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Executive Summary

! Southwestern Ontario is the most densely populated, urbanized, industrialized and
intensively farmed part of Canada. The remaining natural habitat cover is 5-10%, and
much of this has been subjected to intense human-induced disturbance in the past.
Conservation and habitat restoration is, to put it mildly, a huge challenge.

! This report explains the 2000 fieldwork results of 3 projects funded by the ESRF,
which comprise the research of 2 York University graduate students, Cecilia
Tagliavia and Kim Hynes.

! The overall aim of the research was to determine how best to restore Carolinian plant
communities, specifically Oak Savanna and closed canopy Carolinian forest.

! Oak savanna is to some degree a fire-dependent plant community. Rare and
endangered species (e.g. Wild Lupine and Karner Blue Butterfly) are present and the
community itself is considered to be extremely rare in Ontario and globally imperiled.

! For Oak Savanna communities our goals were:
1.0 To characterize the plant community composition of treed Oak Savanna remnants in

Pinery Provincial Park, Point Pelee National Park and Rondeau Provincial Park.
2.0 To assess the effects of restoration efforts (prescribed burns, deer herd reductions and

deer exclusion) on plant community composition.

! The Oak Savanna plant communities in the 3 parks have similarities, but it is clear
that some sites are very different - especially the degraded Oak Savanna sites at Point
Pelee, where succession has clearly proceeded to the point where there is a more-or-
less closed canopy forest community. There are similar sites at Rondeau where,
before prescribed burns are carried out, considerable clearing efforts may be required.
However, we conclude that overall, prescribed burns at all sites will result in
increases in the presence of savanna and prairie species.

! In the future, the recovery rates of these Oak Savanna communities will depend on
the presence of a suitable seedbank (currently under investigation) and the dispersal
rates of individual plant species from local seed sources.

! Intensive deer herd reductions, removal of planted pines, and prescribed burns at
Pinery Provincial Park are allowing the Oak Savanna plant communities to move
away from the species composition of the early to mid-1990s, towards communities
characterized by prairie and savanna species. We support the proposals to continue
deer herd reductions and prescribed burns at Pinery for the foreseeable future.

! For closed canopy Carolinian forests, our goals were:
1.0 To follow the further recovery of 4 restored cottage sites of various ages at Point

Pelee National Park to determine whether light levels have decreased and native
species have increased.

2.0 To determine whether the establishment and growth of some native woodland species
is limited more by dispersal than by light conditions and competition from non-native
species. An experiment introducing native tree species and herbs to the Sturgeon
Creek site was carried out to determine how they would survive and grow in a young,
early successional forest.
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General Introduction

Southwestern Ontario is the most densely populated, urbanized, industrialized and
intensively farmed part of Canada. The remaining natural habitat cover is 5-10%, and
much of this has been subjected to intense human-induced disturbance in the past (see
McLachlan 1997 for a review of the disturbance history in this region). Additionally, this
part of Canada, which is in the Carolinian Ecozone, contains a high proportion of both
provincial and federal rare, endangered and vulnerable species. Conservation and habitat
restoration is, to put it mildly, a huge challenge. This report explains the 2000 fieldwork
results of three projects funded by the ESRF, which comprise the research of 2 York
University graduate students, Cecilia Tagliavia and Kim Hynes. The overall aim of the
research was to determine how best to restore Carolinian plant communities, specifically
Oak Savanna and closed canopy Carolinian forest. In the Oak Savanna plant
communities that have been overgrazed by white-tailed deer, the ultimate goal is to
reintroduce the extirpated Karner Blue Butterfly. In the case of closed canopy forest, in
the Leamington region, the goal of habitat restoration in Point Pelee National Park has
been to rehabilitate former in-park cottage and road sites to forest, and to also find ways
to link the park with external, regional natural habitat. This report is divided into three
sections, dealing with each of these goals.
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PART One: The Plant Community Composition of Oak Sat anna Remnants

in Southern Ontario

1.1 Introduction

Oak savanna is to some degree a fire-dependent plant community (Bond & Wilgen
1996). Rare and endangered species (e.g. Wild Lupine and Karner Blue Butterfly) are
present and the community itself is considered to be extremely rare in Ontario and
globally imperiled (NHIC 1996). The Oak Savanna in Wisconsin and the Midwest USA
is also considered extremely rare (Leach & Givnish 1998). The overstorey layer is
characterized by the presence of Quercus spp. In southwestern Ontario we found Q.
velutina, Q. alba, Q. rubra, Q.velutina-rubra, Q.prinoides, and Q. muhlenbergii in order
of abundance (Tagliavia 2001). In the USA Midwestern Savanna Q. velutina, Q. alba, Q.
bicolor, Q. macrocarpa, Q. ellipsoidalis-velutina (Bray 1960) are the dominant species.
The Oak Savanna plant community is a blend of species, some of which are found in
prairie and forest habitats, all part of the complex ecozone existing between the major
biomes (Temple 1998). Some of the herb species found in Oak Savanna sites in both
Canada and USA are Helianthus spp., Car ex spp, Pycnanthemum spp., Andropogon spp.
and Galium spp. (Bray 1960, Bakowsky 1988).

Previous studies have selected Oak Savanna sites differently. Some have given more
weight to the presence of prairie species, others to that of warm-season grasses. Leach
and Givnish (in press) give 3 site-selection criteria: 1) a canopy layer of open grown
Oaks, 2) a ground layer dominated by native species, both in sunny and shaded areas, and
3) a history of fire in the past 10 years. We suggest that site history of fire should not be
restricted to the past 10 years, but to the past in general. The first and third criteria were
used for the selection of sites during this research. The second criterion may not always
be met in highly disturbed sites. Three Oak Savanna remnants in southwestern Ontario
were selected for this study: Pinery Provincial Park, Point Pelee National Park and
Rondeau Provincial Park (Figure 1.1).

The Oak Savanna communities are considered by Ontario Ministry of Natural
Resources personnel to be relatively stable, and may be a successional endpoint (A.
Woodliffe, pers. comm., T. Crabe, pers. comm.). Fire, deer grazing, climatic and
topographic characteristics of the region could be factors that maintain this community in
a "stable" equilibrium. In the terminology of Clements (1916), this will be identified as a
'sub-climax' community or, as Godwin (1929) suggests, a 'deflected' one. The
interruption or change of the proper disturbance regimes (e.g. suppression of fire and
overgrazing) could affect the plant community, pushing it towards a climax community
(e.g. deciduous forest), which we hypothesized may have been happening in our sites.

The goals of this study were:

1) To characterize the plant community composition of treed Oak Savanna remnants
in Southwestern Ontario.

2) To assess the effects of restoration efforts (prescribed burns, deer herd reductions
and deer exclusion) on plant community composition.
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Figure 2.3:     Mean PAR (as % of PAR in open) measured at vegetation level and 2m in
restored cottage sites in Point Pelee National Park, and relative
proportions of native and exotic species, and grasses and sedges measured
in 2000.

2.4 Conclusions and Recommendations

The DCA analysis shows that all 4 cottage sites experienced changes in plant
community composition between 1994 and 2000. The separation between the pairs of
sites (VC and BR; RB and GA) along the first DCA axis indicates a considerable
difference, which has increased over time. The small percentage of the variation in the
data explained by the first 2 DCA axes is, nonetheless, an important result. Often,
species data can be quite noisy, and the amount of variation able to be explained by this
analysis is often low, although it does provide useful information about the communities
(ter Braak & Smilauer 1998).

Most changes in plant community composition over time were small within a site,
with the exception of a larger decrease in exotic species accompanied by a large increase
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in grasses and sedges in Gary. The most apparent result from the analyses is the large
proportions of grasses and sedges in Gary and Ribble, as opposed to virtually none in
Visitor Centre and Bruner. This is strongly related to light levels in the sites (Figure 2.3),
which is the likely variable responsible for the gradient along the first DCA axis (Figure
2.1).

Gary and Ribble are very open sites, which receive abundant light, and contain high
proportions of grasses and sedges, which are typical of dryer, more open areas. These
sites are strongly tending towards naturally open, dry areas, and are likely to continue
along this trajectory over time. It is recommended that these be allowed to follow this
trajectory, and efforts to restore Carolinian forest be concentrated in other sites with
conditions more typical of that habitat type.

The plant communities in Visitor Centre and Bruner receive very little light and are
dominated by shade adapted understorey species, both native and exotic. While there are
many native Carolinian forest species in these sites, there remains a general lack of those
classified as most vulnerable by McLachlan and Bazely (2001). The fact that many
native understorey species have managed to return and survive in these sites indicates
that site conditions may allow reintroduction of some vulnerable species that have not
been able to disperse to the restored sites on their own. The continuing presence of
exotic species, however, gives rise to the issue of competition. The focus of the next
section of this report is a transplant experiment that was conducted to investigate the
performance of introduced native understorey species in the presence of different light
conditions and levels of competition.
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