spot excavations could also be
used to create scattered potholes
approximately 8 x 12 metres
across between 1.2 and 2 metres
deep. Potholes are particularly
valuable feeding locations for
waterfowl and breeding areas for
amphibians and aquatic insects. A
shallow ditch on both sides of the
trail would prevent pedestrians
access onto the Ducks Unlimited
property and onto the adjoining
grassland to the south, and the
ditch would still be required if a
boardwalk was built. Surplus
excavated sub-soil (rather than
importing it) could be used to
create the berm on the west side

Boardwalk aesthetically pleasing but expensive
to construct and maintain, also they cannot be
used to create new habitat. Wetland Centers,
London, UK.

of the southern pond. If the short
length of boardwalk proposed at
the northern end of stormwater
pond (9b) was also replaced by an
earth based trail, further savings
could be achieved. Equally
important, a maintenance vehicle
route accessed from Tonner
Crescent would be established to
service the western side of the
Nature Reserve including the blind
and dam in the south pond and the
proposed maintenance track
along the west boundary via Ivy
Jay Crescent to Hartwell Road.
ALTERNATIVE SOLUTION

A much more economical solution
to creating this habitat
improvement could be achieved by
constructing 30 centimetres high
berms, above high spring water
level, to slow and retain the
existing water flow. The proposed
trail causeway across the valley in
critical locations should also be
included. Water could be fed from
the creek and relocated and
designed to create the new habitat
as offline wetland. Sub-soil for
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The north pond (8c) has the deepest water with
open areas with no submerged aquatic
vegetation, Nature Reserve.

these berms could be obtained
from ditches excavated on both
sides of the berms and from the
construction of potholes or
surplus sub-soil imported from
the surrounding development.

Ponds
Ecologically rich ponds generally
have a variety of water depths
including both shallow and deep
water. Deep water is important as
it prevents aquatic vegetation from
completely covering the surface of
the pond. Ideally, open water,
including areas of submerged
aquatic plants, should cover 50 to
60% of the pond’s surface with a
band of emergent vegetation along
the edge. A broad range of water
depths provide a variety of
habitats for many species of fish,
aquatic insects, snails, amphibians,
reptiles, birds and mammals.
EXISTING PONDS

All of the 3 main ponds (8a, 8b, 8c)
in the Nature Reserve were
created as online ponds by
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South pond (8a) at present has no water
control mechanism, Nature Reserve.

berming across the shallow valley
to create a dam with a water
control feature, and often, a drop
board sluice to control water
levels. This simple inexpensive
easy-to-maintain method used by
farmers and land owners in the
past has been a major contributor
to the present ecological diversity
of the wetlands in the Nature
Reserve and for many other
important ponds and wetlands in
southern Ontario. The water
depths within the 3 ponds vary
considerably. The southern pond
(8a) was the shallowest; the
deepest area (1metre) is by the
dam but most of the pond is less
than 25 centimetres deep. Water
depth in the central pond (8b) and
northern pond (8c) varies between
60 centimetres and 1.5 metres
deep.
The greater variety of wildlife is
usually found in shallow water
which warms up quickly in spring.
Relatively high temperatures in
early spring and summer are

Central pond (8b) with bottom drawdown
water control, Nature Reserve,

essential for most amphibians and
aquatic insects. Most wetlands
and shorebirds also prefer
shallow water. Shorebirds feed at
less than 0.15 metres deep,
dabbling ducks between 0.2 and
0.35 metres, trumpeter swan at 1
metre, pied billed grebe, American
coot and many diving ducks about
2 metres and cormorant 3 metres
or more.
ONLINE PONDS

The Conservation Authority in
recent years have extended their
policy to eradicate all online ponds
as these are known to increase
water temperatures which are
detrimental to coldwater fish like
brook trout. At present, their
policy is planned for all the
existing and proposed ponds and
wetlands in the Nature Reserve.
Interestingly, water pollution is a
greater problem to the survival of
both cold and warm water fish and
aquatic insects in urban areas.
Even by constructing over 25
stormwater ponds in Aurora,
these have not sufficiently

North pond (8c) at present has a drop board
dam, Nature Reserve.

improved water quality to
repopulate the extinct fish
populations in the East Holland
River or its tributaries in the built
up part of the Town including the
creeks in the Nature Reserve. Even
creek chub, a coldwater fish, and
fathead minnow, a warm water
fish, which are 2 of the most
common pollution tolerant fish in
urban areas, are not found in
these creeks. However, fish
populations still survive and
prosper in most of the online
ponds in Town which include the
provincially important wetlands at
McKenzie Marsh and in the Nature
Reserve. Many of the ponds and
wetlands in northern Ontario are
online ponds created by beaver
damming generally unpolluted
creeks. Beaver ponds also
increase water temperature but
their effects on coldwater fish is
not considered to be a major
problem. It is not that the
Conservation Authorities policies
regarding bottom drawn down
water controls should be applied,
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South pond (8a) before dam was breached,
Nature Reserve.

except when they prevent existing
habitat from being improved or
extended, prevent the creation of
new habitat, or where they
increase the cost of the work to
the extent that it is no longer
economically viable. In these
cases, these policies should be
moderated when they are applied
to the Nature Reserve or to keep
management as is. This is
essential if we are to succeed in
improving habitat in the Nature
Reserve as they have so
successfully in Europe. The longterm success of the this project will
depend on a degree of
modification to this Lake Simcoe
Region Conservation Authority’s
policy.

Southern Pond (8a)
The 1.5 hectare Southern Pond
(8a), before the dam was breached,
slowly dried up most years.
Several aquatic insects and some
snails can tolerate these conditions
by becoming dormant. Often
amphibians do best in these

Migrating shorebirds on south pond before
dam was breached, Nature Reserve.

conditions as this type of pond
contains fewer predators. Many
of these specialized aquatic insects
and snails are becoming rare as
these ponds are drained or are
turned into permanent ponds.
Until the late 1990s when the dam
was breached, this shallow pond
followed a similar ecological
pattern as a prairie slough, filling
with water in the late fall and
spring, then gradually drying out
over the summer in all but very
wet years. This created a rich
habitat for ducks, shorebirds, frogs
and toads. When full of water,
white water buttercup, a
regionally rare plant, broadleafed arrowhead and bulrush
were common; the edges were
lined with cattail, reed canary
grass, sedges, pale smartweed
and other marsh plants.
WILDLIFE

Mink occasionally breed near this
pond, and for some years, a
coyote had a den in a bank above
the pond. Leopard frog and
American toad also spawn in the
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Remains of south pond drop board water
control. This should be reinstated to re-create
destroyed shorebird habitat.

pond but its main attraction was
for birds. Canada goose, Virginia
rail, killdeer, red-winged blackbird
all nested when water conditions
were favourable. As the pond
dried in late summer exposing
muddy flats, this pond became a
magnet for arctic and boreal
shorebirds, migrating through the
area in late summer and fall. Over
14 species were recorded and
were regular visitors including
Wilson’s snipe, lesser and greater
yellowleg, spotted sandpiper,
solitary sandpiper, pectoral sand
piper, least sandpiper and dunlin,
short-billed dowitcher and
whimbrel. Great blue heron and
green heron were frequent non
breeding visitors and the snow
white American egret occasionally
appeared in the fall.
Over the last few years, shorebird
populations in Canada have
declined overall by 60%, probably
the result of the loss of
degradation of migrations
stopover sites and wintering

52

IVY JAY COMMUNITY NATURE RESERVE

Educational water control sign, Sale Water
Park, Manchester, UK.

Typical drop board dam north pond (8c).
Individual boards are removed or replaced to
lower or raise water levels, Nature Reserve.

areas. It is important that this
local shorebird stopover site,
which at present is permanently
covered with dense reed canary
grass and cattail, should as a
matter of priority be reinstated in
the near future back to its former
ecological condition.

create the ideal soft mud
conditions required by migrating
shorebirds during hot dry
summers. Water storage might be
achieved by deepening the
proposed stormwater ponds (9a,
9b, 9c) and water could be
released as needed. If this is not
practical, then alternative means
by reconstructing, enlarging or
deepening field ponds (11e, 11f)
may become essential.

MAINTENANCE

Conditions in the pond before the
dam was removed used to vary
from year to year, depending on
the wetness of the summer. Some
years, it failed to dry out making it
unattractive to shorebirds, and in
hot summers, it dried out too
rapidly with similar results. Future
maintenance should be aimed at
controlling the water flow to
create ideal conditions annually in
late summer to attract northern
shorebirds. This will necessitate
rebuilding the dam and drop
board water control which was
removed in 1997 so that the water
condition, which made this pond
so productive, can be restored. It
is critical that a sufficient supply of
water is stored each spring to

In the past, the boards in the dam
were left in place all summer and
the summer flow of water into the
pond was generally slightly less
than the evaporation rate. This
allowed the pond to dry out very
slowly, ensuring a steady supply
of soft mud as the water level in the
pond gradually declined. The
future maintenance regime
through the manipulation of water
control measures should be aimed
at recreating these slowly
changing soft mud conditions.
During October and early winter,
water levels in the pond should

Renovating stormwater ponds in August /
September can also create muddy conditions
for shorebirds, Deerglen Stormwater pond,
Aurora.

increase as high water levels
during winter and early spring
will help control plant colonization.
Unwanted cattail should be cut
down below water level before
water levels are raised.
LAND USE CHANGES

The main north south trail is
located close to the western edge
of this pond and it is essential that
trail users should not be visible to
birds using this pond as visual
human disturbance can be a major
factor influencing its use by
waterfowl and shorebirds. A lone
dog walker or bird watcher visible
to the pond may cause potential
breeding birds or wary migrants
to move from the area. It is
proposed that a 2.5 to 3 metres
high berm should be constructed
between the trail and the pond
either by cutting the trail into the
slope or berming, depending on
the existing grades. This berm
should be continuous with no
gaps; the west side and top should
be densely planted with shrubs,
the east side should be sodded as
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Shrub planted fenced berm between wetland
and trail to screen out trail user, Wetland
Centre, London, UK.

most shorebirds dislike close tree
and shrub planting.
The trail should be enclosed with a
post and wire fencing along the
western side to discourage users
from penetrating the shrubs and
climbing the berm and disturbing
wildlife. A boardwalk was
recommended by Ministry of
Natural Resources for a short
section at the southern end by the
existing stormwater outlet thus
creating a gap in the berm. If this
section of boardwalk was, instead,
replaced with a gravel trail, with a
culvert to drain stormwater into
the pond, preventing visual
disturbance would improve. It
would be more economical and it
would allow access for
maintenance vehicles. To allow
trail users to view the wildlife
without disturbance, a blind should
be sited within the berm to provide
good viewing conditions over the
main areas likely to be used by
waterfowl and shorebirds. An
effort should be made to provide

Planted and fence berm viewed from inside
wetland, Wetland Center, London, UK.

wheelchair access, with
considerations given to the
viewing slits to be positioned for
an easy approach and use from a
wheelchair. There are several
standard blind designs available
using a variety of materials.
HABITAT IMPROVEMENTS
GRAVEL SPIT

Many aquatic insects have
complex habitat requirements;
some need submerged plants,
others soft sediment, soft mud or
gravel beds. Unvegetated shingle
provides hunting areas for several
insect species, while sparsely
vegetated shingle is preferred by
others. Killdeer and spotted
sandpiper nest on gravel areas
over 0.2 hectares and waterfowl
use this habitat for loafing and
preening. Where the forced water
main passes under this pond, it
could provide an extensive areas
of shingle if it was extended
eastward into the grassland along
the disturbed surface of the pipe
route for a distance of 30 to 50
metres. This area should also be a
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Not ideal, a brick vandal proof bird watching
blind, Sale Water Park, Manchester, UK.

least 10 to15 metres wide using a
10 centimetres deep layer of
gravel laid over landscape cloth.
The edges of the cloth should be
buried deeply, and the underwater
portion may also need to be
reinforced with round beach
pebbles. The surface within the
pond should slope gradually, be
slightly irregular and be a
maximum of 40 centimetres above
the top board of the drop board
dam.

Central Pond (8b)
This pond (8b) has just over a
hectare of open water surrounded
by about 1.5 hectares of cattail
marsh. It retains a steady water
level year round and even during
dry summers, dries out very little.
A band of cattail of varying width
follows the edge with scattered
patches of bulrush, swamp
smartweed, pale smartweed,
broad-leafed arrowhead with
white water buttercup in areas of
open water which also has a very
rich submerged aquatic flora.
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View from inside a bird watching blind, Sale
Water Park, Manchester, UK.

WILDLIFE

This pond is the most attractive of
the 3 ponds for dabbler ducks, and
it is possible during migration
periods to see several species of
these ducks together. On 1
occasion in early spring, pairs of
mallard, black duck, gadwall,
shoveller, pintail, baldpate, bluewinged teal and ring-necked duck
were seen in the same flock.
Flocks of over100 mallard and blue
-winged teal were also seen.
Mallard ducklings and the
occasional brood of wood duck
frequent this pond in summer and
Canadian goose, pied-billed grebe,
moorhen, Virginia rail, red-winged
blackbird, spotted sandpiper and
tree swallow have all nested. This
pond attracts non-breeding
resident and migrating waterbirds,
and belted kingfisher, great blue
heron and green heron are
common. Double-crested
cormorant and Caspian terns and
osprey have become more
frequent visitors and black tern
have appeared on migration.

A simple timber bird watching blind,
Strumshaw Fen, Norfolk, UK.

Large mixed flocks of tree, barn
and bank swallows with a few cliff
swallows and rough-winged
swallows often feed over this and
the adjoining northern ponds in
periods of peak migration. 6
species of amphibian breed in this
pond. Muskrat breed annually
and mink occasionally. The
bullfrog eventually died out but
recently marsh wren nest
occasionally and trumpeter swan
are now regular visitors. Since
the area to the west of the pond
was developed, the numbers and
diversity of the waterfowl using
the pond has declined. As the
buffer planting matures and
screens out the visual disturbance
from the houses, it should again
become attractive to waterfowl.
MAINTENANCE

This pond at present is maintained
by Ducks Unlimited who replaced
the water control sluice over 15
years ago when they dried out the
pond and created a new island,
though the island has since
washed away. This drawdown

Central pond (8b) before development, Nature
Reserve.

resulted in improved breeding bird
success which gradually declined
in progressive years. Uniform
water levels, if maintained for too
long, tend to encourage many
plants of low value to waterfowl.
This slows down plant successes in
open water to a snail’s pace which
often results in less use of the area
by wetland birds. After most birds
have completed their breeding
seasons, pond draining every 6 to
8 years in late July or early
August exposes and allows the
muddy bottom to dry out and will
greatly improve the biodiversity in
the pond. As the sun causes deep
cracks to appear in the mud, the
soil aerates and releases nutrients
locked up in the decaying
vegetative matter. This results in
dramatic plant growth the
following summer after the pond is
refilled with water in the late fall. It
takes 6 to 8 years for nutrients,
particularly phosphorus, to build
up again in the mud so more
frequent drawdowns are not as
productive.
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Central pond (8b) after development. Existing
trees and shrubs create buffer zone to screen
garden activities, Nature Reserve.

The draining of this pond, the
northern pond, lagoons and the
drawdown and cleaning of the
stormwater ponds should be
scheduled so that 1 or 2 of these
ponds are drained in turn each
year. These rotating muddy soft
conditions provide critical habitat
for several insect species and they
will also provide suitable alternate
feeding conditions for migrating
shorebirds if they are disturbed
from the south pond shorebird
scrape. The drawdown period
offers the best opportunity to
remove large fish from these
ponds which are major
competitors of ducklings for
aquatic insects or undesirable
goldfish (which is probably the
main prey of fish eating birds in
urban areas) which may adversely
affect the growth of aquatic plants.
A 2 centimetre seine net could be
used to allow small fish, which
provide food for grebe, to escape.
If not already in the pond, fathead
minnow and sunfish could be
introduced to control mosquitoes.

Central pond during drawdown, Nature
Reserve.

LAND USE CHANGES

No land use changes are proposed
for this pond other than the
construction of a tower blind to
enable the public to view wildlife in
this area without causing visual
disturbance. Consideration could
be given to providing an electrical
outlet on the dam to enable a
bubbler to be installed to maintain
an area of open water to attract
ducks and trumpeter swans
throughout the winter. Feeding
could also be considered.
HABITAT IMPROVEMENTS

When drawdown occurs, a few
scattered 1.5 metre deep holes (8
x 12 metres) should be excavated.
The sub-soil from these
excavations should be used to
create 2 or 3 islands, 100 metres
square minimum size, to provide
safe nesting, roosting and loafing
sites for waterfowl. These should
be horseshoe or cruciform in
shape and be located on the
leeward side of the pond to reduce
erosion from wave action and as
far away from the shoreline as
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Central pond after drawdown, increased plant
growth, Nature Reserve.

practical. The profile should be
highest at the downwind end with
all slopes less than 1 in 4.
Surrounding water depths should
not be more than 1 metre deep
with the shallowest areas placed
opposite the viewing blind. The
windward side of the islands may
need to be reinforced with Turface
blocks or beach pebbles and small
stones laid on top of landscape
cloth to prevent erosion. The
island surface should be uneven
and covered with 30 centimetres
of topsoil to support vegetation
over 50 centimetres tall to provide
cover for nesting ducks. Trees or
shrubs should not be planted on
these islands. Shingle islands can
also be created and these should
only be a few centimetres above
high water level. Cover island with
a layer of landscape cloth then 10
centimetres depth of aggregate
granular A. The edge of the
landscape cloth should extend
below water level and will need to
be weighted down with heavy
stones. Occasionally, periodic fall
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Constructed islands, Wetland Centre, London
UK.

Constructed gravel island, bird watching blind
in the distance, Wetland Centre, London, UK.

weeding or treatment with a
herbicide may be necessary to
control unwanted vegetation.

surrounded by a band of cattail
from 5 to 30 metres wide.

In sheltered areas on the edge of
the cattail, straw bales provide
nest sites for coot, moorhen and
grebe. The bales should be soaked
thoroughly with water before they
are put in position and the top of
the bale should be roughly level
with the water surface. To
encourage geese or ducks to nest,
the surface of the bales need to be
well clear of the water. Bales
should be held in place by driving
stakes around their perimeter.
Specially designed wire baskets
filled with straw mounted on iron T
-bar stakes placed in open water
along the edge of the cattails will
also encourage nesting mallard.

This pond is attractive to dabbling
ducks and to large flocks of
Canadian geese and, on occasion,
a small flock of snow geese.
However, this pond is more
attractive to diving waterfowl than
the other 2 large ponds. A
common loon spent the summer of
1994 on this pond. Bufflehead,
American merganser and ringednecked duck are regular migrants
and coot and moorhen
occasionally breed. This pond is
also the most attractive to belted
kingfisher as it contains the most
fish. A survey of the fish species in
this pond should be undertaken in
the near future to assess the fish
population and recommend fish
management guidelines. Since the
area to the south and west have
been developed, the number and
diversity of the waterfowl using
this pond has declined. As the
buffer zone planting matures and
screens out the visual disturbance

Northern Pond (8c)
This is the largest pond on the
Nature Reserve with the greatest
area of open water (20%) free of
aquatic vegetation; it is also

WILDLIFE

North pond (8c) before development, Nature
Reserve.

from the houses, it should again
become as attractive to waterfowl.
To speed up this process, dense
evergreen buffer zone planting
should be implemented as soon as
the lot boundaries are established
prior to the construction of the
houses on the east side of the
pond (5r) where the houses are
located 30 metres from the edge of
the pond. A berm in this location
would create a faster screen.
MAINTENANCE

The concrete dam is cracked and
will need to be repaired or
replaced in the near future. The
concrete rubble from the dam
should be relocated where it will
be partly submerged in shallow
water which will enhance the
production of snails that are
important in the diet of many
ducks and trumpeter swan.
Concrete rubble will also provide a
breeding site for fathead minnow.
This pond should also be drawn
down and allowed to dry out every
6 to 8 years in late July or early
August. No other major
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Trumpeter swan brood by the small pond on
Lumsden Property, Hillview Road, Aurora.

maintenance operations are
envisaged for this pond.
LAND USE CHANGES

A tower blind is also proposed at
the south east corner of the pond
where it will overview the pond
and the adjoining marshes and
grassland and will allow the public
viewing access without causing
visual disturbances. The main
north south trail passes along the
eastern edge of this pond; it is
proposed to screen disturbance to
the wildlife using this pond by
constructing a 2.5 to 3 metres high
berm (5s) along the eastern edge
of the cattail strip. Part of this
berm should be constructed using
a sand and gravel based fill as the
existing slope adjoining this
location was used by nesting
snapping turtles. The western
gravel slope of this berm should be
left unsodded to provide suitable
nesting conditions for these
turtles. The east side of the berm
should be fenced to prevent public
access and disturbance and the
top and east side of the berm

Shallow wetland and islands would improve
waterfowl habitat at the south end of north
pond, Wetland Centre, London, UK.

should be planted with low
growing shrubs, though trees
should not be planted on this
berm. Additional berming should
be carried out on the west side of
the pond close to the western end
of the dam. This section of berm
(5j) should be planted with
conifers, particularly where the
buffer zone is the narrowest. A
buffer (5r) of dense conifers should
be planted along the eastern
boundaries of the Nature Reserve
between the lot boundary fence
and the east side of the trail. A
berm in this location would greatly
improve this screening.
HABITAT IMPROVEMENTS

When the pond is drained to
repair the dam, 2 to 4 islands
should be constructed,
predominantly at the southern end
where they will be overlooked
from the tower blind, the location
and construction methods as per
the central (8b) pond. Straw bale
islands and wire nesting baskets
should also be provided along the
cattail edge. To improve fish
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Mallard nesting in wire basket, Lumsden
property, Aurora.

habitat, several deep holes (7 x 10
metres by 3 metres deep) should
be excavated in scattered
locations. The sub-soil from these
excavations should be used to
construct the islands or create
more shallow areas. Where these
adjoin areas of cattail, it may be
necessary to excavate a 1.5 metre
deep trench to prevent cattail from
invading these shallows as cattail
will grow in water up to 1 metre
deep. When the adjoining
meadowland to the south (6e) was
plowed, a temporary ditch was
created along the fence line,
providing a rich habitat for
American toad and leopard frog.
This ditch filled with water in the
fall when the pond levels were
high then gradually dry out as the
summer progressed and water
levels declined. It is proposed that
a permanent ditch (12b) with a
similar water flow pattern should
be constructed and maintained in
this location.
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Bird watching blind viewed from inside the
wetland, Cantley, Norfolk, UK.

TOWER BLINDS CENTRAL AND
NORTHERN PONDS

A suitable tower blind should be
designed for the central and
northern ponds. It is difficult to
economically design a tower blind
with full wheelchair access. This
could be resolved to some extent if
the blind had 2 levels: 1 accessible
from a sloped ramp from shore
with a higher second level
accessed by stairs. If the area
below the ground floor was built
as an open fronted shed, it should
be possible to encourage barn
swallows to nest. If the roof had a
wide overhang, it should also be
possible to attract cliff swallows to
nest, especially if artificial
concrete or clay nests were
placed under the eaves. Other
considerations could be to
accommodate bats in the roof or
possibly bees, where visitors could
view the beehive through a
Plexiglas panel. Bee activity would
ensure the pollination of the many
fruiting trees and shrubs planted
in the buffer zones that provide

Inside a typical bird watching blind, Cantley,
Norfolk, UK.

food for migrating and wintering
fruit eating birds and for several
mammals. Town council could
approach C2 land developers to
sponsor the design and
construction of these 2 tower
blinds as an act of goodwill.

Lagoons
It is proposed to create 2 shallow
lagoons by damming 2 narrow
shallow valleys (8e) and by
excavation or using low berms (8d)
west of the central pond. Both
these areas at present are poor
wetland habitats dominated by
dense reed canary grass which
support very little wildlife, with no
amphibians and very few insects
when compared to other wetland
habitat in the Nature Reserve.

Southern Lagoon (8e)
This lagoon (8e) should be
designed to fill with water in in the
fall and early spring when the flow
of the intermittent drainage is
highest, then gradually lose
moisture as the summer

Beehives should be accommodated in the
Nature Reserve, Magna Eco Park, Aurora.

progresses, providing ideal
conditions for ducklings, breeding
amphibians and many aquatic
insects. Water levels in this lagoon
would be best controlled by a drop
board sluice. Most years the sluice
boards should be left in place to
allow the lagoon to fill up with
surface water runoff in spring and
fall and retain any summer storm
runoff. Due to low water flows, it
is unlikely that much water will
flow over the dam in the summer.
The top of the dam will also
accommodate the north south trail
therefore the dam should be high
enough to provide trail users with
a view over the lagoon. Additional
water should be made available
from stormwater pond (9d) to
protect tadpole populations in an
exceptionally dry summer. It is
important that this lagoon can be
totally drained so that in late July,
it can be dried out to suppress
growth of cattail, European reed
and other unwanted vegetation,
particularly at the southern end of
the valleys.
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Reed canary grass (8d) needs to be improved to
create a shallow central lagoon to extend
wetland habitat, Nature Reserve.

Central Lagoon (8d)
The construction of a shallow
lagoon (8d) is proposed to replace
the extensive area of reed canary
grass along the eastern edge of
the central pond. This could be
created by excavation, or possibly
more economically, by
constructing a low berm 60 to 100
centimetres high depending on
existing grades along the edge of
the existing band of cattail. This
lagoon would be supplied with
ground water and water diverted
from Marsh Creek. Any overflow
from the lagoon should be
channeled into the cattail marsh
(7g) at the southern end of the
lagoon. A flexi pipe sluice
consisting of black ribbed plastic
pipe 25 centimetres in diameter
(large diameter pipes are difficult
to adjust) should be located at the
northern end and drain into area
(7i) in a location where it can
completely drain the lagoon. This
is important to control cattail,
European reed and other aquatic
vegetation. This lagoon will

Reed canary grass marsh (8e) needs to be
improved by creating a shallow marsh. This will
require a drop board dam located in the trail
causeway, Nature Reserve.

greatly increase the amount of
shallow water visible from the
tower blind and will attract a wide
variety of waterfowl and increase
amphibian breeding habitat. This
lagoon should be as large as
possible and contain 1 or 2 gravel
islands and extend well to the
south to create the best wildlife
viewing opportunities from the
tower blind.

Stormwater
Ponds
In the late 1990s, the Ontario
Ministry of the Environment
undertook studies to assess if
stormwater ponds were a risk to
wildlife and came to the conclusion
that, due to a gradual buildup of
contaminants, these ponds did not
provide good quality habitat for
wildlife. However, regardless of the
conclusions, stormwater ponds in
urban areas have become major
wetland habitats and often replace
natural wetlands lost through
development. These stormwater
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Early stormwater pond signage designed in
1978 for wildlife, Milton Keynes New City, UK.

ponds support extensive
communities of aquatic plants and
insects, fish, amphibians, reptiles,
birds and mammals. Rather than
constructing the 9 stormwater
ponds in the Nature Reserve to
repel wildlife, it is more practical to
accept the fact that the wildlife
within the Nature Reserve will
inevitably be attracted to these
ponds. Once the engineering
criteria for flood control and water
quality have been met, the ponds
will be monitored on a regular
basis and decontaminated when
necessary in accordance with the
Town’s policies. There should be
no reason why the ponds and
their surrounding landscapes
should not be designed to enhance
their wildlife value to compliment
the existing wetland habitat within
the reserve.
GENERAL GUIDELINES FOR
STORMWATER PONDS IN THE RESERVE

Pond (9a)
The design of the pond has not yet
been completed. To prevent tree
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Town staff and volunteers are placing nesting
raft on the central pond (8a). When the islands
are constructed, rafts should be removed to the
largest stormwater ponds, Nature Reserve.

encroachment into the adjoining
wet grassland (6f), trees and
shrubs should not be planted on
the north west and north east
sides. This pond should be
designed so that it will store water
for use in the southern pond (8a)
during dry periods in late July and
August to maintain soft mud
conditions. The trail link to
Wellington Street East is located
along the southern side of this
pond in the planted buffer zone
( 5za).

Pond (9b)
The landscaping around this
existing pond will depend on
whether the meadowland (6b) is
developed or kept as meadowland.
If developed, the existing
landscaping should remain. If the
meadowland is preserved, the tree
planting along the eastern edge
should be removed because as it
matures, the trees will visually and
ecologically fragment and reduce
the size of the adjoining
meadowland. The water holding

McLarty Court (9b) planting should be removed
from the east side if adjoining grassland is
purchased by the Town, Nature Reserve.

capacity of this pond should be
modified to provide stored water
to the southern pond (8a) during
dry periods in later summer to
maintain soft mud conditions for
migrating shorebirds.

Pond (9c)
This pond has not yet been
designed. As it is located in open
grassland, tree planting should be
confined to the planted buffer zone
between the pond and the houses.
This pond should be designed to
provide stored water to the
southern pond (8a) during dry
periods in late summer to assist in
maintaining soft mud conditions
for migrating shorebirds.

Pond (9d)
Trees should not be planted on the
north and west side of this pond
where it adjoins the open
meadowland. A trail link to Leslie
Street is located in the planted
buffer zone on the east side of the
pond. This pond should also be
designed to store water for

Pointon Street stormwater pond (9f), tree
planting should be increased to eventually
create a more shaded habitat, Nature Reserve.

release into the lagoon (8c) to
assist in controlling water levels in
very dry springs to ensure
tadpole survival.

Pond (9e)
All the existing tree planting
should be removed from the north
side of the pond and most of the
planting on the east side. This will
prevent fragmentation and a
reduction in size of the adjoining
meadowlands as the trees mature.
The areas of low shrubs (button
bush and red twigged dogwood)
close to the water edge should be
retained. This location is suitable
for 2 important habitat
improvements and an artificial cut
bank should be constructed using
the existing steep bank on the
north side of the maintenance
track. This will provide a nest site
for bank and rough-winged
swallow and possibly belted
kingfisher. If the Turface
maintenance track was covered
with a 25 millimetre layer of
granular A gravel, it would provide
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Ivy Jay Crescent stormwater pond (9e) site for
artificial cut bank, Nature Reserve.

a nest site for killdeer. This would
be improved if a 25 metre section
of the grassed pond bank in the
north west corner of the pond was
covered with landscape cloth to
the water’s edge then covered
with 10 centimetres of granular A
gravel. This improvement to the
feeding area for killdeer chicks
could also encourage spotted
sandpiper to nest in the area. As
well, this pond edge treatment
would be very beneficial to several
insect species.

Pond (9f)
The existing tree and shrub
planting around the somewhat
visually isolated pond should be
retained to create a more shaded
wooded pond. This will attract
shade loving aquatic insects not
found in most other stormwater
ponds which often adjoin
grassland. Consideration should
be given to increasing tree and
shrub planting in this location. An
important trail link into the
housing on the west side of the

A constructed artificial cut bank, Wetland
Centre, London, UK.

Turface accesses roads should be covered in
gravel to create bare ground habitat for
nesting kildeer, Ivy Jay Crescent stormwater
pond.

reserve passes along the southern
edge of this pond and will require
the construction of a footbridge to
cross the small creek. It is
probably not necessary to
accommodate a vehicular creek
crossing in this location due to its
proximity to Hartwell Way vehicle
entrance.

moisture is less in this location
than slightly further east where
the vegetation is dominated by
reed canary grass. If ground
moisture increases where the
orchids grow, the reed canary
grass will invade the area and
eradicate the orchids.

Pond (9g)

Most of this pond should be
surrounded by trees leaving only
the southern end unplanted and
exposed to the sun to encourage
aquatic plant growth in this
location. This will provide 2
habitats for aquatic insects; 1
shaded and 1 sunny.

Trees should not be planted on the
northern and eastern side of this
pond. Care needs to be taken
when designing and constructing
the pond to ensure that the
existing vegetation on the south
side of the intermittent creek,
which adjoins the southern edge
of the pond, is not disturbed as it
contains a colony of over 30
yellow ladies slipper orchids (most
likely the last colony in Aurora). It
is not only important to preserve
this area of vegetation but just as
important, to ensure that existing
ground water conditions are not
disturbed by the construction of
the stormwater pond. The ground
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Pond (9h)

HABITAT IMPROVEMENTS

(9b to 9i)
Consideration should be given to
providing nesting rafts, wire
baskets and straw bale island to
encourage nesting Canadian
geese, trumpeter swan and
mallard. These ponds should not
be planted with aquatic plants but
should be allowed to be colonized
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Brushwood piles can be used to increase
ground cover recently planted around
stormwater ponds, Wetland Centre, London,
UK.

naturally. Some insect species,
including several dragonflies, are
associated with the early stages of
plant colonization and landscape
planting will diminish the extent
and duration of this stage to the
detriment of pioneering plants and
insects. A possible exception
would be to plant both yellow and
white water lilies to provide
breeding locations for fathead
minnow as it is unlikely that these
lilies will colonize the ponds under
natural conditions. Thought
should be given to introducing
these minnows into the ponds
soon after construction or
renovation is complete to provide
food for fish eating birds and to
help control mosquitoes.
Pumpkinseed could also be
introduced in the largest ponds.

Ponds adjoining
Grassland
(9a, 9c, 9d, 9e, 9g, 9h, 9i)
All Turface access roads adjoining
grassland should be covered with
sand brushed into the Turf stone

Log walls used at the base of low slopes to
create beetles and other insect habitat,
Wetland Centre, London, UK.

holes then surfaced with granular
A gravel. This will provide critical
bare ground nesting sites for
killdeer and ground nesting for
native bees and wasps. Heaps of
gravel placed in strategic locations
would also provide nesting sites
for turtles.

Ephemeral Ponds
(10a, 10b, 10c, 10d, 10e)
5 ephemeral ponds are located in
the deciduous woodland (2a). The
one in (2d) is in need of urgent
renovation. These ponds are
located in depressions which fill
with water during the spring
runoff, then gradually dry out as
the summer progresses. Most
years, they have completely dried
out by the end of July. This
process of drying out greatly
reduces the number of aquatic
predators in the pond which
makes them prime breeding
habitat for wood frog, spring
peeper and salamander. Four of
these ponds are located in
deciduous woodland (2a) and have

Native yellow and white water lily should be
planted in stormwater ponds to provide
breeding locations for fathead minnows.

been defined as a part of the
provincially important wetland by
the Ontario Ministry of Natural
Resources. All these ponds are
supplied with melt water flowing
through the woodland from the
farmland to the east. It is of vital
importance that this surface water
is not diverted away from this
woodland when the land is
developed as this action would
destroy the significant amphibian
habitat. It is equally imperative
that the water flow from adjoining
housing areas can be controlled to
ensure the ponds continue to dry
out in late summer.

Pond (10a)
This densely shaded unvegetated
pond is surrounded by secondary
growth woodland. This pond
should not be unduly affected by
the new housing, providing its
annual spring water supply is
adequate and that use of the Leslie
Street and Wellington Street East
looped trail, which passes close to
this pond, is not used excessively
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Ephemeral pond (10b) full of melt water in
spring, Nature Reserve.

after dark in the early spring
when the wood frog are singing.
The wood frogs will stop singing if
they are disturbed by noise. Over
the last 20 years, this pond has
gradually become more shallow
and is drying out earlier due to a
buildup of silt deposits. It may
become necessary in the future to
remove some of this silt to return it
back to its original depth. Excess
silt would best be removed in
buckets by volunteers in late
summer when the ponds are dry
to prevent damage caused by
machines. Not all of the silt should
be removed at the same time to
protect existing invertebrates.

Pond (10b)
This is the largest and probably the
most important ephemeral pond in
the Nature Reserve which is
surrounded by mature deciduous
woodland. Other than ensuring
that it has a reliable spring water
supply, no other annual action is
required but it may need to be desilted at some point. This pond

Ephemeral pond (10a) like most of these ponds
dry out most years by mid-July, Nature
Reserve.

contains a fair amount of fallen
timber; this should not be removed
as the female wood frog often
attach their eggs to fallen twigs
and branches.

Pond (10c, 10d)
15 years ago these ponds, which
are located on the edge of the
wood, were less overgrown by
shrubs with more open water and
a rich aquatic flora. Pond (10c)
was the only pond where
salamander larvae were recorded.
In recent years, willow and
dogwood scrub have invaded both
these ponds. Now overgrown with
rank vegetation, particularly (10d),
which has greatly reduced the
amphibian breeding populations.
Most of the tallest shrubs around
these ponds should be removed
though not all. A few selected
shrubs should be retained as grey
tree frogs, which previously bred
in these ponds, used these shrubs
as singing stations. It will also be
necessary to remove some silt
from these ponds.
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Ephemeral pond (10c), Nature Reserve.

There is a farm rubbish dump
located to the south east of pond
(10d). This dump has been there
for many years and should not be
removed. It should be tidied up,
then the top roughly covered with
sub-soil or topsoil imported from
the adjoining housing development
as it provides a useful
overwintering site for frogs, toads,
reptiles, small mammals and many
insect species. It may be
necessary to cover it with
landscape cloth before placing the
sub-soil or topsoil.

Pond (10e)
This is a fairly shallow depression
which fills with spring melt water.
Although wood frogs have
attempted to breed in this
depression, they have never been
successful as the water dries up
before the tadpoles are large
enough to leave. It would be
beneficial to excavate this
depression to a depth where it
would hold sufficient melt water so
that it would not dry out before
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Ephemeral pond (10d) is very overgrown and in
need of renovation, Nature Reserve.

mid-July, creating another
ephemeral pond.

Trout pond (11a)
Jim Spring, who gifted the eastern
portion of his farm to Ducks
Unlimited, dug this offline
coldwater trout pond in the late
1980s, and he stocked it with
trout. At first the trout thrived, but
on a very hot August day in the
early 1990s, the fish all perished.
Jim subsequently replaced them
with 7 large mouthed bass which
reproduced rapidly. It is not
known if this bass population still
exists in this pond. If they have
become extinct, consideration
should be given to restocking this
pond with bass or preferably with
a suitable smaller native fish
species. At the moment, this pond
is used by a pair of Canada geese
and wood duck. Introducing small
fish may encourage a pair of
hooded mergansers to nest which
are increasing in York Region and
occasionally visit this pond, or
attract other fish eating birds or

Farm rubbish dump could be used with a little
tidying up as an overwintering site for
amphibians and snakes, Nature Reserve.

mammals, as this is the only pond
in the Nature Reserve where an
otter was recorded in the summer
of 2012.

Field Ponds
(11a, 11b, 11c, 11d, 11e,
11f, 11g, 11h, 11i)
These field ponds are usually
shallow and warm up quickly in
the spring and water levels decline
as the summer progresses. When
grazed, they are rarely shaded as
the edges are trampled by the
livestock which keep the margins
open. They are excellent habitat
for frogs and many aquatic insects
including water beetles and water
spiders, and often support thriving
populations of dragonflies.
Waterfowl rarely breed
successfully in field ponds as the
ponds often contain insufficient
food for ducklings, but sometimes,
migrating shorebirds may visit
them if they have muddy edges.
Ponds not grazed by livestock
need periodic maintenance to
prevent them filling up with

Jim Spring’s trout pond (11a), Nature Reserve.

accumulated plant debris thus
then becoming invaded with
riparian vegetation. When this
occurs, silt should be removed. It
is important that no more than a
half of the pond area should be
cleared at a time to prevent
loosing any of the existing plant
and particularly the aquatic or
riparian insect populations. Fish
should not be introduced into small
ponds as they will greatly reduce
the insect populations. A small
amount of annual management is
preferable to large scale
operations at long intervals. The
aim is to establish the desirable
state of the pond, then maintaining
it by small scale management
carried out when necessary.

Ponds (11b, 11c, 11d)
As these are presently located on
private property, there is no
information on their construction
or ecological potential. If these
ponds fall into public ownership,
an ecological survey should be
undertaken before any habitat
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A typical field pond, Aurora Community
Arboretum, Aurora.

improvements or management
strategies are prepared. All of
these ponds have potential for
storing water, particularly for use
in lagoon (8d).

Pond (11e)
This small online pond, located on
Wellington Street East, should be
retained and possibly deepened to
store water for use in the south
pond (8a) to maintain water levels
in dry weather in late summer. It
also provides breeding habitat for
the American toad and several
aquatic insects.

Pond (11f)
This old abandoned online field
pond is located north of
Wellington Street East in a narrow
valley. This is the only major
potential area to store water for
the south pond (8a) for use during
drought periods if the current
proposal to use water stored in
stormwater ponds proves
impractical. This valley should
remain undisturbed but the height

An over grown pond (11e) on Wellington Street
East could be deepened to store water for the
south pond in dry summers. Aurora.

of low spots along the valley edge
could be increased where grades
allow as development sub-soil
becomes available. This would
improve its potential for water
storage. When carrying out earth
works along the valley slopes, care
must be taken to ensure that a
level area on the north side is
retained to accommodate the
north south trail.

Pond (11g)
This old existing field pond used to
provide water for cattle grazing in
the adjoining meadowland before
the south pond was constructed.
After grazing stopped, it has
slowly been invaded by cattail and
reed canary grass and is in need
of renovation using a dragline or
excavator. The size configuration
and original depth of this pond
should not be changed during
renovation. Total renovation
should be spread over at least 2
years to protect existing aquatic
insect populations.

65

An old field pond (11f) in this valley could be
enlarged to store water for the south pond to
maintain shorebird habitat in dry summers,
Nature Reserve.

Pond (11h)
This is another old field pond
located close to the out fall of
stormwater pond (9b) which is
dominated by a large mature
willow. Most of this pond has silted
up and is covered with reed
canary grass or cattails. These
should be removed and its original
configuration, size and water
depth should be restored. The
current mound of high ground,
possibly consisting of sub-soil
originally removed when the pond
was dug or when the stormwater
outfall was constructed, should be
removed during reinstatement and
reused when the berm west of the
south pond is constructed. As this
pond is part of the outfall of the
stormwater pond, an overflow
pipe must pass under the berm
into the southern pond. Due to the
small size and location of this
pond, it would be best to carry out
the renovation work at the same
time rather than spreading it over
2 or 3 years.
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Field pond (11h) should be renovated by
removing excessive vegetation to create more
open water, Nature Reserve.

Pond (11i)
This proposed field pond is located
in an area of sedge marsh north of
Hartwell Way. It could be
designed as an offline pond or
preferably, if ground water levels
are high enough, as a field pond
not connected to the intermittent
creek. If this pond is less than 10
metres across, with a slope to a
depth of not more than 1.5 metres,
it would result in the shallow areas
becoming too small and would
become totally invaded by
emergent plants. This pond would
be relatively easy to reinstate as
all areas could be in the reach of
the arm of a mechanical excavator.
If over 10 metres across, the
center should be 2 metres deep to
prevent colonization by emergent
plants. Once completed, it will not
be necessary to purchase and
introduce aquatic plants as these
will arrive naturally as time
progresses. This approach is
more economical and beneficial to
some aquatic insects and
dragonflies and would be a

Location for an offline field pond (11i), Nature
Reserve.

A pond dipping workshop, McGregor Point,
Ontario.

suitable location for a pond
dipping platform; an activity much
loved by children.

They also decrease the frequency
of management operations.

Ditches (12a, 12b)

This ditch has been located along
the southern edge of the Ducks
Unlimited property along the
north side of the north south main
trail where it crosses a mainly
coarse grass covered area of
relatively unproductive wetland. A
boardwalk is proposed in this
location but it would be more
economical from a capital and
maintenance costs if the
boardwalk was replaced with a
vehicular accessible earth
causeway, designed to improve
this relatively poor wetland
habitat. Regardless of which
option is approved, a fairly wide
ditch of 2 metres or more on both
sides of the trail, would reduce the
possibility of trespass onto the
Ducks Unlimited property, in this
otherwise fairly dry section of this
wetland. The depth of the ditch
should vary between 1 to 1.5
metres with deeper sections away

Ditches can support insect
communities of great importance
but they are wholly artificial and
will need regular management.
Without management, they will silt
up and be choked with vegetation.
The quality of the aquatic insect
population is dependent on the
ditch profile and the quality and
quantity of submerged and
emergent vegetation. Ditches
should be managed from one side
only and the vegetation on the
opposite bank should be
undisturbed. The managed slope
should slope gently, the opposite
slope can be steeper. Only half the
length of these ditches should be
managed at any 1 time and in
rotation. Grazing animals are
good at maintaining ditch edges by
trampling and eating coarse
vegetation, which helps to
maintain areas of open water.

Ditch (12a)
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A narrow ditch creates important habitat for
aquatic amphibians and insects, Strupshaw
Fen, Norfolk, UK.

from the trail. It would be
advantageous if the ditch was
widened at the western end to
extend into the existing patch of
reed canary grass. A central
island could be created in this
location, or if this was excavated
deeper by 60 centimetres to 1
metres or more, it would be
invaded by cattail and increase the
existing cattail marsh. Surplus sub
-soil from this excavation could be
used to create the berm in the
west side of the southern pond. A
second ditch could also be dug on
the southern side of the trail to
control access to the grasslands
and southern pond. Ditches in this
location will provide additional
habitat for aquatic plants,
amphibians and insects and would
greatly improve visitor enjoyment.
To attract wintering redpole and
pine siskin, a group of 10 or more
European alder should be planted
on the western end of the ditch.
These should be planted on the
island if the whole of this location
is flooded. The entrance gate to

A new ditch (12b) should be constructed along
the edge of stock fencing on the south end of
the north pond, Nature Reserve.

the maintenance track along the
western boundary of the Nature
Reserve should be located at the
western end of this ditch.

Ditch (12b)
When the grassland in this
location was plowed to look for
heritage artifacts prior to
development, a temporary ditch,
approximate 50 centimetres deep,
was created along the edge of the
cattails. After 1 or 2 years it
became choked with vegetation.
This ditch successfully produced
hundreds of American toad and
leopard frog tadpoles. It is
proposed that a permanent 1
metre deep ditch should be
constructed in this location. As it
will be filled with pond seepage
and ground water, the water level
in this ditch will decline as the
summer progresses and in some
years, it may dry out by late
summer. This would reduce
aquatic insect predation on the
amphibian tadpoles. The soil
excavated from this ditch should
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A narrow ditch with a moorhen and water vole
feeding platform, Wetland Centre, London, UK.

not be spread onto the adjoining
grassland but could be used to
build a low earth causeway to
carry the west maintenance track
over a soft wet area (4b) east of the
cedar woodland. A flexi pipe
sluice will be required to control
water levels in the drainage area
south of the causeway, and this
could be used to control the
invading European reed. Some
form of vehicular access will be
required to cross this wet
depression if it is not to be
damaged by maintenance vehicles
using the Ivy Jay Crescent access
to the western boundary
maintenance track to Hartwell
Way.
CONTROLLING WATER LEVELS
(USING VOLUNTEERS)

A group of regular volunteers
could use a trial and error
approach to produce the ideal
water levels required at different
times of the year within the
various wetland habitats.
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A wide ditch with varying habitats, Wetland
Centre, London, UK.

A northern water snake recorded on a field trip to Carden Plain could be introduced into the
Nature Reserve.

This group could be based on the
present Naturalization and Wildlife
Working Group which monitors
nest boxes and has carried out
several other important scientific
ecological projects within the
Town. Additional advice should be
available to these citizen scientists
on the use of drop board dams
and flexi pipe water control
features by a technical committee
consisting of Town staff,
professional biologist and
engineers.
This technical committee would
also be able to give advice on other
problems related to habitat
improvement and management.
This group’s mandate could be
extended to cover most of the day
to day routine tasks within the
Nature Reserve similar to the
mandate of the Aurora Community
Arboretum.

Members of the Naturalization and Wildlife Working Group on a field visit to the Carden Plain,
Ontario.
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Macro Habitat Management & Improvements

Bird feeding stations in a public area are
maintained by volunteers, Prince Edward
County, Ontario.

A lockable squirrel proof small song bird feeder
maintained by volunteers, Didsbury Park, UK.

BIRD FEEDING STATIONS

INSECT CONSERVATION

Hopefully, several bird feeding
stations will be established in
residential backyards, but
installing 1 or 2 feeding stations in
the Nature Reserve would become
an attraction and enable the public
to view many of the commonest
and some of the more unusual
birds at close quarters. These
stations should be located in scrub
or woodland areas, close to a car
park or near vehicular access to
facilitate volunteer maintenance.

Insects, after plants, form the base
of the food chain. The Nature
Reserve supports a variety of
habitats in an intermixed mosaic
and is of great value to insect
populations, mainly because
several different habitats adjoining
each other on a single site are
more beneficial than equal areas
of the same habitat on isolated
sites. The wider the range of
habitats, the greater the number of
niches available for different
species of insect. The importance
of mixed habitat sites cannot be
over emphasized in the
conservation of insect species.

Homemade feeders using scrap
materials are best as these are
less likely to be subject to theft or
vandalism. If black sunflower,
niger seed and peanuts are used
in separate feeders rather than
the commercial bird seed
mixtures, there would be far less
wastage and would attract a wide
range of bird species. The feeders
should be changed or cleaned at
least 2 or 3 times a year to prevent
the spread of avian disease like an
eye infection often contracted at
feeders by house finch.

The majority of insect species feed
on common plants. When
selecting plants, it is best to plant
large numbers of common plants
rather than trying to
accommodate as many different
plants as possible. All plant
growth stages must be present if
the widest range of insects are to
be maintained and all the various
vegetative structure stages should

A milkweed tussock moth also feeds on
milkweed, Aurora Community Arboretum,
Aurora.

be present within the Nature
Reserve. This can be achieved
through pruning, mowing grass,
grazing, ground disturbance and
by manipulating water levels in
ponds and wetlands. To
accomplish this, management
operations should always be
rotational.
It is important to be aware of
features which are of value to
particular insect species. Some of
the most important are south
facing slopes and banks, areas
with sparse vegetation, sheltered
scrub and woodland edges, old
pasture and flower meadows,
shallow or muddy pools,
temporary pools, areas with
impended drainage, creeks with
slow or rapid water flows, old
growth trees, dead and decaying
wood and plants known to be
important insect food sources.
It is possible to improve insect
habitat during maintenance
operations by using cut timber to
create log piles, brushwood piles,
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Beetle log piles, Wetland Centre, London, UK.

A black swallowtail caterpillar feeding on dill,
Merlin’s Hollow, Aurora.

and beetle banks, create bare
areas by dumping truck loads of
sand in sunny and semi-shaded
areas, locate well scattered heaps
of cut hay, create new flower
meadows and use grazing animals
to trample defined areas of pond
edge.

several other birds and small
mammals. If some bare sandy
patches were created at points
along the track, these would
encourage ground nesting bees
and wasps. Several butterfly
species also prefer low swards
supporting nectar rich flowering
plants, while others require taller,
well established patches of
vegetation.

GRASSLAND INSECT CONSERVATION

Many insects require not only
specific food plants, but also the
right growth form for different
stages of their development. They
may also require a suitable
surrounding woodland or
scrubland habitat. Creating a
patchwork of different sward
heights by rotational grazing or
mowing will benefit insect
populations in the Nature Reserve.
For example, if the western
maintenance track was mowed to
a height of 8 to 10 centimeters, 2 to
3 times a year (in early June, July
and August), it would greatly
improve the habitat of
grasshoppers who favour a low
sward and are also an important
food for kestrel, kingbird and

Nettles are an important plant for
the question mark, hop merchant,
Milbert's tortoiseshell and red
admiral butterflies. Violets are the
prime food plant of meadow
variegated and great spangled
fritillary. Vetches and clovers are
enjoyed by eastern tailed blue,
orange and common sulphur.
Monarchs favour milkweed.
Cabbage and mustard whites need
plants of the mustard family and
the black swallowtail likes wild
parsnip, or better still, alien dill.
The giant swallowtail, a Carolinian
species, appears to be extending
its range in southern Ontario and

Tiger and giant swallowtail butterflies on
buddleia, Pelee Island, Ontario.

feed on the prickly ash and hop
tree. All these butterflies have
been recorded in Aurora, including
many other species like the tiger
swallow tail which feed on trees,
mainly willow, poplar, cherry, oak,
walnut, birch, alder and
hackberry. Patches and drifts of
all these butterfly host plants
should be planted, encouraged
and managed throughout the
Nature Reserve.
Large, over-mature trees, like the
row of sugar maple on the
laneway between the dry
grassland (6d) and wet grassland
(6f) should be left where they
naturally fall or are felled. (A link
trail is located in the laneway). All
fallen timber should be left on the
edge of the grassland in both
shady and sunny locations as this
dead wood provides habitat for
several insects. Some small 3 and
6 millimetres holes could be drilled
into the fallen branches to
accommodate mason bees.
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Bare edges with soft organic mud are vital to
some insect populations, Deerglen stormwater
pond, Aurora.

WETLAND INSECT CONSERVATION

Most aquatic insects prefer
submerged plant growth that is
not too dense. Some water
beetles need open water while
others require bare nonvegetated areas to hide in. It is
important that aggressive
emergent vegetation does not take
over these open habitats, although
these too are important habitats in
the right location.
Bare edges of soft organic mud
are vital to the larvae of many
species of flies, and more
consolidated moist mud or sand
will attract many burrowing
insects. Grazing cattle trampling
and dunging will create these
conditions, otherwise, rotational
disturbance will be necessary to
maintain these conditions. Shingle
banks provide hot sunny habitat
with multiple cracks and crevices
for shelter and hunting and
permanent lightly vegetated
shingle attracts several insect
species. Allowing tall dense
vegetation to become established
will destroy this habitat. Vertical

If the north pond dam is rebuilt, old concrete
can be sunk in the pond to create fish habitat,
Nature Reserve.

sand banks of consolidated but
soft sand, especially if south facing,
will be colonized by burrowing
wasps and bees. Where possible,
some erosion should be tolerated as
loose soil at the bottom of the slope
face will slow plant growth and
maintain bee habitat. If excessive
algae threaten wetland insect
habitat, application of barley
straw, 1 bale per hectare at 1
metre deep, will inhibit algae
growth.
FISH CONSERVATION

Care should be taken to safeguard
the habitat of both common and
uncommon fish species found on
the Nature Reserve. Paying
particular attention to their
spawning areas, fish generally
favour sheltered shorelines with
often sandy or gravelly bottoms.
Prime habitat also includes rock
piles, sunken logs, stumps, downed
trees, with areas of dense aquatic
weed to hide young fish from
predators.
Most of the fish found in the Nature
Reserve are warm water fish,
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Marsh Creek (2f) could be used to improve
coldwater fish habitat in the Nature Reserve.

including large mouth bass,
pumpkin seed, possible bluegill
and coldwater fathead minnows.
The most common fish is the alien
goldfish which is often destructive
to the habitats favoured by native
fish. Unfortunately, goldfish have
become the prime food of many of
Aurora’s fish eating birds including
osprey. These could be eradicated
or greatly reduced by draining all
the ponds and removing them, but
this might not be in the best
interest of these birds if the native
fish, which replaces the goldfish,
will not survive or increase in the
present or future water
conditions.
MARSH CREEK

This potential coldwater creek
supplies water to the trout pond
(11a) and mostly flows through
mature woodland. It originates in
Whitchurch-Stouffville and has a
fairly reliable flow throughout the
year but can be greatly reduced in
dry spells in late summer. It has a
stony, gravelly bottom with many
riffles and small pools which could
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False turkey tail fungi in Jim Spring’s woodland
(2a-2b), Nature Reserve.

be deepened to improve coldwater
fish habitat.
At present, no fish have been
recorded in this creek but its
habitat is similar to Wesley Creek
which flows through the north east
portion of the Town. Wesley
Creek supports a viable
population of northern redbelly
dace, a coolwater fish which can
easily be caught in a minnow trap
and introduced into Marsh Creek if
water conditions are suitable and
after habitat improvements have
been made to the creek bed.
WOODLANDS

Woodlands have the richest insect
fauna in Ontario resulting in the
dominance of this habitat following
the last ice age. Foliage feeding
insects are the most obvious
insects in woodland canopy, but
they may only be a minority in the
total population. Some live on the
trunks and tree branches, others
are associated with sap runs
resulting from damage to the tree.
A large number, almost a fifth, are

Old growth snag, Sheppard’s Bush, Aurora.

dependent on dead and decaying
wood, and a considerable number
are ground dwellers living on low
vegetation or in the leaf litter and
soil on the woodland floor.

Ancient (heritage) woodlands,
which since the last ice age have
never been clear felled, have the
most well established insect
populations and often support
interesting communities of lichens
and fungi which are also
important insect habitats. A good
portion of the deciduous
woodland (2a) consists of this type
of woodland. The main
conservation approach is to
maintain the present tree diversity,
protect old growth trees, prevent
the removal of dead and decaying
timber and preserve the present
ground flora and leaf litter.
PINE AND SPRUCE PLANTATION

The existing block of maturing
pine, spruce and tamarack
plantation provides a habitat for
plants, insects, birds and mammals
not commonly associated with

Sharp shinned hawk nests most years in the
pine plantation in the Nature Reserve.

deciduous woodland. While little
utilized at present, use should
increase in the future as the trees
mature and typical coniferous
dependent species of plants, fungi,
insect, mammals and birds to
become established. Before long, it
is likely to attract breeding red
squirrel, red-breasted nuthatch,
pine warbler, chipping sparrow
and occasionally, pine siskin.
During some winters, red and
white winged crossbill and pine
grosbeak will be attracted.
Mobile coniferous insects will no
doubt in the future colonize this
plantation, but with the loss of the
more mature plantations on the
eastern boundary of the
deciduous woodland, it may be
many years, or never, before less
mobile insects will succeed in
populating this now very isolated
plantation. As this plantation
matures, seedling deciduous trees
should not be allowed to colonize
the open space between the
maturing trees. Only seeding pine,
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Isolated shrubs (5z) are often selected as
nesting sites as they are not attractive to
squirrels, a major nest predator, Nature
Reserve.

spruce or tamarack should be
encouraged. This will ensure that
at least 1 block of rapidly
decreasing coniferous woodland
will survive in Aurora’s urban
area.
SCRUBLAND SUCCESSION

Scrub is a transient stage in
woodland development which is
often given little priority by
conservationists or governments.
It is rich in insects and provides an
important nesting, feeding and
roosting area for birds. Most
scrub areas need to be actively
managed if they are to persist.
Small clumps or isolated small
shrubs in sunny locations are
often the most attractive to insects.
These are also selected as nesting
sites by songbirds as they are less
attractive to squirrels and other
nest predators. The main plant
component of scrubland in Aurora
is hawthorn, choke and pin cherry,
viburnum, serviceberry, dogwood,
sumac and occasionally, prickly
ash. The despised alien European
buckthorn is very common. Its

Native Calico aster is an important pollination
plant for bees and flies, Nature Reserve.

berries have become the prime
food for flocks of robins, cedar and
bohemian waxwings and many
other wintering birds, particularly
in periods of hard weather. For
this reason it is not advocated that
buckthorn should be eradicated
from the Nature Reserve.
Scrub is normally at its richest in
early and middle stages of its
growth. When scrub becomes
overgrown and leggy it is best cut
down or heavily prune to
encourage new growth. A rich
ground flora of both native and
alien flowering perennial plants
should be encouraged in the
grassy opening between the drifts
of shrubs, particularly golden
rods, asters, coneflower, blackeyed Susan, milkweed, bergamot,
thistle, Queen Anne’s lace, teasel,
wild mint, ox-eye daisy, colts foot
and dandelion. These are
important nectar plants for both
butterflies and many other insect
species. The floriferous openings
between shrubs will need to be
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Many alien wildflowers like the common tansy
are also important pollination plants,
Sheppard's Bush.

mowed every 2 to 3 years to
prevent scrub from invading. As
many of these areas are small, it
may be necessary for volunteers
to cut these areas in late fall using
a small mower or weed snipper.
The cut material should be left long
enough to drop seed, then should
be raked up and removed.
URBAN GARDENS

In urban gardens, due to the
activities of home owners, a broad
mixture of exotic trees, shrubs and
perennial plants from all over the
temperate world have been
planted and are now universally
established. This has occurred to
some extent because many of
Ontario native flowering plants
are woodland species like trilliums
or aggressive spreading
pioneering plants like fireweed,
several golden rod and fall asters,
which are not suited to urban
garden conditions. Urban wildlife
has adapted to feeding on this
wide range of exotic plants so
there should be no reason why
the exotic plants, which are
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Planting spring flowering bulbs and perennial
plants in the gardens of the surrounding
houses would be beneficial to early pollinators,
Merlin’s Hollow, Aurora.

particularly attractive to wildlife,
should not be planted in the
gardens surrounding or in the
Nature Reserve. A good case could
be made to plant a few butterfly
bushes (buddleia) in the edge of the
buffer zones in areas close to the
trail where visitors would have a
close view of butterflies feeding on
the nectar in these flowers.
EXPERIMENTAL BUFFER ZONE
PLANTING

The Nature Reserve buffer zones
have generally been planted with
scrub and small trees to increase
scrubland habitat for locally
declining scrubland birds and also
to create much needed habitat for
pollinating insects by including
several small flowering trees and
shrubs. This type of habitat often
attracts a greater diversity of
migrating song birds than
woodlands, indicating that it is also
an important stopover habitat for
migrating songbirds. Current
research indicates that the more
advanced the leaf canopy, or the
greater the number of shrubs in

Many perennial garden plants which flower in
August are attractive to pollinating insects and
migrating Monarch butterflies, Merlin’s Hollow,
Aurora.

flower, the more likely the area will
attract migrants.
In the eastern U.S.A. birds are
greatly attracted to areas with a
high percentage (40%) of tartarian
honeysuckle which often leafs 2
weeks before many native shrubs.
Research has shown that this
honeysuckle has a less diverse
insect population than hawthorn
and viburnum dominated
woodland, but it indicated that the
available food supply is adequate
in both types of scrublands
providing both hawthorn and
viburnum are present.

As foliage density is considered a
critical factor in attracting
migrating songbirds, it would be
an interesting experiment if the
buffer zone (5x) on the east side of
wetland (7b) was planted with a
mixture of 40% honeysuckle, with
the rest of the planting dominated
with hawthorn and viburnums and
scattered red maple, sugar maple
and basswood. It would be
advisable to include 10% of spring

Lonicera tartarica early leafing attracts
migrating warblers, Aurora Community
Arboretum, Aurora.

flowering and fall fruiting small
trees and shrubs, including
domestic apple, pin and choke
cherry, mountain ash, pussy
willow, service berry, American
elderberry, wild red currant and
dogwoods, to attract late spring
and fruit eating fall migrants.
If the buffer zone (5x) on the
opposite west side of the lagoon
was planted with a similar plant
mixture without any honeysuckle,
and both locations were
monitored during the spring and
fall migrations using line transects
or a constant-effort bird banding
site, (mist-net locations could be
designed into the planting), an
interesting comparison could be
made between the 2 sites which
could effect the design of buffer
zone planting in other urban
nature reserves. It would not be
advisable to repeat this
experiment in pristine rural nature
reserves due to the invasive nature
of tartarian honeysuckle.
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Barn swallows have adapted to nesting in
concrete culvert and under bridges, Edward
Street, Aurora.

HARTWELL WAY BRIDGE

If a minor addition was made to
the design of the underside of this
road bridge by creating 2 to 3 non
structural beams spaced 1 metre
apart (approximately 20 x 20
centimetres), barn or cliff swallows
could attach their mud nests in the
45 degree angle created by the
beams. If concrete beams are not
feasible then solid or hollow
wooden beams could be used.
To encourage the swallows to nest,
concrete or clay artificial nests
could be glued next to the beams.
Bank swallows could also be
encouraged to nest under the
bridge if a single or double row of
60 centimetres long and 5
centimeter diameter plastic
drainage pipes spaced 15 to 30
centimeters apart were placed 40
centimetres below the underside
of the bridge in the buttress wall
on the opposite side of the creek
from the pedestrian walkway. A
layer of sand must be placed
behind the pipes so that the
swallows can excavate small

Occupied artificial concrete cliff swallow nest.
A second nest was soon built close by,
Lumsden Property, Aurora.

Cliff swallows nests built under concrete beam,
Don Hillock Drive, Aurora.

nesting chambers. It is also
important that the pipes are
located where they will not drain
water.
WILDLIFE CORRIDOR BETWEEN
NATURE RESERVE AND MCLEOD
WOODLAND

(3e)
The existing trees in this corridor
should be protected and carefully
preserved. Care should be taken
to not alter the surrounding
grades. The subdivision road
should be kept as narrow as
possible with no on-road parking
and minimum grass verges. A dry
60 centimetre diameter concrete
culvert should be located under
the road. This should be increased
to 90 centimetres diameter if the
road is wider than 20 metres. This
will be needed to allow amphibians
and mammals to pass safely under
the road even if a wet culvert is put
in to accommodate drainage, as
they will not use this during flash
flooding or heavy spring runoff.
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Naturalization and Wildlife Working Group
field trip, bird watching blind, Carden Plain,
Ontario.
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Monitoring Wildlife Populations

Bobolink territories in 2001 before
development, Nature Reserve.

CITIZEN SCIENCE MONITORING
NATURALIZATION AND WILDLIFE
WORKING GROUP

This a critical volunteer group of
“citizen scientists” whose ongoing
task is essential in evaluating the
long-term effectiveness of habitat
preservation, habitat
improvement, management
strategies and other influences on
the various habitats within the
Nature Reserve. It would also
serve as an important local
contribution to national wildlife
monitoring programs. The best
approach to monitoring the
wildlife would be to continue
forming groups of citizen
scientists, trained by local experts,
to monitor and document the
various species of birds, mammals,
amphibians, reptiles and insects.

Bobolink territories in 2003 after grassland
was plowed, Nature Reserve.

This system has worked well on
nature reserves in the U.K. In the
past, York and Toronto Universities
have expressed interest in
monitoring habitat in the Nature
Reserve and they should be
encouraged to assist the volunteer
groups in this important scientific
long-term project.

Birds
TERRITORY MAPPING METHOD

Birds are relatively easy to censor
as they are well known, easily
recognized and locate when
compared to other groups of
wildlife. Before selecting the best
census method, it is important to
have a clearly defined aim. The
availability of skilled birders could

Bobolink territories in 2006 during early
construction in buffer zones, Nature Reserve.

be a major consideration in
selecting the best approach.
As the Nature Reserve is not a
particularly extensive area, the
territory mapping method has
been used over the last 13 years
to record the annual changes to
the breeding bird population.
Since that period of time, over
2000 homes were constructed
along the western boundary of the
Nature Reserve. This method,
however, is very labour intensive.
At least 10 weekly 4 hour visits,
(dawn to 9:00 am), between midApril and mid-August, were
required to completely map all the
breeding birds. The advantage of
this system is that it can locate and
identify all breeding birds
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Weekly dawn bird survey during nesting
season, Nature Reserve.

territories. Territory mapping is
commonly used to accurately plot
the effects of the loss or increase
of habitat on bird population. This
is particularly important in the
future if we are able to measure
the effects that management has
on the bird population in the
Nature Reserve.
If skilled volunteer birders are not
available for territory mapping,
using line transects, point counts
or capture and marking may be
another method of collecting data.
LINE TRANSECTS

The idea of walking a fixed route
and counting all the birds seen is a
simple idea but it is essential that
the birds are recorded on at least
2 occasions several weeks apart in
the nesting season. Counts are
taken on each side of the transect
line either to infinity or to a fixed
predetermined distance. Counts
within a fixed distance have the
advantage that all birds recorded
are within the same habitat, while
birds recorded to infinity may be in

Bird banding, McGregor Point, Ontario.

completely different habitats. Line
transects are more dependent on
the observer’s skill than territory
mapping where repeat visits give
a better chance of recording birds
missed in a previous visit.
Transects are the most efficient of
all the general methods in terms of
data gathering per unit effort, but
the results are more difficult to
analyze than the territory
mapping method and require an
experienced biologist to analyze
and produce accurate data.
POINT COUNTS

By standing in 1 location for a fixed
period of 5 minutes and recording
all the birds seen or heard, then
repeating this in several location at
least 150 metres apart, it is
possible to make a list of all the
birds present in a given area. This
information can be used to
measure abundance. A well
spaced series of fixed points in an
area will provide more data than a
few transects. The main
disadvantage with point counts is
that they are difficult to analyze.
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A constant-effort banding site is an efficient
method of monitoring small song bird
populations like the common yellowthroat.

Like transects, they also require a
high level of observer skill.
CATCHING AND MARKING

Individual birds may be captured
and marked in order to estimate
population size, to investigate
habitat selection distribution and
survival rates. Before birds can be
caught and banded, operators
need to be trained and legally
licensed. It would be
advantageous if a qualified bird
bander could be recruited to train
local volunteers to band birds in
the Nature Reserve.
Constant-effort sites use a
standardized banding effort over
several years to follow the
increases and decreases in
common bird populations. Mistnets are put up in the same
location over the same time period
every year, so direct comparisons
can be made on the numbers of
birds caught each year, building up
population trends. More
specifically, comparisons can be
made on annual breeding success
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Standard plastic nest box are used to greatly
increase tree swallow population in the Nature
Reserve.

or failure by comparing the
number of adults caught to the
number of juveniles. To
successfully calculate population
trends in the Nature Reserve,
constant-effort sites banding
needs to be carried out annually
for several years.
NEST BOXES

Over 50 plastic or wood nest
boxes have been located along the
western boundary of the Nature
Reserve. They have been
monitored since 2007, every 7 to
10 days during the nesting season
between min-April and midAugust. Nest building, egg laying,
clutch sizes, chick survival and nest
success or failure is reported
online to Birds Studies Canada by
teams of volunteer citizen
scientists. This information is
invaluable in monitoring long-term
trends in the health of bird
populations and should continue
annually as an on-going study.
When the construction of the
Nature Reserve is completed and
access to the eastern side

All the nest boxes are monitored by volunteer
citizen scientists every 7 to 14 days in the
nesting season.

White-tailed deer population are best
recorded by mapping locations where they
are seen in the Nature Reserve.

improves, additional boxes should
be placed around the new
lagoons, stormwater ponds, in the
buffer zones and also in the
existing deciduous and coniferous
woodland. A kestrel box attached
to the top of a hydro pole should
be located at the eastern end of the
central grassland (6e) where it can
be viewed from the north pond
tower blind.

capture mammals ranging in size
from shrew or weasel to flying
squirrels. Large traps can be used
to capture opossum and other
large nocturnal animals not often
seen in the daytime. It takes time
before volunteers gain sufficient
skill and knowledge to become
competent enough to obtain high
capture rates. Small mammal
populations can be assessed by
using transect lines. With the
traps spaced 15 metres apart,
each trap will cover an area of
approximately 30 square metres.
Trapped animals can be reidentified by using numbered fish
tags attached to their ears. Traps
set in cold weather should include
sufficient bait to last several hours
and a little cotton wool so the
trapped animal can make a nest.

Mammals
The current list of mammals
monitored in the reserve was
achieved by observing and
mapping live mammals. Other
methods which can be used to
create a more comprehensive
assessment of the mammal
populations could be achieved by
live trapping or netting, identifying
bones, especially skulls and teeth,
antlers, tracks, scats, raptor
pellets and quills.
LIVE TRAPPING

There are several sizes and makes
available. Sherman types will

TRACKS

Identifying tracks accurately is not
easy and will take considerable
practice. Observers will need their
ingenuity to interpret what they
see. Tracks can look different
when located in dust, mud or
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Cottontail rabbits are best monitored by visual
observation and tracks, Holland River Valley,
Aurora.

melting snow or on uneven
ground. They may also vary
according to the sex or age of the
animal. As the volunteers become
familiar with the tracks of common
animals, the degree of accuracy
increases and identification of
tracks becomes second nature, but
occasionally a track will appear
which will stump an expert.
BAT DETECTORS

Bats are difficult to identify, but an
electronic bat detector can be
used to identify the characteristics
of their echolocation calls.
Different species can be heard in
different frequencies. Some
produce different voice patterns
which can be identified by a
trained listener. Advice on
interpreting bat frequencies and
sounds are given in the Atlas of the
Mammals of Ontario. Bats can also
be caught in mist-nets in areas
where they are hunting close to
the ground. Care needs to be
taken when handling bats as they
are all claws and teeth and they
can carry rabies, therefore thick

A green frog, Deerglen stormwater pond,
Aurora.

gloves should be worn. Bats often
quiet down after they have been
removed from the net and allow
themselves to be examined.
AMPHIBIANS

Frogs and toads move nutrients
from ponds and wetlands onto the
land. Although small and
inconspicuous, they are very
numerous. Many lay thousands of
eggs and their tadpoles are prey
to many species of birds, mammals
and reptiles. Amphibians are also
major predators of insects which
are often considered pests by
farmers. Salamanders and newts
consume insects and are eaten by
many birds, mammals and reptiles.
Wood frog, spring peeper, chorus
frogs, American toad, leopard frog,
green frog and grey tree frog have
all been recorded in the Nature
Reserve. The best time to monitor
the frog population is in early April
when the ice begins to melt in the
ponds, to early August to record
late breeding species.
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Crayfish mounds can be found in 3 locations in
the Nature Reserve.

The survey area should be
monitored once or twice a week in
peak calling periods. Soon after
dusk on a calm evening is the best
time, and some species can be
recorded during the day after
heavy rain. Tapes can be used to
learn the calls of the various frog
species and frogs and toads are
recorded according to abundance
using the following criteria:
1. No frogs or toads seen or heard.
2. Frogs or toads seen but not
heard.
3. Individuals can be counted, calls
not overlapped.
4. Some individuals can be
counted, other calls overlap.
5. Full chorus calls continuous and
overlapped. Individuals not
distinguished.
It is important to remain quiet
while counting frog and toad
numbers. All records should also
be submitted to Frog Watch
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Snapping turtle nest on the dams. Most nests
are predated by raccoon or skunk, Nature
Reserve.

A snake monitoring board, Pelee Island,
Ontario

Ontario to add local data to the
province records.

Reserve. Their brightly coloured
red young (efts) can be looked for
during the day after heavy rain.

SALAMANDERS AND NEWTS

Salamanders are not often seen in
the Nature Reserve but both the
red backed and blue spotted
salamanders have been recorded
in the past.
Salamanders are best monitored
at night as they migrate to the
ephemeral ponds in early spring
as the ice melts. They also become
active again during wet cool
weather in September and
October. Their larvae can also be
looked for at night in the
ephemeral ponds, and fine mesh
nets can also be used to trap
salamanders on their way to the
breeding ponds. The red backed
salamander can be looked for
under rotting logs, but care needs
to be taken to carefully replace the
log into its original position.
The red spotted newt has been
found in the Vandorf woodlot and
may be present in the Nature

TURTLES

Both snapping and painted turtles
nest in the Nature Reserve.
Snapping turtles are best
recorded in late spring or early
summer, in the early morning
when they leave the ponds to look
for egg laying sites. The present
breeding sites are on the dam and
the slope on the east side of the
northern pond. Painted turtles
are best recorded when basking
on the concrete dam between late
spring and the fall. Floating logs
could be anchored in sunny
locations in the ponds to attract
basking turtles and make counting
easier.
REPTILES

Only garter snakes have been
recorded in the Nature Reserve,
most often when disturbed during
monitoring surveys of other
species. In the future, it would
assist reptile monitoring if several

A bald faced hornet nest, Nature Reserve.

numbered 100 x 50 centimetres
plywood boards or sheet metal
plates were scattered throughout
the grassland and scrubland in
sunny locations. These should be
lifted every 2 weeks to check for
snakes hiding under them.
INSECTS

Detailed information or records of
the insect population are not
essential to manage or conserve
insect populations. When the
opportunity arises, information
can be valuable in giving priority to
selected habitats or monitoring the
effects of management. The
removal of small numbers of
insects for identification resulting
from pitfall trapping or Malaise
traps is unlikely to effect most
insect populations, which are
often very large. But collecting
insects must be avoided where
populations are sometimes small,
as with some butterflies and
crickets. Complete identification of
samples may take some time,
particularly if they have to be sent
to experts who often do most of
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A garden spider can be caught and counted
using a sweep net, Nature Reserve.

A grey comma on golden rod, Nature Reserve.

their identification in the winter.
The Internet has become a
valuable way to identify insects
when recorded on a digital camera
as posted images are often easily
identified by other web users. It is
important to use only reliable
websites and to record the
location and status (very common,
common or uncommon) of
captured insects and highlight any
rare species.

dislodged when the branch is
beaten with a stick.

INSECT CATCHING EQUIPMENT

Sweep Nets: heavy nets used to
sweep through vegetation.
Butterfly Nets: light, fine meshed
nets used to catch insects.

Pitfall Trap: sunken, steep sided
container set at ground level.
Useful to catch ground dwelling
insects. A small amount of water
can be placed in the bottom.
Water Trap: dishes half filled with
water. Yellow or white
containers work best. When set
at different heights they will
catch different insects.
Light Trap: used to catch night
flying insects. There are several
different sizes, most use
mercury vapour bulbs.

Pooters: used to collect individual
insects. Sucking on a long tube
carries insects into a collecting
bottle.

Malaise Trap: a tent-like structure
open on 2 sides with a wall of
netting in the centre. Insects hit
the net then move upwards and
funneled into a collecting
chamber. There are several
other simple traps which can be
used.

Beetling Trays: a flat cloth tray held
under branches to collect insects

Butterflies can be counted using a
transect line about 2 kilometers

Pond Nets: range from kitchen
sieves to strong nets on long
poles.
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Silver-bordered fritillary is occasionally
recorded in the Nature Reserve.

long, walked weekly through the
spring and summer, preferably by
the same observer. All butterflies
are recorded within a specified
distance of the observer. These
weekly counts are used to give an
index of the abundance of each
species.
To be effective in assessing the
effects of habitat management,
these counts need to be carried
out annually over several years. A
similar approach can be used to
plot dragonfly population around
the edges of ponds, wetland,
meadowland and woodland. A
pair of close focus binoculars
down to 1 to 2 metres are
essential for accurate
identification. Most dragonflies
are most active on sunny days
with an air temperature of 18
degrees Celsius or more.
REINTRODUCTIONS

Following the successful
reintroduction of the bald eagle,
peregrine falcon, wild turkey and
trumpeter swan on a provincial
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A northern brown snake could be a candidate
for reintroduction, Long Point, Ontario.

scale, it would be reasonable to try
to reintroduce locally extinct
populations of wildlife resulting
from human activities.
As the diversity of the vegetation
and populations of insects and
amphibians increase due to habitat
management and improvements,
consideration should be given to
using captive breeding and or
reintroduction into the Nature
Reserve.
This would include plants and
wildlife which were found in the
Nature Reserve before
urbanization of the surrounding
land. These include red spotted
newt, blue spotted or Jefferson
salamander, bullfrog, red bellied
snake, northern flying squirrel,
porcupine and meadow jumping
mouse. Other possibilities which
were not recorded but could be
considered for reintroduction,
providing the enhanced habitats
were suitable are stinkput turtle,
northern brown snake, water
snake, smooth green snake and

Ojibway prairie rattlesnake reintroduction,
Ojibway Prairie, Windsor.

star-nosed mole. Consideration
should also be given to
reintroducing plants found in the
past or introducing new species
which would thrive in the habitats
in the Nature Reserve including
grassland plants such as tall
coreopsis, gay feather, yellow and
purple coneflower, spiderwort and
Culver’s root.
Wetland plants to consider are
bullhead water lily, swamp rose
mallow, large blue flag, great
lobelia and showy ladies slipper.
Woodland plants could be white
trout lily, twinleaf, wood anemone,
Canada lily, large flowered
bellwort and wood poppy. There
are many more which have been
grown successfully in gardens in
Aurora.
FENCING

To prevent cats from having access
to the Nature Reserve, the same
standard of rear yard chainlink
fencing should be used along the
eastern boundary. With the
bottom rail of the fencing set on

Purple coneflower attracts many pollinating
insects, Merlin’s Hollow.

top of concrete retaining walls or
at grade, or better still, slightly
below grade. This has been very
effective and as to date, no cats
have been recorded in the Nature
Reserve since the fencing in the
western boundary was completed.
Where indicated on the master
plan, both or one side of the trail,
depending on location, will be
fenced with standard stock fencing
to prevent casual pedestrian
trespass and disturbance to the
protected core areas of
grasslands, woodlands and
wetlands. Stock fencing will allow
wildlife to move freely through
areas as it does on agricultural
land but will prevent most breeds
of hunting dogs from casually
accessing protected areas.
Wildlife can be viewed from the
trail in woodlands and grasslands
and from the blinds in wetlands.
VISITOR CENTRE

A visitor centre is not envisaged at
this stage of the development of
the Nature Reserve. If use by
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The Petch House, Aurora.

school children, organized groups
or tourists increases in the future
to a point where a visitor centre
becomes desirable, it should be
kept as simple as possible since
use would be mainly in the spring,
summer and fall, with little use in
the winter.
Ideally, a historic house like the
Petch House, which would provide
a heritage interest, with the
addition of a temporary
classroom, small kitchen and
washrooms, would be adequate.
Alternatively, a large picnic shelter
could be located close to the
services at the Stronach Aurora
Recreation Complex on Wellington
Street East where cafeteria,
washrooms and adequate parking
for cars and school buses would
be available. It might also be
feasible to include the visitor
centre within the existing
recreation complex. Access to the
Nature Reserve would be along
the traffic-free pedestrian trail

Combined outdoor classroom picnic shelter
could be considered as an economical visitor
centre, Bognor, Ontario.

located just north of the recreation
complex.
EQUIPMENT STORAGE

A vandal proof maintenance
bunker should be located on the
access road into the stormwater
pond (9c) to store mechanical and
monitoring equipment, hand tools
and materials for use by
volunteers.
EDUCATION DISPLAYS

If a visitor centre was developed,
then a permanent display of
relevant educational information,
which could be intermittently
changed, would be recommended.
The centre need not be
permanently staffed, but would
need to be opened and closed
each day.
These displays could be extended
to include easily maintained
exhibitions of live fish, amphibians
and reptiles. This would require a
rotating group of volunteers to
staff the centre and answer visitor
questions. If sufficient volunteers
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Typical unmanned visitor centre with
educational displays, The Croft where the first
meeting of the RSPB occurred, Didsbury, UK.

could not be found, then town staff
would be required to man the
centre which, in the long run,
would prove to be very impractical
due to excessive costs to
taxpayers. Unless sufficient funds
could be raised through the sale of
conservation goods or other
means of long-term fundraising
which often proves in the long run
to be impractical to support
permanent staffing.
SIGNAGE

Educational signage is probably
the most economic and efficient
method of informing visitors of the
uniqueness and importance of the
Nature Reserve. Descriptive, well
illustrated signs should be
positioned in each habitat type or
near managed features or used to
highlight group or individual
plants, birds, mammals,
amphibians or insects. These
should be located close to the
subject matter.
Further information and
interpretation could be provided
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Meadowland educational sign, Aurora
Community Arboretum, Aurora.

by guided walks on specific
themes such as bird dawn tours,
frog choruses tours, plant, fungi,
bird, mammal or insect
identification tours. These can be
aimed at the general public and
specific interest groups and used
to enhance school curriculums
where pond dipping activities
could be included.
NATURE FAIR / FAUNA AURORA

A late summer fair to complement
Flora Aurora in in the spring and
the Home Show in midsummer
could be developed, centered on
the Nature Reserve and the
Stronach Recreational Centre on
Wellington Street East.
This could feature booths selling
hiking and bird-watching clothes,
cameras and optical equipment,
wildlife art, nature books and
videos, technical advice, plant and
insect identification, eco-touring,
bird feeders, bee keeping,
monitoring equipment, education
aids, etc.

Outdoor classroom school visits, Wetland
Centre, London, UK.

Nature fairs attracts thousands of visitors,
Rutland Water Nature Reserve, UK.

These fairs are very popular and
profitable in the U.K. and with the
growing interest in wildlife
conservation, they should become
equally popular in Ontario.
ULTIMATELY

Over 80% of the United Kingdom's rare bird populations nest
in managed nature reserves. One of the main goals of this
project is to assist other naturalist groups to encourage their
authorities to create managed nature reserves in their own
towns and cities.
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Buffer Zones Plant List
PLANTING ON BERMS SLOPE FACING HOUSES GROUP A
Trembling aspen
Populus tremuloides
Hop hornbeam
Ostrya viginiana
Showy mountain ash
Sorbus decora
Cockspur hawthorn
Gratagus crusgalli
White birch
Betula papyrifera
Alleghneny service berry Amelanchier laevis
Downy serviceberry
Amelanchier arborea
Saskatoon serviceberry
Amelanchier alnifolia
Choke cherry
Prunus pensylvanica
Nannyberry
Viburnum lentago
Wild raisin
Viburnum cassinoides
Ninebark
Physocarpa opulifolius
Red cedar
Juniperus virginiana
Domestic apple
Malus sp.
Dolgo crabapple
Malus “ Dolglo”
Donald Wyman crabapple Malus “Donald Wyman”
Floribunda crabapple
Malus “Floribunda”
Royalty crabapple
Malus “Royalty”
Snowdrift crabapple
Malus “Snowdrift”
Sugar Tyme crabapple
Malus “Sutyzam”
Thunder Child crabapple Malus “Thunder Child”
White Angel crabapple
Malus “White Angel”
Siberian crabapple
Malus baccata
Hopa crabapple
Malus “Hopa”
BERM SLOPE FACING NATURE RESERVE TREES GROUP B
Bur oak
Quercus macrocarpa
Black walnut
Juglans nigra
Red oak
Quercus rubra
Butternut
Juglans cinerea
Basswood
Tilia americana
Black cherry
Prunus serotina
Sugar maple
Acer saccharum
Hackberry
Celtis occidentalis
Kentucky coffee tree
Gymnocladus dioicus
Shag bark hickory
Carya ovata
Bitternut hickory
Carya cordiformis
Silver maple
Acer saccharinum
Trembling aspen
Populus tremuloides
GROUP C
White pine
European larch
White spruce
Norway spruce
White cedar

Pinus strobus
Larix decidua
Picea glauca
Picea abies
Thuja occidentalis

(Plant where screening is required in groups of 5 to 12 or to break up
general deciduous planting)
SLOPE FACING NATURE RESERVE SHRUBS GROUP D
Cockspur hawthorn
Cratagus crus galli
Red mulberry
Morus rubra
Alleghneny serviceberry Amelanchier laevis
Saskatoon serviceberry
Amelanchier alnifolia
Downy serviceberry
Amelanchier arborea
Choke cherry
Prunus virginiana
Pin cherry
Prunus pensylvanica
Nannyberry
Viburnum lentago
Wild raisin
Viburnum cassinoides
Ninebark
Physocarpa opulifolius

Smooth wild rose
Raspberry
Prickly ash
American elderberry
Beaked hazel
Pussy willow
Domestic apple

Rosa blanda
Rubus idaeus
Zanthoxylum americana
Sambucus canadensis
Corylus cornuta
Salix discolor
Malus var.

PLANTING ALONG EDGE OF WETLAND GROUP E
Red osier dogwood
Cornus stolonifera
American elder
Sambucus canadensis
Slender willow
Salix petiolaris
Highbush cranberry
Viburnum trilobum
Buttonbush
Cephalanthus occidentalis
PLANTING ON DRY SLOPES
Smooth wild rose
Prickly ash
Choke cherry
Ninebark
Raspberry
Gooseberry
Downy arrowwood
Gray dogwood
Saskatoon berry
Cockspur hawthorn

Rosa blanda
Zanthoxylum americanum
Prunus virginianus
Physocarpa opulifolius
Rubus idaeus
Ribes var.
Viburnum rafinesquianum
Cornus racemosa
Amelanchier alnifolia
Cratagus crus galli

WOODLAND EXTENTION GROUP F
Sugar maple
Acer saccharum
Bur oak
Quercus macrocarpa
American beech
Fagus grandifolia
Hop hornbeam
Ostrya virginiana
Basswood
Tilia americana
Shag bark hickory
Carya ovata
White pine
Pinus strobus
Black cherry
Prunus serotina
Black walnut
Juglans nigra
WET WOODLAND GROUP G
Tamarack
White cedar
Black willow
Peach leaf willow
Beaked willow
Black cottonwood
Black alder
Swamp white oak
Tulip tree
Sycamore
Silver maple
Red maple
Black ash
Pussy Willow

Larix laricina
Thuja occidentalis
Salix nigra
Salix amygaloides
Salix bebbiana
Populus trichocarpa
Alnus glutinosa
Quercus bicolor
Lirodendron tulipifera
Platanus occidentalis
Acer saccharinum
Acer rubrum
Fraxinus nigra
Salix discolor
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Habitat Index
Habitat Locations page 7
Woodland pages 11-24
2a:
2b:
2c:
2d:
2e:
2f:
2g:
3a:
3b:
3c:
3d:
3e:
3f:

11, 1 1 ,12,1 2 ,1 5, 62, 72, 7 2
11, 12, 1 2 ,7 2
16, 1 6 ,23
8, 9, 1 1 ,17, 1 7 ,47, 62
11, 18, 1 8
11, 19, 7 1
11, 19, 2 0
11, 21, 2 1 ,47
11, 21
11, 22, 2 2
11, 1 6 ,22, 2 2 ,42 ,44, 42
23, 2 3,75
11, 24, 2 4

Scrubland pages 25-34
4a:
4b:
4c:
4d:

25, 2 5
26, 2 6 ,67
14, 26, GLA47
28

Buffer Zones pages 28-34
5a: 29, 2 9
5b: 29
5c: 29
5d: 28, GN
5e: 29
5f: 30
5g: 30, 33
5h: 30, 30
5i: 30
5j: 30, 30 ,57
5k: 31, 31
5l: 31
5m: 31
5n: 31
5o: 31
5p: 31
5q: 32
5r: 32, 57
5s: 32, 57
5t: 32, 40
5u: 32
5v: 32, 32
5w: 33, 74
5x: 33, 74
5y: 33
5z: 29, 2 9,33, 34,73
5za: 34, 60

Grassland pages 35-44
6a:
6b:
6c:
6d:
6e:
6f :
6g:
6h:
6i:

35, HKAI FA41, I H, 70
36, 41, 41 ,43, 60
36, 41, 43
35, HKAI FA41, I H
36, 36 ,41, 42 ,43, 57, 78
36, 36 ,37 ,42, 42 ,43, 43,60, 70
37, 37 ,42, 43
37, 37 ,42, 43
37, 42, 42 ,43

Trout Ponds
& Field Ponds pages 64-66
11a:
11b:
11c:
11d:
11e:
11f:
11g:
11h:
11i:

Wetland pages 45-68
7a:
7b:
7d:
7f:
7g:
7h:
7i:

29, I J AI KA46
8, 46, 74
46, 47, 48, 48,49
46, 48
46, 48, 59
46
13, I KAJ N

8, 1 5,16, 2 0 ,64, 6 4,71
8, 28, 64, 65
8, 64, 65
8, 64, 65
8, 52, 64, 65, 6 5
8, 52, 64, 65, 6 5
8, 64, 65
8, 64, 65, 6 6
8, 42, 64, 66, 6 6

Ditches pages 66-67
12a: 66
12b: 39, 42, 57, 66, 67, 6 7

Ponds and Lagoons pages 49-59
8a:
8b:
8c:
8d:
8e:

8, 43, 49, 50, 50 ,51, 51 ,60, 6 0 ,65
8, 8,25, 42, 46, 49, 50 ,53, 54, 55, J L
8, 8,33, 41, 44, 47 , 49, 49,50, 50 ,52 ,
56, 56 ,60
21, 46, 47, 48, 48,58, 59, 59,65
21, 46, 47, 48, 48,58, 59, 59,65

Stormwater Ponds pages 59-62
9a:
9b:
9c:
9d:
9e:
9f:
9g:
9h:
9i:

9, 34, 43, 44, 52, 60, 62
9, 9,49, 52, 60, 6 0 ,61, 65
9, 22, 43, 52, 60, 62, 83
9, 33, 41, 58, 60, 62
8, N, 9, GI AGKAHFAHH, 34, 41, 42, 43, 60, 62
9, 9,31, 42, 6 0 ,61
9, 42, 61, 62
9, 31, 61, 62
9, 61, 62

Ephemeral Ponds pages 62-64
10a:
10b:
10c:
10d:
10e:

8, 9, 62, 6 3
8, 9, 62, 63, 6 3
8, 9, 9, 62, 63, 6 3
8, 9, 62, 63, 6 4
9, 62, 64

LEGEND:
Habitat page numbers shown in
BOLD typeface indicates that it
is a photograph of the habitat.
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Subject Index
A
Agricultural and Rural Development Act, 8
Alfalfa, 41
Amphibians, 3, 5, 11, 1 2 ,14, 19, 24, 27, 41, 42,
45, 49-51, 58, 59, 62, 63, 6 4,67, 6 7 ,75,
76, 79, 82, 83
American toad, 9
Green frog, 9, 79
Leopard frog, 43
Wood frog, 23
Artificial cut bank, 60, 6 1

B
Bales (straw), 40, 56, 57, 61, 71
Bare ground, 16, 1 6 ,44, 6 1 ,62
Barley algae control, 71
Bat boxes, 14, 21
Bat detectors, 79
Beehive, 58
Berms, 26, 28, 2 8,29, 30, 30 , 32, 33, 34,41, 42,
48, 49, 49,50, 52, 53, 53,57-59, 65-67
Birds
American goldfinch, 36
Barn swallow, 75
Black billed cuckoo, 32
Bobolink, 35, 36, 76
Chickadee, 23
Cliff swallow, 75
Common yellowthroat, 77
Mallard, 57
Moorhen, 67
Pileated woodpecker, 19
Savannah sparrow, 35
Sharp shinned hawk, 72
Tree swallow, 78
Trumpeter swan, 57
Wood duck, 14
Bird banding, 74, 7 7
Bird banding centre, 20
Bird watching blind / tower, 21, 49, 53, 53,55,
54, 56, 58, J L-59, 7 5,78, 82
Boardwalk, 16, 18, 27, 48, 49, 49,53, 66
Bognor Conservation Area, 45, 83
Bottomland forest, 10, 11, 18, 1 8,19
Boxes
Bat, 14, 21
Bird nest boxes, 14, 14, FLA18, GFA24, KMA
78, 7 8
Flying squirrel, 14
Owl nest box, 18, 24
Roosting boxes, 14, 16
Bracket fungi, 11
Breeding, 3, 12, 20, 52, 54, 76
Catching and marking, 77
Constant-effort, 20, 74, 77, 77, LM
Feeding ducks, swans, 50, 55, 56
Feeding station, 69, 69
Line transect, 74, 77
Migration, 5, 9, FGAGJ A33, I KAJ FA51, J GA
54, 55, 58, 60, 64, 74, 7 4,80
Monitoring, 76, 77, LMAMEA80, MHAMI A
Nest box, 14, 14, 18, GFA24, KMALMA78

Point count, 77
Shorebird, 5, 50, 51, 51, J GA52, J HAJ J A
60, 64, 6 5
Shorebird scrape, 3, 55
Squirrel proof, 69
Territory mapping, 76, 77
Bridge (footbridge), 42, 61
Hartwell Way, 75
Brushwood. 14, 21
Brushwood piles, 21, 22, 6 2 ,69
Buffer zones planting, 8, HFA32, HNAI MAJ KALI
Buddleia, 70, LI
Burning, 24, HMAI F
Butterflies, 15, 20, 2 0 ,25, 2 7 ,32 ,35, 36, 40, 70,
70, LHALI A74, MEAMF
Black swallowtail, 70
Giant swallowtail, 70
Grey comma, 81
Painted lady, 27
Red admiral, 32
Silver-bordered fritillary, 81
Tiger swallowtail, 70
Butterfly bush, 74

C
Canadian thistle, 23, 40, 40
Car parking, 6, 23
Catching and marking , 77, 7 7
Cattail, 27, 46, 46 ,47, 48, 51, 53, 56-59, 65, 67
Cattail control, 46, I L J GAJ N
Cattail marsh, 45-47, 47 ,48, 48,49, 53, 59, 67
Cattle grazing, 39, 71
Cattle fencing, 38, 39,43, 48
Causeway, 22, GLAI MA48, I N, 59, KKAKL
Cedar
Red cedar planting, 28, 26, 41
White cedar planting, 24, 28, 29, 30, 31,
32, 33
Cedar plantation, 24, GK
Cedar thicket, 11
Cedar woodland, 67
Central lagoon, 27, 59, 59
Central pond, 6, 8,21, 25, 42, 46, 48, 48,50 ,53,
54, 55, J LAJ MAJ NAKEA60
Citizen scientist, 3, 68, 76, 78, 7 8
Cliff swallow nest sites, 58, 7 5
Climate, 8, 13
Cold frames, 44
Coldwater fish, 45, 50, 7 1 ,72
Commercial forestry, 13, 2 1
Commercial nature fair, 84, 84
Coniferous forest, 11
Coniferous plantation, 10, 2 1
Coniferous trees, 23, 29, 30, 32, 72
Coniferous woodland, 3, 6, 21-23, 73, 78
Constant-effort sites, 20, 74, 77, 7 7 ,78
Corridor (wildlife), 18, 19, 23, 2 3,75
Cottontail rabbit, 79
Crayfish, 79
Creek (Marsh Creek), 8, 11, 18, 21, 59, 71, 7 1 ,
72
Culvert, 18, 19, 24, 26, 42, 53, 75, 7 5

D
Dam
Central pond dam, 42, 55
Concrete dam, 56, 80
Drawdown, 50, J I AJ J A55
Drop board, 45, 45, J EA50, 51, J GA52, J HA
58, 59,68
Lagoon dam, 58
North pond dam, 30, J KAJ LA71, ME
South pond dam, 43, 48-51, 51, J G
Dam repairs, 52, 56, 57
Dead wood, 12, F I AFJ A15, FL, 22, 70
Deciduous woodland, 6, 22, 62, 63, 72
Deerglen stormwater pond, 47, 52, 71, 79
Denning sites, 13, 1 3,14, 1 4,17
Developers, 58
Development in reserve, 6, 8,9, 19, 23, 28, 32,
36, 37, 41, 41 ,46 ,54,55,56 ,67, 7 6
Development proposal, 28, 32
Development sites, 18, 44
Ditches, 10, 22, 2 2 ,42, 47, 48,49, 57, 58, 66, 67,
67, 68
Drawdown, 50, J FAJ I AJ J A55
Dump (dumping), 16, 38,63, 6 4,70

E
Education
Dipping pond, 42, 66, 66, MI
Display, 83, 83
Outdoor classrooms, 83, 84
Sign (signage), 3, 52, 59, MHAMI A84
Electrical outlet, 55
Ephemeral lagoon, 22, 45
Ephemeral pond, 6, 8, 9, 9,14, 17, 1 7 ,18, 23, 2 3,
45, 62, 63, 6 3,64, 6 4,80
Equipment storage, 83
European buckthorn, 12, 17-19, 23, 25, 36, 37,
42, 73
European reed control, 24, GKA26, GLAI LAJ N

F
False turkey tail Fungi, 72
Fathead minnow, 50, 55, 57, 6 2 ,71
Fencing, 22, 48, 82
Board, 28
Cat proof, 13, 28, 82
Cattle fencing, 38, 39, I HAI M
Chain link, 13, 16, 21, 28, 31, 32, 82
Fenced stone dust trail, 16, 32, 33
Stock fencing, 13, 38, 39, I MAJ HA67, MG
Unfenced stone dust trail, 16, FL-19, 28
Field pond, 8, 42, 52, 64, 65, 6 5,66, 6 6
Flying squirrel, 14, 78, 82
Fish
Coldwater fish, 45, 50, 71, LG
Fathead minnow, 50, 55, 57, 62, LF
Goldfish, 55, 71
Northern redbelly dace, 72
Removing, 55, 64, 71
Restocking, 55, 64, 72
Warm water fish, 50, 71
Fish conservation, 71
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Fish surveys, 56
Flexi pipes, 26, 59, 67, 68
Footbridges, 42, 61
Forest (Bottomland), 10, 11, 18, 1 8,19
Forestry (commercial, 13, 2 1
Frogs, 3, 51, 63, 64, 79, 80, 83
Frog monitoring, 79, 80
Frog Watch Ontario, 80
Fungi, 18, 21, 72
Bracket fungi, 11
False turkey tail Fungi, 72

G
Garden (urban), 73, 7 4
Garter snake, 34
Geology and soils, 8
Goldfinch nest, 36
Grass
European forage grass, 36
Forage meadow grass, 41
Mowing, 10, 16, 25, 33, 38, 38, HN-41,
47, 69, 70, 73
Mown gaps in cattail, 47
Plowed, 36
Reed canary grass, 8, 17, 26, 27, 30,-33,
39, 40 ,45-47, 47 ,48, 48,51, 52, 58, 59,
59, KFAKJ AKL
Removing cut grass, 16, 25, 40
Rotational cutting, 27, 40, KNALE
Grassland maintenance, 38
Grassland
Central, 36, I FA42, I HALM
Dry, 36, 39, 43, 70 35, 36, 41, 42
Wet, 42, 42, 43, KEALE
Gravel spit, 53
Grazing, 17, 23, 24, 37-39, 41-43, 48, 65, 66,
69-71
Grazing cattle, 39, LF
Grazing compartments, 39, I HAI M

H
Habitat definition, 10
Habitat locations map, 7
Hartwell Way Bridge, 75
Hartwell Way Road, 6, 31, 37, 42, 42 ,43,61,
66, 68
Hay baler, 40
Hayfield, 36, 41
Hedge (stone), 24, 2 4
Herbaceous plants, 32, 32 ,43
Border, 74, 82
Calico aster, 73
Cinnamon fern, 19
Common tansy, 73
Fall aster, 27
Old fields, 10
Coneflower, 82
Yellow / white lady’s slipper, 31
Yellow water lily, 62
White turtle head, 18
Herbicide, 26, 40, 44, 46, 56
Roundup, 17, 26, 43, 47

Heritage woodland, 11, 1 1 ,12, 1 2 ,17, 18, 20
Hydrology, 8

I
Insect
American painted lady, 27
Bald faced hornet nest, 80
Catching Equipment, 81
Conservation, 14, 15, 22, 43, 69, 70, 70,
71, 7 1 ,7 3
Garden spider, 81
Habitat, 10, 12, 14, 17, 20, 27, GMA28,
32, 39, 40, 62, KNA70, LFALGA73, 74
Milkweed tussock moth, 69
Monitoring, 80, 81
Pollinating insects, 28, 34, LI A74, 82
Willow gall wasp, 26
Introduction, 5
Island, 29, 40, 54, 55, 56 ,57, 57 ,59, 6 0 ,61, 67
Ivy Jay Crescent stormwater pond, 8, HFAHHA
33, HI A42, 61

J
Jim Spring’s Cabin, 20
Jim Spring’s Woodland, 6, 12, 1 2 ,1 5,16, 19,
20, 21, 23, 2 3,32, 36, 64, 6 4,7 2

K
L
Lagoon, 21, 22, 2 2 ,27, 33, 45, 48, 48,49,55,
58, 59, 59,60, 65, 74, 78
Central lagoon, 27, 59, 59
Ephemeral lagoon, 22, 45
Offline lagoon, 49
Land ownership, 6, 7
Line transects, 74, 77
Location, 6
Log
Pile, 20, 70
Wall, 62
Turtle, 80

M
Maintenance
Burning, 24, HMAI F
Cattail control, 46, I L J GAJ N
Dam repairs, 52, 56, 57
European reed control, 24, GKA26, GLA
47, 59
Grassland, 35-4, 30, 33, 34, 35, 36, 37,
41, 42, 43, 60, 76
Grazing, 17, 23, 24, 37, 38, 39, 39
41-43, 39, 48, 65, 66, 69, 70, 71
Herbicides, 17, 26, 40, 43, 44, 46, 47, 56
Mowing, 10, 16, 25, 33, 38, 38, HN-41,
47, 47 ,69, 70, 73
Pond silt deposit / removal, 63-65
Removal tree, shrub, scrub, 15, 21, GGA
23, 29, 30, 30 ,41-43, 41 ,60, 63, 72
Removing cut grass, 16, 25, 40
Rotational pruning, cutting, 27, 40, KN
Rotational disturbance, 71
Rotational grazing, 39, 70

Scrubland, 25-34 25, 27
Selective tree thinning, 21, GK
Maintenance track, 26, 40, 42, 60, 61, 67,
70
Woodlands maintenance, 11-24, 11, 12,
15, 16, 18, 20, 21, 22, 23, 24
Mammals,
Bat detector, 79
Cottontail rabbit, 79
Live trapping, 78
Mammal tracks, 78, 79, 79
Monitoring, 78, 79
White-tailed deer, 78
Maps
Bobolink territories, 76
Habitat location, 7
Master Plan, 5
Physical location, 6
Marking and catching, 77, 7 7
Marsh
Cattail marsh, 45,46, 47, 47, I MA48, I NA
53, 59, 67
Reed canary grass marsh, 47, 48
Sedge marsh, 29, I J AI KA46, I MAKK
Marsh Creek, 8, 11, 18, 21, 59, 71, 7 1 ,72
Marsh wren, 46, 54
Master plan Nature Reserve, 3. 5,82
McKenzie Marsh, 45, 45,50
McLarty Court stormwater pond, 9, 60
McLeod Wood Nature Reserve, 6, 16, 1 6 ,23,
23
Meadowlark, 35, 36
Migration, 5, 9,12, 25, 33,46, 51, 51 ,52, 54,
55, 58, 60, 64, 74, 7 4,80
Monitoring
Amphibians, 79
Bat detectors, 79
Birds, 76, 76, 77
Insects, 80
Mammals, 78
Reptiles, 80
Salamanders and Newts, 80
Turtles, 80
Milkweed seedings (common), 35, 44, 69, LEA
73
Milkweed tussock moth, 69
Minnow (fathead), 50, 55, 6 2 ,71
Mission statement, 84

N
Nature fair, 84, 84
Naturalization and Wildlife Working Group, 2,
68, 6 8,7 5,76
Nest
Artificial cut bank, 61
Barn swallow nest, 58, 75
Bird nest boxes, 14, 14, FLA18, GFA23,
24, GLAKMALMA78
Chickadee nest, 23
Clay, concrete, mud nest, 58, 75, 75
Cliff swallow nest sites, 58, 75
Goldfinch nest, 36
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Hornet nest, 80
Killdeer nest, 61
Log, tree, cavities, 13, 13
Owl nest box, 18, 24
Nesting rafts, 60, KF
Platform, 14, 21, 40
Tree swallow nest box, 78
Turtle logs, 80
Wire baskets, 57, 57, KF
North pond, 8, 8,11, 30 ,36, 37, 37 ,42, 42 ,44,
46, 47 ,48, 49,50, 50 ,52 ,54-56, 56 ,57,
57, J MA67, 71, LMAME

O
Offline lagoon, 49
Offline pond, 8, 42, 64, 66, 6 6
Old fields, 10, 1 0 ,25, 35
Old field pond, 65, 6 5
Online pond, 8, 45, 50, 56
Owl nest box, 18, 24

P
Pile
Brushwood, 21, 22, 62, KN
Log, 20, GFAGGAKNA70, ME
Stone, 14, GG
Plantation
Cedar planting (red), 28, 26, 41
Cedar planting (white), 24, 28-33
Conifer plantation, 11, 21, 21, 22, 23,
24, LGALH
Pine plantation, 21, 22, 22, I I A72
Spruce plantation, 22, 22, GNALG
Planting
Buffer zones, 28, 29, 30, 31, HGA33, HI A
57
Exotics, ornamental, 28, LH
Experimental, 74
Planting trees, shrubs, 8, FHAFI AFKAFMA
22, GLAGMA28, GNA29, HEA30, HFAHHA
33, HI AI FAJ HAKEA60, KFALI
Removal tree, shrub, scrub, 13, 15, 21,
22, 23, 29, 30, 30 ,41-43, 41 ,60, 6 0 ,63,
72
Wildflowers planting, 18, 25, 27, 27, 33,
41, 44, 44
Picnic shelter, 83, 83
Point count, 77
Pointon Street stormwater pond, 9, 60
Policy, 36, I J AI MAJ EAJ FAJ N
Pollinating insects, 28, 34, LI A74, 82
Pond
Central pond, 6, 8, GFAGJ AI GAI KAI MA
48, 50, J HA54, 55, J LAJ MAJ NAKEA60
Dipping pond, 42, 66, 66, MI
Ephemeral pond, 6, 8, 9, 9, FI AF LA17,
18, 23, 2 3,45, 62, 63, 6 3,64, 6 4,80
Field pond, 8, 42, 52, 64, 65, 65, KKA66
North pond, 8, 8, FFA30, HKAHLA37, I GA
42, I I AI KA47, I MA49, J EA50, 52, J I 56, 56 ,57, 57 ,58, 6 7 ,7 1 ,78, 80
Offline pond, 8, 42, 64, 66, 66

Online pond, 8, 45, 50, 56
Old field pond, 65, 65.
Silt deposit / removal, 63-65
South pond, 35, I HAI J AI MAI NA50, 51,
55, 65, 6 5
Stormwater Pond, 3, 8, 9, 22, 24, 26, 30,
31, 33, 33,34, 41-44, 49, 50, 52, 52 ,53,
55, 58, 59, 59,60, 6 0 ,61, 6 2 ,65, 78, 83
Trout pond, 8, 15, FKAGEAKI A64, LF
Pruning, cutting (rotational), 27, 40 ,69
Pothole, 27, 27, I N

Q
R
Raft, 40, 61, 60
Reed
Bur reed, 36
European reed, 24, GKA26, GLAI LAJ N
Reed canary grass, 8, 17, 26, 27, 30, 3133, 39, 40 ,45-47, 47 ,48, 48,51, 52, 58,
59, 59,61, 65, 67
Reed canary grass marsh, 47, 48
Regenerating (trees), 10,2 1
Reintroduction, 81, 82, 82
Reptiles, 14, 19, 24, 49, 59, 63, 6 8,76, 79, 80,
80, 82, MH
Reptile monitoring, 80
Roosting, 55, 73
Roosting boxes, 14, 16
Winter roosting, 21, 24, 29
Rotational pruning, cutting, 27, 40 ,69
Rotational disturbance, 71
Rotational grazing, 39, 70
Roundup, 17, 26, 43, 47
Rubbish (dump), 63, 6 4

S
Salamander and newt, 9, 9,13, 19, 23, 62, 63,
79, 80, 82
Salt & mineral licks 39, 43
Scrubland, 24-34, 2 5,2 7
Scrubland succession, 73
Secondary tree growth, 16, 17, 19, 2 0 ,62
Secondary woodland, 11
Sedge, 8, 27, 36, 37, 45, 46, 46 ,47
Sedge marsh, 29, I J AI KA46, I MAKK
Selective tree thinning, 21, GK
Shorebirds, 5, 50, 51, 51 ,
52, 52 ,53, 55, 60,
64, 6 5
Shorebird scrape, 3, 55
Shrubs
Canadian thistle, 40
Elderberry, 34
Hawthorn, 36
Highbush cranberry, 33
Hoptree, 29
Isolated shrub, 73
Lonicera tartarica, 74
Nannyberry, 13
Planting trees, shrubs, 8, FHAFI AFKAFMA
22, GLAGMA28, GNA29, HEA30, HFAHHA
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33, HI AI FAJ HAKEA60, KFALI
Removal tree, shrub, scrub, 13, 15, 21,
22, 23, 29, 30, 30 ,41-43, 41 ,60, 6 0 ,63,
72
Viburnum, 34
Site
Constant-effort sites, 20, 74, 77, 77, LM
Denning sites, 13, 13, FI A14, FKAF L
Soil, 8, 44, 54, 67, 71, 72
Clay soil, 44
Geology (environmental information). 8
Organic soil, 8
Sub-soil, 27, 48, 49, 55, 57, 63, 65, 67,
Top soil, 8, 55, 63
Southdown woodland, 11, FLA17
Snake
Garter snake, 34
Northern brown snake, 82
Northern water snake, 68
Ojibway prairie rattlesnake, 82
Snake boards, 80
Snake monitoring, 80
Snag (tree), 17, GFALG
Snapping turtle, 80
Spider, 81
South pond, 35, I HAI J AI MAI NA50, 51, J J A
65, 6 5
Stone hedge, 24, 2 4
Stones, 14, GG
Stormwater pond, 3, 8, 9, 22, 24, 26, 30, 31,
33, 33,34, 41-44, 49, 50, 52, 52 ,53, 55,
58, 59, 59,60, 6 0 ,61, 6 2 ,65, 78, 83
Deerglen stormwater pond, 47, 52, 71,
79
Ivy Jay Crescent stormwater pond, 8,
31, 33, 33,34, 42 ,6 1
McLarty Court stormwater pond, 9, 60
Pointon Street stormwater pond, 9, 60
Straw, 56
Bales, 56, 57, 61
Barley straw, 71
Sunny openings, 15, 1 5,16
Surveys, 79
Bird, 77
Ecological, 65
Fish, 56
Monitoring, 80

T
Technical committee, 3, 68
Territory bird mapping, 76, LL
Thistle (Canadian), 23, 40, 40
Track, 20, 42, 48, 49, 70, 78, 79, 7 9
Maintenance track, 26, 40, 42, 60, 61, 67,
70
Trail
Boardwalk, 16, 18, 27, 48, 49, 49, J HAKK
Trail causeway 49, 59
Fenced stone dust trail, 16, 32, 33
Unfenced stone dust trail, 16, FLAF MAFNA
Wood chip trail, 17
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Trapping
Live, trapping 78
Insect trapping, 80
Tree
Maintenance, 11-24, 12, 15, 16, 20, 21,
22, 23, 24
Nursery, 29
Old growth (dead wood), 11, 12, F I AFLA
69, 72, 7 2
Planting trees, shrubs, 8, FHAFI AFKAFMA
22, GLAGMA28, GNA29, HEA30, HFAHHA
33, HI AI FAJ HAKEA60, KFALI
Regenerating, 10, 21
Removal tree, shrub, scrub, 13, 15, 21,
22, 23, 29, 30, 30 ,41-43, 41 ,60, 6 0 ,63,
72
Secondary growth, 16, 17, 19, 20, KG
Selective tree thinning, 21, GK
Tree snag, 17, GFALG
Trout pond, 8, 1 5,16, 20, 64, 6 4,71
Turkey roost, 21
Turface, 55, 61, 6 1 ,62

U

Coniferous woodland, 3, 6, 21-23, 73, 78
Damp (wet), 19, 19
Dead wood, 12, 13, F I AFJ A15, FL, 22,
70
Deciduous woodland, 6, 22, 62, 63, 72
Heritage woodland, 11, 11, FGA12, FL,
18, 20
Jim Spring’s Woodland, 12, 12, 15, FKA
19-21, 23, 2 3,32, 7 2
Maintenance, 11-24, 12, 15, 16, 20, 21,
22, 23, 24
McLeod Wood Nature Reserve, 6, 16, 16,
23
Northern woodland, 9
Old growth, 11, 12, FI AF LAKNALGA72
Pine woodland, 16, GF
Secondary woodland, 11
Southdown woodland, 11, FLA17

X
Y
Z

Urban
Farming, 38
Gardens, 73, 74

V
Visitor centre, 82, 83, 83
Vines
Strangling dog, 17
Virginia creeper, 13

W
Warm water fish, 50, 71
Water
Drawdown, 50, J I AJ J A55
Drop board, 45, 45, J EA50, 51, J GA52,
53, 58, 59,68
Flow control, 19, 22, 26, 26, GLAI GAI J A
46, 46 ,47-49, 49,50, 50 ,51, 52, 52 ,5356, 58, 59, 62-69, 75
Pollution, 45, 50, 59
Pothole, 27, 27, I N
Water levels, 22, 26, 26, GLAI J AI LAJ EA
52, 52 ,54, 57, 58, 60, 64-69
Water storage, 18, 52, 60, 65, 65
Water spider, 81
Wetland (offline), 45, 49
Wheelchair access, 53, 58
White-tailed deer, 13, 38, 46, 7 8
Wildflowers planting, 18, 25, 27, 2 7 ,33,41,
44, 44
Wildlife corridors, 18, 19, 23, 2 3,75
Willow thicket, 26, GL AI J
Existing, 27
Proposed, 26
Woodland
Brushwood piles, 21, 22, 62, KN
Bottomland, 10, 11,18, 18, FN
Cedar woodland, 67

LEGEND:
Habitat page numbers shown in
BOLD typeface indicates that it
is a photograph of the habitat.
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