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Volunteers, including
some as young as six
years old, are playing
a key role in this marsh
restoration project in

Ontario.
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Cootes Paradise Marsh

Community Participation in
the Restoration of a Great Lakes

Coastal Wetland

by Patricia Chow-Fraser and Lynda Lukasik

C{)otes Paradise Marsh is a 250-hectare
marsh located in the city of Hamil-
ton, Ontario, and situated at the extreme
western end of L. Ontario. The surround-
ing watershed currently supports a popu-
lation of over 500,000 and includes por-
tions of the cities of Burlington and
Hamilton in Ontario, Canada. The marsh
once supported a diverse plant community
including cattail (Typha latifolia), burreed
(Sparganium eurycarpum) and wild rice (Zi-
rania aquatica) as well as many species of
floating and submersed aquatic plants,
which provided excellent spawning and
nursery habitat for both warmwater and
coldwater fish and supported large popu-
lations of waterfowl and a variety of small
mammals. Since the early 1930s, however,
the health of the marsh has declined rap-
idly. Between 1934 and 1985, the cover of
emergent vegetation decreased by 85 per-
cent. Currently, vegetation has declined to
only 10 percent cover and consists mainly
of cattails and manna grass (Glyceria max-
ima), residual populations of a dozen other
emergents, water lilies (Nymphaea spp.),
and virtually no submersed species; the re-
maining area is essentially open water. A
variety of factors seem to be responsible for
the demise of Cootes Paradise, including:

= High water levels in the Grear Lakes:
The water level of Cootes is dependent
on the water level of Lake Ontario; for
the past three decades, mean water lev-
els in the lake have been kept artificially
high for navigation purposes and, as a
result, water levels in the marsh have
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been similarly high. Inaddition, the lake
itself is tilting, the eastern end rising
while the western end—our end—sub-
sides, a geological process referred to as
“crustal rebound” that is a response to
the retreat of glaciers from the area
10,000 yearsago. The net effect has been
that the mean water level in Cootes has
increased by about 18 cm (7 in) over the
past century, resulting in water levels
that are too high to suport emergent
aquatic vegetation in the marsh.

® Excessive nutrients: Cootes Paradise re-
ceives phosphorus and nitrogen from
the Dundas Sewage Treatment Plant,
three main creeks and two overflow out-
lets where excess stormwater is com-
bined with sewage (referred to as com-
bined sewer-overflows).

® High turbidity: Large inputs of particu-
lates entering the marsh through the
creeks and combined sewer-overflows
are kept in suspension by wind and wave
action and by a large population of com-
mon carp (Cyprinus carpio), which are
not native to the Americas, and which
churn up bottom sediments as they
spawn and forage for food in shallow ar-
eas. High turbidity reduces light pene-
tration and limits the growth of both
submersed vegetation and the seedlings
of emergent plants.

Although the marsh has been severely
degraded over the past 60 years, Cootes
Paradise is still recognized as an important
Great Lakes coastal wetland (Fish and
Wildlife Restoration Committee, 1992).
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THE GREAT LAKES

City of
BURLINGTON

" Mac Landing

McMaster U. n

The Municipality of Hamilton-Went-
worth recognizes the marsh and surround-
ing sanctuary (840 ha [2,075 acres] in to-
tal) as an “Environmentally Sensitive
Area,” and Ontario's Ministry of Natural
Resources has classified Cootes Paradise as
a Class I Provincially Significant Wetland
(its highest rating), as well as an “Area of
Narural and Scientific Inrerest.” Also,
Cootes Paradise is within an area recog-
nized by the Canadian Wildlife Service as
the second most important staging area for
waterfowl on the Lake Ontario shoreline.
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City of
HAMILTON

The decision to restore Cootes Para-
dise evolved out of the Hamilton Harbour
Remedial Action Plan (HHRAP). Devel-
opment of the HHRAP began in 1985,
when 48 stakeholders representing Mec-
Master University, environmental groups,
industry, municipal, provincial and federal
agencies, user groups and interested citi-
zens met to develop a plan to restore the
water quality and “beneficial uses” (the
term adopted by the International Joint
Commission of the Great Lakes) of the
Hamilton-Harbour ecosystem. In 1991, af-
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ter a series of professional workshops, the
RAP team identified the restoration of de-
graded fish and wildlife habitat as a prior-
ity, and initiated the “Fish and Wildlife
Habitat Restoration Project” (FWHRP).
This group also created the FWHRP steer-
ing committee, which included environ-
mental consultants, local officials from all
three tiers of government, biologists from
McMaster University (including the sen-
ior authort), and scientists and managers
from the Royal Botanical Gardens (RBG),
the owner and manager of Cootes Paradise.
A key component of the FWHRP is a plan
to revegetate Cootes Paradise with a di-
verse community of aquatic plants that
would tolerate current water-levels in the
marsh, and that would eventually serve as
nursery habitat for pike and bass. Since
submersed vegetation will not recolonize
in highly turbid water, the first step in the
restoration plan was to re-establish emer-
gent plants that would decrease water tur-
bidity by reducing wave action and by trap-
ping some of the suspended sediments.
From 1991 to 1993, the Steering
Committee authorized a series of experi-
ments to determine the effectivenessof dif-
ferent planting techniques. One method
was to build cages (or “in-marsh exclo-
sures”) around planting plots to prevent
carp and other wildlife from uprooting the
newly planted vegetation. We tested a va-
riety of designs and materials for these
cages during the first two years and, by
1993, had settled on a 8-ft-square design
that consisted of four panels of plastic
snowfence on a frame of metal T-bar. Ma-
terials for one panel included: four 8-ft T-
bars, 8.25 foot lengths of plastic snowfence
(at least 5-ft wide), 16 plastic cable ties,
and enough heavy metal wire to connect
the T-bars together. To construct the
panel, three bars were laid on a flat surface
(a boardwalk is ideal) to make an “H",
with the cross bar located approximately 5
feet from the top. Pre-drilled holes in the
cross bar were lined up with those on the
side bars, and the wire was threaded
through these holes, and its ends were
twisted tightly with pliers to make the
perpendicular joints. The remaining bar
was secured to the top of the “H"” in the
same fashion. We did not use bolts and
nuts to construct the frame because wire
was more convenient and less expensive to
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use. We laid the snowfence on the frame,
leaving some extra material over each side,
and secured the fence to each T-bar with
four equally-spaced cable ties. We ferried
completed panels to the planting site by
canoe or boat, and inserted the free ends
of the panel at least three feet into the sed-
iment to create a cage about four-and-a-
half feet high. We used cable ties to fasten
the panels together at the corners of the
cage. It took a team of four to five people
an average of two to three hours to assem-
ble all the panels and to install three sides
of a cage in the marsh, the last panel being
reserved until the planting was completed.

As members of the Steering Commit-
tee, we realized that this approach is labor-
intensive and that it would be extremely
expensive if contractors were paid to in-
stall the cages and do the planting. How-
ever, volunteers would greatly reduce the
cost of runningsuch a program and the sen-
ior author had already done some work
with volunteers in July 1992. Par Cam-
eron, an enterprising teacher from St. Pat’s
Elementary School in Hamilton, had vol-
unteered ten of her most enthusiastic stu-
dents (gradesssix to eight) to work for three
weeks at McMaster, planting and main-
taining cattails in the greenhouse then
transplanting these into a part of the
marsh, where they used a primitive barrier
of wooden stakes and chicken wire to ex-
clude carp. Encouraged by this positive ex-
perience, the Steering Committee recog-
nized that getting volunteers involved in
the construction and installation of the ex-
closures would be an excellent way to get
local citizens involved in the project and
to garner the support of residents that is so
crucial for such a large-scale community
project. At one of the final planning meet-
ings in the spring of 1993, the Steering
Committee approved funds to hire the jun-
ior author to be the coordinator of the Vol-
unteer-Planting Program.

Plant Stock

Emergent species we worked with in this
program included cattail (Typha latifolia)
and arrowhead (Sagittaria latifolia). Most of
these were introduced as plants grown
from root stock purchased from a nursery
in Wisconsin. Some arrowhead were
grown in the McMaster greenhouse from
seeds collected from a wetland near Ot-
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tawa, Ontario. We also used some sub-
mersed species, including waterweed (Elo-
dea canadensis), and a
pondweeds (Potamogeton natans and P.
pectinatus) that had been collected at a
nearby marsh in the Cootes Paradise wa-
tershed.

mixture of

Volunteer Planting Program

During the summer of 1993 we launched a
volunteer-based marsh-planting program
on a pilot scale. While this project itself
involved a very small area of the marsh,
and would be only a small step in the actual
restoration, we began this way in order to
determine the level of community interest
in participating in marsh restoration activ-
ities and gain some experience running a
volunteer program. In the process, we also

hoped to learn something about carrying
out experiments in the context of a vol-
unteer-oriented program, and to foster a
sense of stewardship that would encourage
turther involvement and a commitment to
long-term maintenance of the marsh.

We began by determining the level of
community interest in the planting pro-
gram. Though we were aware that volun-
teer-based monitoring and habitat-en-
hancement programs had been carried out
successfully in many parts of North Amer-
ica (see for example Kerr et al., 1994;
Gresham & Burbridge, 1994; Packard,
1994), no one had ever conducted such a
program in our area, and we had no idea
how successful it would be. We began re-
cruiting by preparing a pamphlet describ-
ing the marsh and outlining the proposed
volunteer program and distributing it on

Six-year-old Jason Walton of Hamilton, Ontario, the youngest of the
Cootes Paradise volunteers, dons on waders for a planting session.
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search questions, which we then compared
with a list of our own research priorities
that we had prepared earlier. Knowing that
we had only enough material to construct
21 exclosures and enough time to hold
seven planting sessions before the end of
summer, we came up with a set of treat-
ments designed to determine the effects of
water depth and the use of polypropylene
silt screen (Terrafix 24-15) on the re-estab-
lishment of waterweed and the two emer-
gent species. We also wanted to compare
the performance of locally-collected and
Wisconsin-grown arrowheads and to con-
duct some trial plantings of the mix of
pondweed species. We incorporated these
trials into the experimental design as fol-
lows:

1. Effect of water depth on plant
establishment.

We planted mixed-community ex-
closures, in triplicate, at water depths of
20em (7.9in),30cm (11.8 in), and 40
cm (15.8 in) for a total of nine exclo-
sures. Each exclosure was planted with
30 each of waterweed, carttail, and ar-
rowhead.

2. Stock comparison.

We planted four exclosures on ex-
posed mudflats—two with arrowhead
grown from seed collected near Ottawa,
and the other two with stock from Wis-
consin. We planted these within exclo-
sures to minimize grazing by muskrats
and other small mammals and to pro-
tect the plants from carp during the
spring, when water levels in the marsh
would be much higher.

3. Silt screen.

We planted four mixed-community
exclosures containing 30 plants each of
waterweed, arrowhead, and cattail, all
at the same depth, with two of the four
surrounded by silt screen to reduce tur-
bidity, and the other two left unpro-
tected.

4. Submersed plants.

We used three of the remaining four
exclosures for some trial planting of the
pondweed mixture (one was on a mud-
flat and was therefore unsuitable for
planting submersed plants). Since most
of these plants did not have roots, we
them to nuts and bolts to keep
anchored in the substrate until
took root.
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Volunteers at Work

Volunteers carried out a total of seven
planting sessions during the month of Au-
gust, 1993. A typical planting day began
with an orientation session during which
we provided an outline of the day’s events
and emphasized the importance of safety
at the planting site. Between 12 and 18
volunteers showed up for most sessions,
and we divided these into three working
teams of four to six members. Each team,
under the direction of a crew leader, was
responsible for constructing, installing,
and planting one exclosure. We provided
all of the equipment, including chestwad-
ers (donated by local businesses) and tools
for constructing the exclosure panels.
Since Cootes Paradise Marsh is located be-
hind McMaster University, a 10-minute
hike took us right down to the planting
site, which was located in an inlet known
as Mac Landing. Each team spent the
morning constructing and installing an in-
marsh exclosure. This gave the volunteers
a chance to get used to maneuvering
around the marsh in chestwaders—a nec-
essary exercise, since most of our partici-
pants had never enjoyed this experience
before. The afternoon session was devoted
entirely to planting. We began in the uni-
versity greenhouse, where we demon-
strated planting techniques and collected
the aquatic plants needed for the after-
noon planting session. We then returned
to the marsh and carried out the planting.
While planting was in progress, crew lead-
ers taught volunteers several simple water-
quality monitoring techniques, and ex-
plained the relationship between good
water quality and plant re-establishment.
Most volunteers learned how to measure
water clarity with a Secchi disc and turbi-
dimeter, and all were invited to participate
in more detailed water-chemistry analyses
at our laboratory after the planting session.

Results

We completed post-planting monitoring
of our exclosures in mid-September 1993,
two weeks following completion of the last
planting session. Much to our dismay, we
discovered that muskrats had chewed their
way into eight of our nine “depth” treat-
ments and eaten virtually all of the plants
inside. Nevertheless, we hoped that at least
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some of the roots would survive the on-
slaught, and in fact when we inspected our
exclosures in July, 1994, we found that an
average of 10 percent of the cattailsand 24
percent of the arrowheads planted in 20 cm
(7.8 in) of water had become established.
By contrast, none of the emergents planted
at depths greater than 30 cm (11.8 in) sur-
vived. There was, however, some evidence
that the silt screen had ameliorated some
of the negative effects of deep water. In one
pair of exclosures, none of the arrowheads
in the unscreened exclosure survived,
whereas all of those in the exclosure sur-
rounded by silt screen survived despite a
water depth of greater than 40 cm (15.8
in). In fact, all of the plants that were
planted grew vegetative shoots from run-
ners, so that by the end of August, 1994
we counted more than 100 plants in exclo-
sures where we had planted only 30! An-
other good sign was that many of these
plants had also set seed. We got similar re-
sults in another set of screened exclosures
situated in shallower water (15 cm); the
survival rate of cattails planted in the
screened exclosure was more than double
that of cattails planted in the unscreened
exclosure. Arrowheads from Wisconsin
and Ottawa survived equally well in exclo-
sures on a mudflat. We counted more than
100 large plants in each exclosure at the
end of August, 1994. Unfortunately, none
of the waterweed or pondweed that were
planted survived, probably because the wa-
ter was too shallow to support their growth.

1994 Program

Encouraged by the positive response to the
1993 program, the senior author carried
out another volunteer-based planting pro-
gram in 1994 with the assistance of Tricia
Frayn as a field supervisor. This time, ex-
closure panels were constructed with weld-
wire fence instead of plastic snowfence to
keep muskrats out. We also included an
additional six species of emergent plants:
softstem bulrush (Scirpus validus), swamp-
dock (Rumex verticillatus), burtonbush
(Cephalanthus occidentalis), sweetflag (Aco-
rus calamus), swamp loosestrife (Decodon
verticillatus) and water arum (Calla palus-
tris). The last modification we made was to
use plants grown from seed collected from
Cootes Paradise because Levine and Wil-
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Hand-planting of stock—here arrowhead—in exclosures evokes experience of
paddy-style agriculture.

lard (1990) had documented the advan-
tage of using local stock in restoration proj-
ects in other areas. In February of 1994, we
recruited teachers and students from 76 lo-
cal primary and secondary schools to grow
plants for the experimental planting in a
program known as the Classroom Aquatic
Plant Nursery (CAPN) program. We gave
teachers kits that included instructions
and illustrations, a supply of potting soil,
potting trays and a pan, and seeds from all
eight emergent species that had been col-
lected from Cootes in the fall of 1993 and
held in water in the cold and dark to sim-
ulate dormancy conditions. In February,
we distributed more than 200 kits to
schools within a 20-mile radius of Hamil-
ton. By June, students had brought more
than 5,500 seedlings to the McMaster
greenhouse for use in the 1994 planting
program. Although students from junior
kindergarten through upper-level high
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school were involved, we found the most
enthusiastic and responsive group to be
students between grades three and cight.

Future Research

Even though we found that arrowheads
from Wisconsin and Ottawa survived
equally well, we do not know whether
Cootes’ stock would grow better since we
have not yet carried out a direct compari-
son of all three stocks. We will know con-
clusively by the end of summer, 1995
whether arrowheads and cattails grown
from seeds of locally collected stock grow
better or survive at higher rates than those
collected from Wisconsin and Ottawa.
This summer, we will collect more sub-
mersed vegetation and will experiment
with new ways of propagating and rooting
plants for planting in screen exclosures in
deeper water. We will continue to monitor
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the progress of the plants and, as they be-
come established, we will remove the ex-
closure panels and use them again for
plantings at other sites. We also plan to
connect adjacent exclosures to create
larger and larger “islands”. We hope that
in five years all of Mac Landing will be rev-
egetated with a mixed community of emer-
gent and submersed aquatic plants.

Community Stewardship

Qur volunteer planting program had three
goals. The first two were simply to replant
an area of the marsh and to learn more
about marsh restoration. The third was to
promote community commitment to the
stewardship of Cootes Paradise Marsh. At
the outset of this program, we wondered
how the community would respond. We
also wondered how to promote steward-
ship, and how to motivate citizens to be-
come stewards of their local environment.
Looking back, we realize that a strong
sense of environmental stewardship al-
ready existed among our volunteers before
they became involved in marsh restora-
tion. The problem was that there were no
opportunities for positive action. We
asked many of our volunteers why they
chose to participate in our program, and
their answers were all very similar:

“I like to feel that I am contributing.”
“I like to help the environment.”

“Too often we have changed our envi-
ronment in a negative way. | was hoping
to take the opportunity to change things
in a positive way.”

“This is such an exciting project. 1
wanted to get involved right away to
help reconstruct the marsh. [ love
marshes!”

Responses such as these confirmed our
belief that many people want and even
need the chance to participate in local en-
vironmental restoration activities. This
seems to be especially true of young chil-
dren. Frequently, however, students from
the primary schools are ignored, perhaps
because restorationists assume that these
youngsters lack the basic skills and abilities
to participate in field work. Nevertheless,
children between ages five and 12 make
excellent volunteers because they tend to
make up with enthusiasm for what they
lack in skills. Our CAPN program pro-
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campus and in the shops and public places
in neighborhoods near the marsh. We also
distributed pamphlets at a local nature
walkathon and an environmental festival.
The pamphler emphasized that we needed
citizen help and that community members
could bring about a real improvement in
the local landscape by participating in the
restoration activities. In addition to pro-
viding general information, the pamphlet
included an invitation to an organizational
meeting and a mail-in coupon for those un-
able to attend.

The meeting was held early in July,
1993, and we were pleasantly surprised
when more than a hundred people showed
up. Over three-quarters of these became
volunteers. The ages of the volunteers
ranged from six to over 60; most were be-
tween 16 and 40. Over half of the volun-
teers in this first year were younger than
25, mostly university and high school stu-
dents who wanted some experience in en-
vironmental restoration. Most were from
the nearby towns of Dundas and Ancaster
and the cities of Burlington, Hamilton and
Stoney Creek, but some came from towns
more than 20 miles away. Only a handful
had heard about the project through the
media, even though we had advertised
through public service notices on our local
radio stations and community cable TV
station. At the organizational meeting, we
provided overviews of the RAP and an up-
date of the FWHRP plan. We also pro-
vided a derailed description of the volun-
teer planting-program and showed a video
of people working in the marsh. It was not
until they understood conditions and haz-
ards (including such things as falling into
the water or getting stuck in the mud) that
we invited citizens to enlist as volunteers.
Applicants then filled out a personal in-
formation form and signed a waiver before
participating in planting sessions. They
also received an information package with
more details about the restoration pro-
gram, including illustrations and descrip-
tions of the aquatic plants being used in
the program, and brief instructions for
building the in-marsh exclosures.

Experimental Design

Once we had set the volunteer recruiting
g
process in motion, we turned our attention
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Eight-foot by eight-foot exclosures are built of four panels of weld-wire or plastic snowfence
mounted with cable ties on T-bar frames. Volunteers construct the single panels on a board walk,
and then carry them out into the marsh where the exclosures are assembled.

to developing an experimental design for
the project. Although RBG staff had ex-
perimented with various techniques for
propagation and plzmting during the 1993
season, we knew we had a lot more to learn,
and decided to include further experimen-
tation as part of the volunteer planting-
program. During the community meeting,
a dozen or so of the volunteers had ex-
pressed an interest in helping with the ex-
perimental design because they had re-
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search experience either through school or
work, and we anticipated that these partic-
ipants would be more enthusiastic about
the planting program if they were involved
in designing the experiments. Therefore,
we invited them to join us along with the
field crew of 10 high school and under-
graduate summer assistants who were to
serve as team leaders during the planting
sessions. During this informal meeting,
participants contributed to a list of re-
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vided an excellent opportunity for these
junior environmentalists to become in-
volved, while our planting program al-
lowed some of the older children to get
right in the marsh with their plants. In-
volvement in environmental rehabilita-
tion has provided our volunteers with a
sense of environmental empowerment
where only a sense of helplessness existed
before. Hands-on marsh restoration has
also created a link between Hamilton-area
residents and the local marsh ecosystem, of
which they are an integral part. Volunteers
have come to realize they can contribute
to the enhancement of their local environ-
ment and, in so doing deepen their sense
of responsibility for it. This awareness and
commitment are what stewardship is all
about. Because the Cootes Paradise Marsh
restoration will take at least ten years and
will require some maintenance indefi-
nitely, building long-term community sup-
port for the project is crucial. We believe
the Community Volunteer Planting-Pro-
gram and the Classroom Aquatic Plant
Nursery Program have both nurtured a
community sense of stewardship toward
the marsh by allowing individuals of all
ages to convert their concerns about its de-
graded condition into effective action.
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