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In the fall of 2008, the Association of Canadian Educational Resources (ACER) conducted 

a project to revisit and monitor a sampling of five one hectare forest biodiversity plots 

established in the 1990’s in the Niagara Peninsula area.  The plots were located at Brock 

University, Short Hills Provincial Park, Borer’s Falls, Rock Chapel and Short Hills Nature 

Sanctuary.  The objective was to update the database from these plots by engaging the 

community to assist in monitoring efforts. The expected outcomes were the recruitment of 

citizen scientists and engagement of various stakeholders in the forest biodiversity monitoring 

network. The accumulation and the subsequent analysis of long-term data will provide insights 

into the species that populate the various locations and provide samples of ecosystems, and 

their response to a changing climate. The data will illustrate tree species that are at risk and 

those that are flourishing. In addition, continued study will determine which sites are adapting 

versus those that are vulnerable. 

In this project data collected for the two periods were compared. Analysis of the species 

diversity composition, diameter at breast height (dbh) class, height and canopy status from the 

sampled quadrats demonstrate that the forests are diverse, multi-aged and have a multistory 

structure. However, there are different dynamics in each forest. Notably, Short Hills Nature 

Sanctuary is showing decline of its older and larger trees and has increased its population of 

regeneration plants. The Brock University site is highly disturbed and has been impacted by loss 

of trees. The data from the sampled quadrat at Borer’s Falls indicates it is the most even-aged 

of all the sites and contains only three species. It will be necessary to complete the monitoring 

of the complete site to make a better assessment of species composition of the forest at all five 

locations. 

From the Niagara Peninsula Project the following recommendations can be made: 

• Sampling all quadrats in the 1 hectare plot will result in a more thorough and valid evaluation 
at each of the forest sites 

• It is important to establish a secure centralized data repository as well as shared data archival 
systems to ensure data is not lost 

• It is important to maintain electronic databases that include field data  
• The electronic database should contain information on location coordinates.  
•  Monitoring events would be more successful if scheduled during the monitoring window of 

late spring and early fall. 
• Naturalist groups and educational groups need to be approached a year in advance to allow 

for organizers to incorporate monitoring events in their schedules. 
• To better represent the Niagara Region it will be necessary to establish new plots at locations 

that will include a range of geographical sites, forest ecological communities, vulnerabilities to 
climate change and unique forest sites.  

• It is recommended that this project be continued for the next two years to ensure the new 
monitoring plots can be established in the Niagara Region.  
 

January 2009 
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1.0 Introduction 

In the late 1990’s, the Association for Canadian Educational Resources (ACER) 
established many long-term forest bio-diversity monitoring research plots in collaboration with 
Environment Canada, the Ecological Monitoring and Assessment Network (EMAN) and the 
Smithsonian Institution. Five of these monitoring plots were established in the Niagara 
Peninsula with the collaboration of local partners.  

The trees in these one hectare plots were measured by various groups, including 
naturalist clubs, Royal Botanical Gardens (RBG) staff, university students and volunteer “citizen 
scientists’. The data was collected using the Smithsonian Institution / Environment Canada 
biodiversity monitoring protocols. The locations of the five monitoring plots in the Niagara 
Peninsula area are at Brock University, Short Hills Provincial Park, Borer’s Falls, Rock Chapel, 
and Short Hills Nature Sanctuary.  

In early 2008 ACER developed a proposal to re-measure these plots. With funding from 
Environment Canada Courts Awards Pilot Project (ECAAP), ACER was able to return to the 
plots in the Niagara Peninsula area. The project staff included a Project Coordinator, a 
conservation forester and a Student Intern who started in September 2008 through the 
Carolinian Canada and University of Waterloo internship co-op program. 

 

1.1 The Significance of Forests 

Trees and forests have vital functions in the natural environment. They receive air and 
water to be cleaned, decrease air pollution, sequester carbon, and make oxygen available. They 
provide habitats for numerous ecosystems.  Terrestrial forests are known as ‘carbon banks’ 
because of the large amounts of carbon stored in forest plants and soils (David Suzuki 
Foundation 2008).  

Forests also prevent large increases in the amount of greenhouse gases such as carbon 
dioxide, methane and nitrous oxide.  While greenhouse gases are a natural part of the 
atmosphere, increasing levels as a product of human activities are resulting in increasing 
radiation and therefore a warming effect on Earth. With increased levels of carbon dioxide in the 
atmosphere several other alarming changes are occurring globally, including changes in 
precipitation patterns and increases in the number of extreme weather events such as drought 
(Colombo et al. 1998). 

For all these reasons, preserving the wellbeing of forests is an important part of mitigating 
climate change; yet forest health is increasingly coming into question.  “While forests tend to be 
viewed as unchanging due to the long life spans of trees compared to humans, forests in 
Ontario have been changing as a result of human activity since the middle of the 19th century 
(Armson et al. 1998)”.  As well as increased levels of carbon dioxide and changes in weather, 
two more examples of potentially damaging factors that human activity has produced are the 
acidification of soil and the accumulation of nitrogen as a by-product of industrial pollution 
(Colombo et al. 1998).   

Some species of trees fair better than others in changing conditions and they could 
become dominant over the current natural species.  “Climate change. . . is expected. . . to 
significantly alter the composition and function of forest ecosystems in Ontario.” (Schindler 
1998) 
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1.2 Objective 

The purpose of monitoring terrestrial biodiversity plots throughout the Niagara Region is to 
maintain a database that will provide significant insight into the species that populate the various 
samples of ecosystems and their response to a changing climate. The data will illustrate tree 
species that are at risk and those that are flourishing. Comparison of the data collected for the 
two periods can help to predict future change. Communities can become more aware of 
changes in forest biodiversity due to climate change over the last decade.  

 

1.3 Background of Project 

1.3.1 History of SI/MAB plots 

It is well established that the long term study and observation of forested areas is of great 
importance in understanding the natural environment, especially with the threat of global 
warming. Examining how ecosystems function and the role that biodiversity plays within this 
habitat can allow for anticipated negative impacts to be mitigated (Alonso and Dallmeier 2000).  

The Smithsonian Institute / Man and Biosphere (SI/MAB) biodiversity monitoring program 
began in the 1990’s (EMAN 2003) after the Convention on Biodiversity at Rio de Janeiro. 
Shortly after, Environment Canada adapted the Smithsonian Institution protocols to apply to 
Canadian forest types. These protocols specify standard measurement and data collection 
practices, allowing the information to be shared and compared regionally, nationally and 
globally. The protocols were created to facilitate long term monitoring projects, in partnership 
with communities, educators, researchers and other environmental organizations. Long term 
data storage and availability is an important component for monitoring trends in ecological 
change.  

 

1.3.2 Citizen Science 

ACER trains people to become citizen scientists. Citizen science is the concept of having 
a wide range of community members participates in a scientific endeavour. Citizen science 
allows people without experience in science to become involved in monitoring, through 
established protocols that use comprehensible and relatively simple methods.  

In the process of training, ACER’s program teaches citizen scientists that trees are 
important in sequestering carbon.  They see how the measurements they take can be used to 
calculate how much carbon their local forests can sequester. Their data is used for analysis and 
comparison and can be used by decision makers, making their experience rewarding and 
valuable.  ACER’s data are recognized and used by Environment Canada.  

A unique aspect of citizen science is that it allows for the participant to see and do; it is 
very hands on. In the process, citizens become more environmentally literate. Citizen science 
helps to build networks of like-minded individuals, students and community groups (Hague 
2007). Subsequently, these citizens are better able to participate in community discussions and 
influence decision makers at all levels. 

 

1.4 Citizen Scientist Objectives and Mission 

 The objectives of the Niagara Peninsula Project (NPP) volunteer development process 
were to make people aware of the monitoring efforts conducted in their community, engage the 
interest of volunteers and, finally, to monitor and collect data for previously established tree 
plots.  
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The underlying mission and expected value of this undertaking was to create a legacy of 
purpose, understanding, and empowerment that would lead participants to a fully understanding 
of their own carbon footprint.  

 

2. Method 

2.1 Process for Re-establishing Existing Plots  

2.1.1 Re-establish Communication with Initial Project Contacts 

In order to successfully re-measure the plots it was necessary to locate those involved 

with the initial project and recover the data from the several original sites and groups of people 

involved.  Most of those contacted were enthusiastic to learn that the project was being 

revisited.  

Some of the contacts provided only their original data while others had done further work 

with their site, mapping it and making the information available to the public through a website. 

Staff at RBG provided a binder and file folder containing information about the plot and lists of 

former volunteers who had expressed an interest in helping to monitor.  In two instances data 

had been lost or had been inaccurately recorded. 

 

2.1.2 Visit Plot Locations 

The next step was to visit each plot, checking location, condition and accessibility. An 
ACER staff person accompanied by a local person who was familiar with the plot when it was 
initially set up visited each site.  Using this process all plot locations were immediately identified 
with the exception of Rock Chapel, where the original maps had been lost and a search was 
required.  

Site visitation also allowed for assessment of changes to the plot in the last ten years. For 
example, at the Short Hills Provincial Park, deer fencing had been put up in some of the 
quadrats of the monitoring plot. 

It was further ascertained whether monitoring could be started immediately or if 
permission to bring a group of people onto the property was required. Lastly, it was decided that 
the two plots at RBG would be the starting point, as tagging at this location was easy to follow 
and would be helpful to those new at monitoring.  

 

2.2 Timeline 

The student internship and project began in September 2008 and continued through 
October and November. In view of the decade that had passed since the previous data 
collections at NPP sites, re-establishing contact and re-introducing the project was an uneven 
and lengthy process.  Time lines were not precise and overlapping of stages was considerable. 

 

 Approximately the first two weeks were spent searching ACER’s records, beginning to re-
establish contact with key individuals, and starting to collect data and plot maps that were not in 
ACER’s possession. After initial contact, correspondence continued via email and telephone. 
Timing differed for each individual, influenced by many factors including their workload, 
enthusiasm towards the project and their schedule. Some contacts were slow to respond and 
others had moved to other places of employment and were no longer in possession of the data.  

The second step was to gain permission for ACER staff and groups of people to enter the 
properties to measure. No problems were encountered in this process. In most cases staff had 
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to ensure that the groups of people on the land would cause minimal damage to the natural 
environment and that no trampling and no threat to biodiversity through invasive species 
contamination would take place.  

The next stage of the timeline was to contact nature and conservation groups in the area 
that would be interested in the project.  These could either participate as a group or inform their 
volunteer base so that volunteers could participate individually. Outreach to students and to the 
general public to find people interested in participating in terrestrial biodiversity monitoring was 
also initiated.  Volunteer recruitment strategies are discussed in greater detail below.  This stage 
occupied part of September and October. 

Volunteer training occupied part of October and November, with data collection at the 
plots largely occurring in November. 

 

2.3 Volunteer Coordination Plan 

2.3.1 Recruiting Volunteers 

One of the primary tasks in the NPP was to gather volunteers to help re-measure the plots 
and, in some cases, to become citizen scientists. In order to do this staff had to expand the 
area’s awareness of ACER’s project, its objectives and its importance. Staff started by reaching 
out to the contacts that were established in the initial project. A list of contact people and, for 
one plot, a list of prior volunteers, was called. Most of the contacts were enthusiastic about the 
news and provided the individuals who agreed to meet with ACER staff at the various locations 
to make the initial visits, as previously described.  

As a next step staff needed to do further outreach to others residing within fairly close 
proximity to the plots who would volunteer to be trained in the measuring protocols. This was 
achieved in several ways.  Staff started by discussing potential volunteers with the people met 
at the initial sites, who kindly agreed to pass the information on to others who might be 
interested in participating.  One of the contacts from the initial project was a professor at 
McMaster University, who wanted to spend two classes training his students and then going into 
the field and measuring. 

Staff were also in contact with teachers at Niagara College who were interested in 
incorporating monitoring into their classes in the future. Unfortunately, most already had a class 
syllabus that they needed to adhere to for the current term. 

Other groups indicated their willingness to send their members a call for volunteers and to 
post flyers. ACER created three versions of the call for volunteers. One flyer targeted nature 
and conservation groups, the second teachers and education groups, and the last was a 
general call that could apply to all.  A flyer was also created that highlighted some of the main 
points of the NPP. The flyers included pull-tabs at the bottom with the essential contact 
information.  

The call for volunteers was sent to conservation groups, nature clubs, high schools, 
special interest groups, university environmental associations, and companies. Many of the 
nature groups in turn agreed to forward the call to their pool of volunteers.  

Meghan Gillespie, ACER’s NPP university intern and volunteer coordinator, delivered the 
flyer to high school guidance departments for any students wanting an environmental placement 
for their required volunteer service hours.  Meghan also spoke with some of the geography 
teachers to see if they would be interested in taking their class out to measure. The flyers were 
also posted in the Niagara region at grocery stores, libraries, recreation departments, senior 
recreation centers, Brock University and Niagara College. 
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2.3.2 Volunteer Turnout 

Most volunteers were obtained through the flyer forwarded to them through their nature 
group.  Some interest was also expressed by post secondary school students and by staff from 
the Royal Botanical Garden.  Autumn proved to be a difficult season to secure outdoor 
volunteers due to the inclement weather.  In addition, many of the nature groups said they 
would like to participate but needed to know the dates a year in advance so that they could 
schedule them in.  

 

2.3.3 Training Sessions 

ACER arranged dates designated as training sessions throughout October and 
November. Staff sent out a wide range of options for times, dates and locations to those who 
had responded.  Although many expressed an interest a much smaller number attended.  

The most successful response was the one held at Borer’s Falls on a Friday in October 
when the weather was still fairly warm. The other very successful training session was with the 
McMaster University students, who were very eager to learn the measuring protocols. Many 
groups, especially the university and college environmental groups, expressed great interest, 
however the students’ busy schedules did not allow for participation.  

 

2.3.4 Training: SI/MAB Plot Protocols 

 In order to maintain consistent processes for long term monitoring of terrestrial plots 
EMAN has created a manual of protocols established for one-hectare plots.  Some of the main 
topics that the protocol addresses include plot establishment, record keeping, data and 
information collection methods, data compilation, and model data sheets (EMAN 2003). The 
protocol is designed to ensure that each plot is dealt with in the same way and that data 
collected in different locations and times by anyone trained in the protocol can reliably be 
included in the analyses.  

All volunteers were trained in SI/MAB Protocols.  For further details please refer to….. 

 

3.0 Steps to establish new biodiversity monitoring plots 

3.1 Site selection 

The need to implement new monitoring sites was based on the premise that the existing 
plots in the Niagara Region did not sufficiently represent the area with regards to forest 
communities, geographical representation and climate change vulnerability. The original plots 
were located along the Niagara escarpment throughout Ontario. Clearly, the Niagara Region 
has many more forest community types than those located on the Escarpment.  

In addition, there was a need to improve the spatial sampling of the Niagara Region 
forests to include the north east area at the mouth of the Niagara River, the North Shore of Lake 
Erie, the Niagara Falls area and the western forests of the Niagara Peninsula. Finally, based on 
climate change models it was suggested by our consultants that it would be valuable to include 
any locations where climate change models show either vulnerability or anomalous changes.  

Upon investigation it was also determined that the area around Dunnville, Ontario proved 
to be anomalous in climate change models from the surrounding areas and would be a 
particularly interesting site to establish a forest biodiversity monitoring plot. 
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3.2 Establishing Stakeholder Contacts 

A process for site establishment was discussed with our contacts from Brock University 
and Environment Canada, namely Professor John Middleton (Brock University) and Don 
MacIver (AIRD director) and Joan Klassen (Senior Research Scientist), both from Environment 
Canada.  Professor Middleton contributed valuable practical suggestions and helped to 
establish contacts with several key individuals within relevant land management institutions who 
were interested in contributing to biodiversity monitoring and long-term data collection.  

Networking at various events including the Ontario Urban Forest Council and the Niagara 
Glen Workshop also generated interest and exposed the protocols to interested stakeholders. In 
addition, by using Google aerial imagery maps and researching the various stakeholders who 
owned the forests in the desired locations, we were able to determine optimum locations and 
contact further potential partners.  

Once contacts were made the Intern and Project Consultant followed up with detailed 
information through meetings or by telephone.   

This process generated an overwhelming response. All groups contacted were interested, 
and have either committed to setting up a plot or are in the process of establishing a plot with 
their respective organizations (Figure 1).   
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Figure 1: Forest biodiversity monitoring sites (established and new) in the Niagara 
Peninsula 

  

Interested parties had questions in common regarding the amount of time to complete 
monitoring, the expected level of commitment, and the desired frequency of return visits. 
Another important question regarded the cost of establishing the plots. They were informed that 
costs were moderate, at about $1000 (2008 estimate) for the survey and the bio-bag. This cost 
can be reduced if the host group has access to measuring tools, survey post choice (wooden 
stakes vs. metal bars) and an in-house capacity to delineate plots.  

 

4.0 Data Analysis and Results 

4.1. Distribution of Tree Species  

An analysis of the established tree species distribution indicates that the five plots differ in 
populations and distributions of tree species (Figure 2). This is even true for the plots that are 
relatively close together. Borer’s Falls and Rock Chapel are located less than one kilometer 
from each other and yet the two display very different tree species. The Borer’s Falls study plot 
is located along a creek, whereas the Rock Chapel study site is located slightly above the ravine 
base away from the river. While Borer’s Falls has 48% black maple and 10% each of both ash 
and ironwood, Rock Chapel is made up of 85% sugar maple trees.  
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Figure 2: Species distribution for biodiversity monitoring sites in the Niagara Peninsula 

 

Brock University and Short Hills Provincial Park are two plots that comprise a paired study 
site, with the Brock University plot on campus and the Short Hills plot about 5 km away in a rural 
area.  In this instance both have the same major species, beech, which makes up 55% and 49% 
of trees at Brock and Short Hills respectively (Figure 3 and 4).  

The associated species vary between these sites. Norway maple, which is a non-native 
species, was found at Brock University. This site is more disturbed than the other and is 
adjacent to a parking lot and a service road soon to be made into a public road. Future 
monitoring of this site is important to study the impacts of increasing disturbance due to 
development. 

 

                                

       Figure 3: Brock University                              Figure 4: Short Hills Provincial Park 
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4.2. Diameter Class Distributions  

One of the measurements taken in the monitoring plots is the dbh (diameter at breast 
height). It is a standard measurement taken at 1.3 from the base of the tree and expressed in 
centimeters (cm). Dbh gives insight to the possible age of the tree. As the tree grows the dbh 
will also increase. Each tree species has a known approximate age/dbh relation but it is only a 
rough way to estimate the age of a tree as many factors influence the growth of a tree such as 
stress, extreme weather, sunlight and invasive species. None of the trees in the plots were 
planted; they are all part of natural forests. Any invasive species found are probably due to 
dispersal of seeds from birds and wind, from street trees planted in the community. The age of 
the trees also gives us insight into the age of the forest. Below are graphs for the five plots that 
illustrate the diameter class distributions. Trees in the 4-10 centimeter (cm) and 11-20 cm 
category are considered relatively young. 

In all of the plots except for Borer’s Falls over 50% of the trees are 4-10 cm in dbh (Figure 
5). In all plots as the dbh class increases the number of trees decreases.  The sampled 
quadrats for all the forest plots tend to follow a general j-curve, which is indicative of un-even 
aged mixed forest. In these 20m X 20m quadrats, only the Short Hills Nature Sanctuary quadrat 
contained two significantly large trees within the 90-100cm class. This may indicate an old 
growth forest. The remaining quadrats are most likely successional forests. As older trees are 
lost new gaps are created allowing the next generation to thrive and regenerate the forest. 

 

 

Figure 5: 2008 diameter class distribution of trees in sampled quadrats in the Niagara 
Peninsula forest biodiversity plots 

 

Although the majority of the trees at Short Hills Nature Sanctuary are below 30 cm dbh 
there are two outliers that have dbh values of 96 cm each. These two trees were at the bottom 
of the slope while most of the trees on the plot were on the incline and therefore face harder 
growing conditions and a greater chance of leaning or falling.  
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4.3. Comparing the dbh class of the old data and the new data 

It is also insightful to analyze the data collected in 7-10 years ago to the data collected the 
summer of 2008. During the original monitoring not all of the measurements were completed so 
only the dbh class measurements can be compared. The previous data collected at Borer’s 
Falls was lost and there were difficulties with the Brock dataset. Below are the diameter class 
comparisons of three of the sampled quadrats (Figure 6, 7 and 8).  

The plots at Short Hills Nature Sanctuary and Rock Chapel show that some growth has 
occurred in the 10 year period between monitoring sessions. Short Hills Nature Sanctuary also 
shows that many new trees have grown changing the forest size class curve from a more 
bimodal curve to a j-curve with losses of its large diameter trees.  The opposite is true for the 
Rock Chapel plot; many of the trees that were monitored previously have since died with 
minimal new growth. Unfortunately, a comparison for the quadrat sample at Brock University 
cannot be made since dbh values seem erroneous. The plot at Brock University shows an odd 
trend; the trees 10 years ago from the data are appearing larger than the trees measured today. 
Both of these plots were measured by the same group of students and it is a possibility that 
error occurred when they recorded the units of measure they used or when they inputted the 
data. At the present we are investigating the protocol used for measuring and hope to determine 
the cause for the discrepancy. This highlights the need to maintain and keep proper field notes 
and to imbed critical data in the data files as per the suggestion of Professor John Middleton at 
Brock University. Furthermore, a repository of all the data is needed.  

 

 

Figure 6: Comparison of diameter class (1998 and 2008) of Short Hills Provincial Park 
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Figure 7: Comparison of diameter class (1998 and 2008) of Short Hills Nature Sanctuary  

 

 

 

Figure 8: Comparison of diameter class, 2001 and 2008, Rock Chapel   
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4.4 Comparing Height  

The measurement of tree heights at the five monitoring plots indicates that all of the forest 
plots have a multi-canopy structure. An analysis of the height distributions in the monitoring 
plots shows that the 5-10 and 10-15 meter height classes contain the most number of trees in 
all of the plots (Figure 9). As the height class increases the number of trees decrease. The 
tallest tree is located at Short Hills Nature Sanctuary with a height of 54.25 meters. There are 
few trees that are above 35 meters tall. The majority is in the height range of less than 5 to 35 
meters. Brock University has very few trees that are taller than 20-25 meters tall as many of the 
larger trees have died back and many broken off due to the adjacent falling trees. Brock 
University plot to be largely composed of smaller trees followed by Short Hills Provincial Park.  

Rock Chapel and Short Hills Nature Sanctuary have some larger trees but again most are 
lower to mid range in height. Borer’s Falls has few very tall trees; most are between 5 meters 
and 30 meters. It is interesting to note that even though the Rock Chapel and Borer’s Falls are 
in relatively close proximity to each other and belong to the same stretch of forest they have  
different tree heights. Rock Chapel seems to have a greater number of small trees compared to 
Borer’s Falls where the tree heights are somewhat more dispersed. 
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Figure 9: Height classes of trees of monitoring plots in the Niagara Peninsula area 

 

The heights along with canopy status (Figure 10) both indicate that the sample quadrats 
consist of multistory canopies, which are critical for diversity of wildlife. The multistory canopy is 
also an indicator of ecological health. The forest at Short Hills Nature Sanctuary has 
demonstrated a loss of 2 of the 4 large trees over 60 cm in dbh. Many new trees have 
developed since the last measuring period. Lastly, the analysis of tree heights depicts that each 
of the plots have a multistory canopy with only Borer’s Falls showing a more mid-sized profile 
with fewer suppressed trees. This quadrat was largely composed of fairly even aged black 
maple trees. 



The Niagara Peninsula Project- Terrestrial Biodiversity Monitoring: Project Overview and Preliminary Data Analysis !

! "#!

0

5

10

15

20

25

30

Brock University Shorthills

Provincial Park

Rock Chapel Borer's Falls Shorthills Nature

Sanctuary

#
 o

f 
tr

e
e

s

Dominant

Co-Dominant

Intermediate

Surpressed

 

Figure 10: Canopy status of forest monitoring plots in the Niagara Peninsula area.  

 

5. Conclusions  

The NPP project was successful in meeting its goals.  Samples of the original project’s 

forest plots were re-evaluated as planned. New data was obtained for analysis of current 

conditions.  Some comparisons of past and current conditions were achieved, and it was noted 

that the pattern of height change over time in most cites approximated a j-curve, indicative of 

healthy forest progression and an environment conducive to biodiversity.   

Some specific details include the observation that the most abundant species found 

across all quadrats sampled were from the maple and beech families. Throughout the five plots 

more than 50% of the trees in each sampled quadrat were in the dbh class (height range) of 4-

10 cm. When the change in dbh class was compared to that collected in the late 1990’s and 

early 2000’s it can be seen that the general j-curve is maintained in most of the sites except for 

Short Hills Nature Sanctuary.  It can be concluded that tree health for the most abundant 

species is relatively good. 

Data was also added to the pool of information available for potential long-range analyses 

in the future; thus the Niagara Peninsula Project will continue to provide value for a wide range 

of organizations, educators and government decision-makers. Further analysis is to be 

completed on crown canopy and potential carbon sequestration of these forests and can be 

added to this data bank. 

The ACER team was able to conclude that it had been successful in achieving its 

community awareness and citizen scientist goals.  Interest and information seeking expressed 

by nature groups, environmental organizations, educational facilities and the public was high.  It 

was evident that the wide range of communication strategies employed, from personal contacts 

and telephone calls to flyers and posted notices, provided an effective approach for reaching a 

wide range of people.   
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Turn-out for volunteer training was lower than expected given the high level of interest 
expressed.  Short lead times to accommodate pre-existing schedules and adverse autumn 
weather conditions were cited as two major factors.  Ontario Nature, one of the groups 
contacted, needed to know one year in advance in order include the project in their event 
schedule. Postsecondary institutions indicated that they would like to participate but that 
professors needed to know in advance so that they could incorporate it into the class syllabus. 
This was the case at both Brock University and Niagara College.  

Forest monitoring must be completed in the interval after leaf fall and before spring melt 
permits damage to spring ephemeral communities, restricting the window of good weather 
opportunities and further discouraging outdoor participation.  Nevertheless, those who did 
participate were enthusiastic and those who were unable to do so requested greater notice for 
future opportunities 

Challenges met in the current study have generated recommendations to enhance future 

studies (see Recommendations below).  These recommendations include working with ACER 

partner associations to tighten procedures around long term data storage and retrieval, and 

working with funding partners to obtain longer term funding commitments so that lead times for 

partner groups can be honored and working in difficult weather conditions can be minimized. 

It is clear that the set up of forest biodiversity monitoring sites using the ACER 
methodology is doable and desired. In our efforts to scope out new sites to better represent the 
Niagara Peninsula region, we have been able to generate interest and commitment to establish 
more than our goal of three new plots in the Niagara Region. The Niagara Parks Commission at 
Niagara Glen, Niagara Region Conservation Authority at Point Abino, the Ruthven Historic Site 
at Cayuga and the Six Nations site near Caledonia are expected to set up plots in the early part 
of 2009. Three of these are committed and the others are in dialogue with their institutions to 
work out the necessary steps for implementation.  

We are in the discussion phase with the Provincial Parks personnel to establish a new site 
at Rock Point Provincial Park and the New Credit Mississauga First Nations site. The next steps 
would be for these sites to be surveyed, staked quadrats established, and training sessions 
conducted so that measuring can begin. Also, to prepare the host organizations it would be 
important to provide a check-list with updated potential costs.  

Gaining insight through the monitoring of forest plots allows a wide spectrum of people to 

observe changes that are occurring in our forests, examine why these changes are occurring 

and work toward helping forests flourish in our changing climate.  Gaining understanding of the 

forests in the Niagara Peninsula and their growth patterns can provide opportunities to protect 

the biodiversity within them against serious threats such as climate change.  

 

6.0 Recommendations 

6.1 Project recommendations: 

1. ACER partner with com mitted Niagara organizations to complete tree measurement 

projects at the new sites that have been identified. 

2. ACER and funding partners explore ways to increase lead-time for some funding 

commitments to one year, so that local partner groups have sufficient lead-time to 

participate and so that optimum weather conditions can be utilized. 

3. Local host organizations store current data in a consistent and readily retrievable 

manner, anticipating another one-decade study interval. 

4. ACER employ the format outlined for the current study in future studies. 
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6.2 On-site implementation recommendations: 

1. Metal stakes be used to mark all plots rather than wooden stakes, for increased 

durability and visibility. 

2. Tree tagging methods similar to those at the two RBG cites be used at all plots in 

addition to triangulation, for greater visibility and accuracy. 

3. Descriptive sketch maps be drawn by the survey teams, so that returning survey teams  
can locate cites efficiently. 

4. The relevant Nature or conservation groups be contacted immediately when it is know a 
plot will be measured, for maximum lead time. 
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