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INTRODUCTION
The Hamilton Naturalists’ Club (HNC) is a volunteer-based, charitable organization with almost
500 members that has been protecting nature and promoting public awareness and
appreciation of the natural environment since 1919. HNC permanently protects over 500 acres
of ecologically significant lands in 10 Nature Sanctuaries. Protecting and restoring biodiversity is
HNC’s primary focus for the Nature Sanctuaries. Passive recreation may occur if appropriate.
Ecological research may be undertaken from time to time, upon approval from the HNC board.

The key stewardship focus for HNC nature sanctuaries is to manage invasive species to enhance
biodiversity. An invasive species has the potential to pose undesirable or detrimental impacts on
ecosystems. Invasive plants can establish quickly and easily on both disturbed and undisturbed
sites, causing widespread negative environmental impacts. HNC manages invasive species
mechanically whenever possible; chemicals are used only when necessary.

Sheelah Dunn Dooley Nature Sanctuary

HNC purchased the Sheelah Dunn Dooley Nature Sanctuary in February 2020 thanks to a
generous donation from Sheelah and Martin Dooley. The 14 hectare property is located in
Burlington and is composed of a mix of steep wooded ravine, open, seasonally wet meadow,
and shrub thicket habitats for numerous common and at risk species. The majority of the
property is upland meadow with gray dogwood thicket, interspersed with invasive plants such
as buckthorn, honeysuckle, dog strangling vine and multi-flora rose. There is also a steep ravine
with a small creek at the bottom that flows into Cootes Paradise. The ravine is wooded with
primarily native species. These varied habitats attract a high diversity of birds and insects.

Figure 1. Gray
Dogwood/meadow habitat
at the Sheelah Dunn Dooley
Nature Sanctuary. Photo
contributed by the authors.
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Figure 2: Map of the Sheelah Dunn Dooley Nature Sanctuary with the different dominant
ecosystems highlighted. The narrow section on the south side of the property is forested
ravine, and the rest of the site is gray dogwood/meadow area. Photos contributed by the
authors.

The nature sanctuary lies in the middle of the Cootes to Escarpment EcoPark System, a
collaboration between nine local government and non-profit organizations that work together
to protect and restore natural lands and secure additional natural lands to create ecological
corridors. The Sheelah Dunn Dooley Nature Sanctuary is a key part of an important north-south
natural corridor in the EcoPark System, shown in Figure 3.
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Figure 3: Aerial representation of the Cootes to Escarpment EcoPark System, with the Sheelah
Dunn Dooley Nature Sanctuary highlighted in yellow.

Historical aerial imagery, shown in Figure 4, shows that the upland habitat of Sheelah Dunn
Dooley Nature Sanctuary was used for agricultural crop land and a small orchard. Discussions
with neighbours and the previous landowner reported that the farming stopped decades ago
and since then it has been used infrequently for recreational purposes. The influences of this
agricultural impact can still be seen today with orchard remnants and some machinery parts still
found on site. It could be one of the reasons why the site has such a high density of invasive
species in the upland habitats.

September 2021 4



Figure 4: Historic aerial photographs of the Sheelah Dunn Dooley Nature Sanctuary from 1954.
Left photo sourced from University of Toronto Libraries (n.d.); right photo sourced from McMaster
University Library (n.d.).

Managing invasive plants at the Sheelah Dunn Dooley Nature Sanctuary

HNC is stewarding the nature sanctuary with a focus on managing invasive plant species that are
hindering the growth of native plants, therefore reducing the quality of the habitat. Some of the
invasive plants include common buckthorn, dog-strangling vine (DSV), multiflora rose and
phragmites. Managing these species will help to improve wildlife habitat for the numerous
common and at-risk species that depend on the property. A variety of management techniques
is being used including mechanical, chemical and the use of goat grazing to manage unwanted
invasive plants.

Goats are increasingly being recognized as invasive species management champions. HNC is the
first in the region to employ goats to help manage common buckthorn, dog strangling vine and
multiflora rose over an extended period of time.

HNC was fortunate to have a team of Niagara College Ecosystem Restoration program students
develop an invasive species management plan for the nature sanctuary. The plan details how
invasive plants should be managed and outlines a monitoring plan for HNC to follow to
determine the long-term impact the goats have on the invasive plants compared with
traditional management techniques.
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Figure 5: Images of the cashmere goats used over the summer. The left image is Lynx, an
eight year old goat, and the right image is JJ (white) and Dean (black), both five year old
goats. Photos contributed by authors.

While there is increasing research regarding the use of goats to manage invasive plants, there is
a lack of research into the long-term effectiveness. Instead, reports describe the immediate
results after the goats eat the invasive plants (Hart, 2001). There are very few reports that
describe the extent that the plants resprout and how often the goats will need to visit the site
to make a long-lasting impact. Further research is required into maintaining goat productivity
while effectively reducing woody invasive species.

HNC’s Eco-Goats to the Rescue project is studying the long-term effectiveness of managing
invasive plants through goat grazing compared to traditional mechanical techniques such as
manual removal and girdling.
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Project Objectives

The high volume of invasive species in the study area at the Sheelah Dunn Dooly Nature
Sanctuary makes it an ideal site to research goat-grazing as an invasive species management
technique compared to mechanical or chemical techniques.

The overall objectives of the multi-year project are to:

● Determine the more effective invasive species management techniques - mechanical,
chemical, or goat grazing

● Manage invasive species
● Engage new volunteers and visitors to the HNC
● Educate the public on the importance of managing invasive plants

The presence of the goats offers a unique and important draw for visitors and volunteers who
then help to manage invasives. The project interns supervise the goats and also train volunteers
to girdle or manually remove buckthorn or collect dog strangling vine seed pods. The interns
also lead visitor tours, helping to educate the public about the importance of managing invasive
plants and the various techniques HNC is using, including goats. Visitors are then able to meet
and interact with the goats.

Eco-Goats to the Rescue Project Overview

Figure 6: Aerial image of
the Sheelah Dunn Dooley
Nature Sanctuary,
highlighted in red. The 7.2
hectare project area
described by the Niagara
College team is highlighted
in yellow (Armstrong, et
al., 2021). The smaller
project site for 2021 is
outlined in blue.
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Methods

The project study area was divided into two main research areas, totalling 56 plots. These plots
were split between goat and human management, and are numbered G1-G28 and P1-P28.
Control and monitoring plots were randomly selected from both the goat and people managed
plots and were labelled with C or M respectively. The two main research areas are shown in
Figure 7 with Figure 8 showing the Plot locations. The grey dogwood thicket ecosystem is
highlighted in blue, and the woodlot is highlighted in red. Plots being actively managed were
prioritized based on the amount of invasives cover.

Figure 7: Map of plots within the research area. The research area is split between two main
ecosystems. Dogwood thicket is highlighted in blue and woodlot is highlighted in red.
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Figure 8: Location of research plots highlighted in Map 7.

Mapping Plots

Each plot is 50’ by 50’ and was measured using a measuring tape and having one staff stand at
one corner and the other walk to the adjacent corner. Corners were marked with orange stake
flags, and GPS points were taken at each corner. Control and monitoring plots were mapped in a
similar way, and marked with a center stake. The center of the plot was measured by measuring
halfway down one side, then measuring halfway into the center of the plot. The centre was
marked with a wooden stake, and GPS coordinates were taken.

Monitoring Protocol

Within each area of the research site, monitoring and control plots were selected at random.
Within these plots, a 10’ by 10’ observation plot was mapped out. The location of the
observation plot was determined by throwing a tennis ball into the plot from the north-western
corner of the larger plot. The location of the tennis ball marked the northwest-corner of the
observation plot. From this point, the 10’ by 10’ square was measured in the same way as the
larger plots were mapped. Corners were marked with blue stake flags. Monitoring of control
and monitoring plots were performed in the same way. The monitoring protocol is shown in
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Appendix 1, noting weather conditions, percent ground cover, known species and general
observations of the plot.

Photo Monitoring Protocol

Photos of monitoring and control plots were taken. A photo was taken in each cardinal direction
from the center of the plot. Additionally, a photo was taken that represented the whole plot,
and a photo was taken 10’ from the northwest corner of the observation plot. Monitoring of the
control plots was done at the start and end of the research season. A sign noting the plot, the
date and the photo being taken was present in each photo for future reference and to show
photo scale. Observations and photographs of goat monitoring plots were done before and
after each goat visit. Observations of human monitoring plots were done prior to volunteers
working in the area and at the end of the season. For this first year of the project the decision
was made to focus the project within a subsection of the study area to ensure the invasive
species are well managed. More plots will be visited in Year 2 and beyond.

Figure 9: Plot G17 at the beginning of the season, taken on May 18, and after the final goat
visit of the season, taken on July 14. The left image is the initial site, the right image is the
final site.
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Figure 10: Plot P23 at the beginning of the season, taken on May 18, and at the end of the
season, taken on August 19.

Invasives Management Techniques

Goat Grazing

Goat grazing started in the dogwood thicket ecosystem in early May as there was greater
growth present for the goats to eat. The goats started in plot G13 on May 10, and worked
through the dogwood thicket area until June 3. Within the dogwood thicket area, goats were in
each plot for one to three days. The goats began work in the woodlot area on June 7 and
remained in the area until the end of the summer. The goats cycled through the plots G16, G17,
G22 and G28.  The goats spent four to six days in each plot before moving, and returned to plots
two or three times throughout the season but for shorter periods of time. Goats were moved
when they appeared to be tired of a given plot. This means that they ate little, and laid down
most of the day.

Goats manage invasives by eating and scratching their horns. The goats ate the leaves and
smaller twigs of plants within the plots. Additionally, they ate bark off of trunks of trees and
shrubs. The goats also scratch between their horns using trunks of trees and shrubs that are
approximately four centimeters in diameter. This behaviour removed the bark off the trunk,
essentially girding the plant.

Human Management

Adjacent to the goat plots, there were a series of human managed plots where both staff and
volunteers worked to remove invasive species. To remove buckthorn, extractigators and
linoleum cutters were used to pull or girdle buckthorn. Within the plot P23 and P24, there is an
extensive patch of DSV. The seed pods from this plot were collected and DSV growth outside of
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the main plot was dug out. The goal is to manage the spread of the DSV patch and spray it with
a mixture of Garlon and RoundUp herbicides in 2022.

Discussion

Goat activity

Goat grazing began in early May and finished at the end of August. The project needs multi-year
data to fully understand what methods are more effective and it is hoped that the project will
run until 2023. For the first week of the project, five female goats were brought to the site.
From that point on, it was three male goats as the male goats are larger, and eat more.
Additionally, they are more independent, and are unconcerned about volunteer and visitor
activity surrounding their plot. Four male goats rotated throughout the summer --  Lynx, James,
Dean and JJ. The team of goats and interns worked on-site from Tuesday mornings to Thursday
afternoons.

The goats started working in the meadow and dogwood thicket area as there was greater
growth in early May than in other parts of the study area. Within this area, the majority of the
growth in May was grasses and gray dogwood, with sporadic invasive plant growth, including
buckthorn, honeysuckle and multiflora rose. The goats favoured the gray dogwood within these
areas. As a result, after multiple days in a given plot, the invasive plants were not eaten by the
goats because the goats had plenty of gray dogwood.

On June 7, the goats were moved to the woodlot area to plot G16 as the leaves were fully out.
This area is primarily buckthorn, both young plants and larger trees. Given the low plant
diversity in this area, the goats ate the smaller buckthorn and girdled buckthorn trees with
trunks about 4cm in diameter. The goats prefer eating leaves from 0.15m high to about 2m high.
As a result, when looking at a plot after the goats have left, there is still growth for the goats to
eat, even when the goats have stopped eating and appear to be finished with a plot.

There is also ash present in this area. The goats ate the ash leaves, and girdled some of the
thinner ash trees. While this is not the targeted plant, there is evidence of emerald ash borer in
the area as many ash were dead or resprouting, and D-holes are visible in many trees. It is
therefore expected that any living ash in the study area will succumb to the emerald ash borer.

After going through the plots G16, G17, G22, and G28, the goats were returned to G16 to
determine if the goats would eat the growth they missed their first time through. The second
time through, G16 and G17 were combined to make a single large plot. The goats were left in
this large plot for 5 workdays. James, who returned to work on the third day of being in plot
G16/17 ate more of the growth near the ground. After moving the fencing, there was still some
growth near the ground, but the goats were more active on their hind legs, reaching for growth
on higher branches. All the goats rested their front legs against larger trees to reach higher
growth. Lynx also balanced on his hind legs to reach higher branches that were further away
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from other tree trunks. Dean began balancing on his hind legs to reach higher branches near the
end of the summer, but he was not as skilled at pulling down high branches as Lynx.

After the goats had been in a plot for a longer period of time and the favoured growth had been
eaten, they began to get more aggressive when higher branches were brought down. When
visitors or a goat pulled down a higher branch, all the goats in the plot would eat from the same
branch, which could result in short-term aggression between the goats.

Within plot G22, there was a small amount of DSV growing in the western corner. The goats did
consume the DSV, though it was not their preferred plant. Humans did walk through the goat
plots to collect DSV seed pods to prevent further spread.

A day in the life of an Eco Goat
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Human Activity

Having interns on the property when the goats were present offered the opportunity to have
regular volunteer and visitor hours when the goats were working. The volunteer and visitor
hours are outlined in Table 1, though hours were changed when required due to rental van
availability. Volunteers and visitors were required to sign up to keep track of the number of
people on the property. An online platform, Calendy, was initially used, but the software
stopped working at the beginning of August. Email sign up was then used. Emails were
organized by Jen Baker, and by the interns using the ecogoat email. Regular volunteer and
visitor opportunities will continue next summer, though the times are subject to change.

Table 1: Regular volunteer and visitor hours at the Sheelah Dunn Dooley Nature Sanctuary.

Tuesday 1-3pm, 6-7:30pm

Wednesday 10am-12pm, 1-3pm, 6-7:30pm

Thursday 10am-12pm, 1-3pm

Humans began working in the plot P1, before moving through the dogwood thicket area. Within
this area, humans managed the isolated invasive plants in their plots. When humans began
working in the woodlot, they began working through the region in a methodical way. This
resulted in the complete clearing of the buckthorn within the human plot except for the
seedlings that grow from the seedbank already in the ground. Humans used extractigators to
remove buckthorn, including the roots. These plants were then hung upside down in trees to
prevent resprouting. Larger buckthorn were girdled using linoleum cutters and hatchets. These
actions will result in the death of the shrub within two to three years.

There is poison ivy present within the woodlot, and the goats consume the poison ivy, while
humans avoid managing plants in these areas. Humans were not always successful at pulling the
plant by the root. Plants did break at the stem and will likely resprout in the future which will be
managed during the ongoing monitoring.

In plots P23 and P24, there is an extensive patch of DSV. Seed pods from this area were
collected and put into garbage bags to limit spread. Additionally, isolated DSV plants were dug
up. This was done to contain the DSV within the patch. In 2022, it will be sprayed with
herbicides.

During Fall 2021 volunteers continue to work on managing buckthorn at the nature sanctuary.
The goats may be returned to the plots to allow a final management opportunity prior to winter.
Additionally, HNC will be testing the effectiveness of chemical management for buckthorn in a
plot situated away from the people and goat managed plots. This will allow the whole suite of
invasive management techniques (mechanical, chemical, goat grazing) to be evaluated.
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Year 1 Eco-Goats to the Rescue project by the numbers

3 goats work 251 hours

2 interns employed for 16 weeks

152 volunteers work 3,500 hours

76 visitors received a guided tour

100s of dead buckthorn

150 trees and shrubs planted

35 hours spent moving fencing = need for electric fencing moving forward

35 Instagram posts and 266 followers

$45,000 generously donated

Planting 2021

As a result of the successful invasives management in the human plots, planting in the is going
to commence in October and continue in early spring 2022. There will be 150 trees and shrubs
planted this fall, with an additional 300 in early spring 2022. Planting in the goat plots will occur
after more invasives have been managed in the plots.

Notes and Future recommendations

This project started in May in the dogwood thicket and meadow area. Given that the goats did
not eat the invasive plants in this region, we recommend that they are not returned to this area
in future years. We therefore recommend that the research starts in June, when there is enough
growth in the woodlot area for the goats to eat and that humans manage the invasives in this
area.

Initial fencing was primarily green, wooden slats, though this fencing was not ideal for moving
through a forest as it did not remain intact during the moving process. Orange snow fencing was
used to replace broken slat fencing, as it was easier to move. On the other hand, when the
goats were motivated to get out of the plot, the orange fencing was not able to keep the goats
in the plot, as the goats were able to break the links in the snow fencing that was attached to
t-bars or trees. In the future, electric fencing may provide an alternative, as it is lighter and
therefore easier to transport within the woodlot. When the goats had eaten their preferred
leaves within a plot, some of the goats would try to eat growth on the other side of the fence.
Electric fencing may deter the goats from this behaviour. Removing plants from around the
fence line was beneficial for decreasing the interest in the plants outside of the plot and made it
safer and easier for interns to move around the outside of the plot.
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We also recommend that higher branches be cut off and brought down to goat level as a Phase
2 to the project. This will allow the goats to consume the berries that would otherwise be out of
their reach. To maintain consistency, the number of branches that are cut should be dependent
on trunk diameter. As a way to eliminate the need to have measuring devices in the field, an
approximate measurement can be done using volunteers' hands and that measurement be
taken at breast height. We recommend the number of branches cut are to be determined by the
breakdown shown in Table 2. The number of branches cut within the determined range will be
dependent on the safety of cutting branches and the comfort level of those present.

Table 2: Number of buckthorn branches cut from buckthorn depending on the size of the trunk.

Size of Buckthorn Breakdown based on Hand Size Number of Branches Cut

small Up to the size that finger and thumb of
one hand can wrap around trunk

1-2

medium Up to size that two hands can wrap
around the trunk

3-5

large Trunk is larger than able for two hands
to wrap around it

5-8

Many of the afternoon 1:00p to 3:00pm visitor time slots were not filled as the season went on,
however visitors seemed to favour the evening time slots when the days were cooler and many
people had finished work for the day.  As well, potential visitors who reached out were looking
for opportunities to volunteer on the weekends.

Overall, we recommend the project begin in June in future years, and goat management only be
used within the woodlot area due to the high volume of invasive species. Furthermore, we
recommend the use of electric fencing to increase ease of fence moving and prevent goats from
escaping. Additionally, we recommend that the project begin a Phase 2 by cutting branches
within the goat plots to increase the accessibility of buckthorn berries to the goats.

Summary of Recommendations
● Start goat management in early June after leaf out
● Use electric fencing to increase ease of fence moving and to prevent goats from escaping
● Enter into Phase 2 by cutting branches within the goat plots to increase the accessibility of

buckthorn berries to the goats.
● Provide more evening and weekend volunteer and visitor opportunities
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Were project objectives met in Year 1?

The overall objectives of the Eco-Goats to the Rescue project are to:
● Determine the more effective invasive species management techniques - mechanical,

chemical, or goat grazing
● Manage invasive species
● Engage new volunteers and visitors to the HNC
● Educate the public on the importance of managing invasive plants

In Year 1 each of the project objectives have started to be met.

● Each of the invasive management techniques have been used in the study area. It is too early
in the project to determine which technique is the most effective.

● Hundreds of invasive plants have been managed in Year 1. The primary species is buckthorn,
but multiflora rose, tartarian honeysuckle and dog strangling vine have also been managed.

● 152 volunteers and 76 visitors have been involved in the project to date.
● Almost 200 people learned first-hand about the importance of managing invasive species

and gained skills to manage invasives in their yards.
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APPENDIX

Appendix 1: Plot monitoring protocol

Names

Date

Weather
conditions

Temperature Precipitation

Plot Number (Volunteer, Goat,
Control)

Before/After
Visit

Photo Taken GPS Point Taken

Y/N Y/N

Type of Cover % Cover Species (if known) and General Notes

Bare Ground

Leaf Litter

Fallen Debris

Moss

Grass

Forbes

Shrubs

Trees

Vines

General Notes
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