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1.0 Abstract 

Sheridan College is committed to embracing sustainability in all aspects of its operation. 

A significant component of sustainability on campus includes maintaining green areas 

on campus abundant with healthy trees. At Sheridan’s Davis Campus, many of these 

green areas where trees grow are suffering due to human activity, drought, and saline 

soil conditions. To characterize these problems and to identify options for improving the 

health of trees on campus, a complete tree inventory was conducted on the most 

vulnerable areas of campus. After discussions with the ACER staff and Sheridan’s 

grounds staff, the trees that line busy roads, parking lots, and walkways were identified 

as priority areas for study. 100 trees in the vicinity of Sheridan’s main entrance were 

inventoried for this project. Data collected for each tree included species, total height, 

diameter at breast height, crown width, carbon sequestration, health status, and GPS 

location. Based on this data, recommendations were made for future plantings at 

Sheridan College. Tree species that were found to thrive on campus and that should be 

included in future plantings include Red Oak, Freeman’s Maple and Pyramidal English 

Oak. Tree species that were found to be suffering on campus and should be avoided in 

future plantings include Austrian Pine and Ash species as well as Silver Maple.  
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2.0 Historical Background of ACER 

On June 5, 1992, the Convention for Biological Diversity, also known as the Biodiversity 

Convention, was opened for signature at the Earth Summit in Rio de Janeiro. The 

Biodiversity Convention entered into force on December 23, 1993, and with it, the 

Smithsonian Institution was commissioned to develop a protocol for the inventory and 

monitoring of forest plots (1). Smithsonian protocols ensure that data is collected 

consistently in a highly standardized manner, so that it can be compared accurately 

across various years and locations. In Canada, the Biodiversity Convention has been 

adopted, and there are now 80 plots in Canada actively employing Smithsonian 

protocol. Eighteen of these one-hectare plots in Southern and Central Ontario were 

established in part by ACER (Association for Canadian Educational Resources), also 

known as Climate’s Sake (2).  

ACER monitors these plots in collaboration with various community partners. Within 

each plot, the Smithsonian protocol is applied, and all trees with a DBH (diameter at 

breast height, or 1.30 m) exceeding 4.00 cm are monitored for height, crown width, 

DBH, and health status. All trees are tagged so that accurate data can be maintained 

over future years (2). Smithsonian protocol is used at all of ACER’s monitoring sites, 

including the areas that we have inventoried at Sheridan College.  

ACER was founded in 1987 by Alice Casselman, a former teacher who has successfully 

merged her passions for teaching and wilderness conservation in establishing ACER. 

ACER is heavily involved with community and school-based initiatives to educate and 

encourage participation in tree planting and monitoring programs to restore ecosystem 

health. ACER has developed many unique Canadian programs and materials to “build 
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an army of citizen scientists to monitor climate change in their own backyard” (3). With 

the resources, programs, and creative teaching methods that they provide, ACER is 

making wonderful strides toward mitigating climate change with the power of trees. 

Some of the programs offered by ACER are as follows (3): 

Tree Caching 

● A self-guided nature walk that 

encourages people to identify and 

learn about trees 

Measuring our Resources 

● Enables individuals and groups to 

collect data and to monitor forests 

in their communities accurately 

Tracking for Success 

● Provides organizations with the 

tools and training needed to track 

the success of newly planted sites 

Planting for Change (P4C) 

● Collaborate with schools to create 

planting sites that can serve as a 

mini-climate change outdoor labs 

Go Global 

● A network of one-hectare forest 

plots which demonstrate the 

effectiveness of long-term 

monitoring and reporting  

Youth Stewardship Project 

● A successful organizational 

partnership initiative to maintain 

and enhance natural areas in the 

Humber River Valley 
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3.0 Contact Information 

As a nonprofit organization, ACER is a relatively small company with only five main 

employees. We have worked closely with all staff members in the development of our 

project. However, our two main contact people are Alice Casselman and Mike McMillan. 

Their contact information is as follows: 

Alice Casselman, President 
ACER (Climate’s Sake) 
92 Lakeshore Road East, Suite 219 Mississauga, ON L5G 4S2 
(905) 891-6004 
alice.casselman@acer-acre.ca 
 
Alice is the Founding President of the ACER. Alice worked as a science department 

head for the majority of her 35 years of teaching, and she has integrated her passion for 

education to each of ACER’s programs. Alice is involved with many other organizations 

to promote outdoor education and restoration, including the Toronto and Region 

Conservation Authority and the Carolinian Canada Coalition. 

Mike McMillan, Project Coordinator 
ACER (Climate’s Sake) 
92 Lakeshore Road East, Suite 219 Mississauga, ON L5G 4S2 
(905) 891-6004 
mike.mcmillan@acer-acre.ca 
 

Mike has a B.Sc. in Environmental Science and a B.Sc. in Chemical Engineering, and is 

also a graduate of Sheridan College’s Environmental Control program. Mike began 

working for ACER earlier this year. At ACER, Mike manages many diverse 

responsibilities and works with the organization’s network of community partners and 

volunteers. 
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4.0 Goals of Project 

The overall objective of our project aligns closely with the mission of ACER. As a non-

profit organization, ACER is committed to providing education and promoting ecological 

action in response to climate change. Similarly, our project is also founded on a 

commitment to educating our community at Sheridan about the importance of trees in 

the face of changing climate, as well as improving Sheridan’s overall sustainability 

performance. Essentially, the goals of our project can be summarized as follows:  

● To enhance Sheridan College’s sustainability performance by developing a tree 

inventory 

● To analyze tree inventory data and provide recommendations for future tree 

plantings at Sheridan 

● To provide data about trees on campus that could be used to educate the 

community about climate change through future expansion of Tree Caching trails 

One of the programs that ACER has developed in order to achieve their goals is tree 

caching. Tree caching is a simple activity that allows people to follow a tree-lined trail, 

and learn along the way. Certain trees along this trail are marked with Quick Response 

(QR) codes, which can be scanned using a smartphone to provide the user with instant 

information about that particular tree. In 2014, Sheridan College interns at ACER began 

to develop a tree caching trail at Sheridan’s Davis campus to encourage personal 

education about trees and insight about the ecological value of trees, especially as 

climate changes. While we were not able to expand the existing tree caching trail at 

Sheridan as we had hoped to, the data that we gathered as part of our tree inventory 

could certainly be used to expand this trail in the future.  
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Part of developing a tree caching trail involves identifying and measuring trees, which 

are also components of the tree inventory that we did develop. A tree inventory involves 

determining the species of the trees, assessing the health status of the trees, and 

measuring the trees (height, diameter at breast height, and crown width). After a 

discussion with Gord Ide, Manager of Facilities Services at Sheridan College, it was 

decided that our project priority should be to focus on the trees at Sheridan’s Davis 

Campus at the greatest risk. These are the trees that line busy roads, parking lots, and 

walkways. Many of these trees are not in good condition, which we hypothesized could 

be due to frequent interactions with human activity, drought, and the effects of salt used 

on the roadways during the winter. To guide the grounds staff at Sheridan, we decided 

to prioritize our time toward collecting complete data on the most vulnerable trees on 

campus. Our hope is that in the future, Sheridan College will be able to make educated 

choices on which tree species they plant in these vulnerable areas based on our 

recommendations, so that healthy trees will thrive even in the face of human activity, 

drought, and saline soil conditions.   
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5.0 Activities  

5.1 Tree Planting 

As part of ACER’s tree planting program called Planting for Change (P4C), the team 

was involved in tree planting activities. In addition to planting trees, the P4C program 

also includes studying the growth and health of the trees that are planted on an annual 

basis in the hopes of identifying the resilience of varying tree species in different 

conditions, especially in changing climates. The team was involved in the tree planting, 

measuring, and testing at various locations including the Niagara Region, Humber 

Arboretum, and Wildwood Park.  

 

Niagara Region – [St. Catharine’s, Niagara Falls, and Port Colborne, Ontario] 

The team was able to learn the basics behind planting tree saplings such that roots are 

not constricted and sufficient nutrients and water reach the roots. The team was also 

able to collaborate with elementary and secondary school students to plant 16 different 

species of trees in the region.  

 

Wildwood Park – [Mississauga, Ontario] 

At Wildwood Park the team further developed tree-planting techniques by planting 

shrubs near riverbanks. In addition, we became knowledgeable in the Riparian Zone, 

which is a narrow bit of land on the banks of rivers or streams. 
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5.2 Tree Inventory 

Under ACER’s guidance, the team became knowledgeable in performing a Tree 

Inventory. A Tree Inventory consists of conducting field analysis to measure and 

monitor trees to gain insights into tree health within a certain area. Through ACER’s Go 

Global program at Humber Arboretum and through completing a Tree Inventory at 

Sheridan College’s Davis Campus, the team was able to gain practical experience in 

performing Tree Inventory.  

 

Humber Arboretum - [Etobicoke, Ontario]  

At the Humber Arboretum the team was able to develop the fundamentals of performing 

a Tree Inventory. This includes identifying the key characteristics of trees such as the 

species, height, DBH, and crown width along with any information into the health 

condition of each tree.  

 

Sheridan College - Davis Campus - [Brampton, Ontario] 

At Sheridan College, the team was tasked with performing a tree inventory to 

understand the various tree species in areas of the campus that posed the greatest risk 

to tree health such as around major roadways. The aim of the Tree Inventory is to 

identify species that show greater resilience to increased human activity and the use of 

salt on roadways. After identifying a suitable area with the guidance of ACER, which is 

shown in Figure 5.1, performing a Tree Inventory from start to finish allowed the team to 

gain a thorough understanding of the key processes around developing a tree inventory. 

The team was able to successfully assess 100 trees in the given area, which was 
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spread across three areas, and collect important information about height, DBH, and 

relative health. Through the information collected, the team was able to identify trees 

that are currently in poor health and provide recommendations on the best species to 

plant in vulnerable areas susceptible to salt spray or increased human activity. 

 

 

 

Figure 5.1. Location of Areas 1, 2, and 3 at Sheridan College - Davis Campus. 
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6.0 Project Timeline 

The activities that were completed over the course of this project are summarized in 

Figure 6.1 below.  

 

Figure 6.1. Timeline of Activities Completed for ACER Project from April 29, 2015 - 
August 4, 2015. 
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7.0 Data Analysis 

As part of the tree inventory exercise over the last few months near areas of high 

vulnerability for the health of trees, extensive data was collected on each of the tree 

species in the area studied. High vulnerability areas were detected near roadways, and 

were subdivided into Area 1, Area 2, and Area 3 as shown in Figure 7.1. The collected 

geospatial information is accessible through a web browser at: 

https://www.google.com/maps/d/edit?mid=zODoyGak1GgQ.k8eLCswIa8Ug 

The study comprised studying approximately 100 trees. Information around tree height, 

DBH, health etc. were collected and analyzed. 

Figure 7.1: Location and Density of the 11 Tree Species Measured at Sheridan 
College – Davis Campus (Distributed in Areas 1, 2 and 3)!

  
The analysis showed that there are approximately 11 different species of trees in 

varying density within the study area as shown below in Figure 7.2. Red Oak and Ash 

have the highest density with Red Spruce and Staghorn Sumac with the least density 

within the three areas."
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!
Figure 7.2: Density of trees in studied areas by tree species 

!
Some species show increased resilience and health whereas some are more 

susceptible to damage. The population breakdown of the healthy versus unhealthy trees 

is shown in Figure 7.3. 

!
Figure 7.3: Breakdown of Tree Population by Health 
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Ash and Austrian Pine proved to be the species most susceptible to damage with the 

entire population of both species showing either bare branches or symptoms of 

degradation. Pyramidal English Oak, Red Spruce, Staghorn Sumac, Silver Maple, and 

White Spruce are the healthiest with all of their population showing no signs of 

degradation. Freeman’s Maple and Red Oak were largely healthy as well with only 33% 

of each of their populations showing any signs of degradation.  

 

7.1 Tree Species Analysis 

Major tree species in the areas studied have been analyzed in greater detail below and 

the average key demographic information for each tree species is summarized in Table 

7.1. 

 
Table 7.1: Average Characteristics of Each Tree Species 

Species Average 
Height (m) 

Average 
DBH (cm) 

Growth 
Factor * 

Average Age 
(years) 

Ash 12.5 28.3 4 45 
Austrian Pine 10.4 35.8 4.5 56 

Freeman's Maple 11.7 35.5 4 56 
Littleleaf Linden  6.4 21.5 3 34 
Norway Spruce 14.0 34.2 4 54 

Pyramidal English Oak 7.8 11.5 4.5 20 
Red Oak 5.3 12.8 4 20 

Silver Maple 15.0 37.3 3 44 
* Reference 4 and 5 
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7.1.1 White Ash (Fraxinus americana) 
 
Of the ash species, White Ash is the most common in Canada. Mature white ash trees 

portray the distinguished diamond-shaped pattern on their bark. White ash are 

considered medium to large sized trees, growing up to 30m with a DBH up to 150cm 

(6). In autumn, the leaves turn yellow or a unique bronze-purple. In total, 19 white ash 

trees were measured with majority (14 trees) distributed in Area 3 and the rest (5 trees) 

located in Area 2 (Figure 7.1). The height of the measured trees averaged 12m with an 

average DBH of 28cm. Based on the DBH, the age of the White Ash trees can be 

estimated at 45 years. 100% of the White Ash trees showed symptom of disease and 

insect infestation (Figure 7.3). The emerald ash borer is the most probable culprit, as 

these Asian insect pests have killed millions of Ash trees (6). 

 
Figure 7.1.1: White Ash Leaves (Left), Emerald Ash Borer Infestation (Right) 
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7.1.2 Austrian Pine (Pinus nigra) 
 
Also commonly known as the Black pine, the non-native Austrian pine was introduced to 

North America around 1759 (7). These trees are tall evergreens, with long, dense green 

needles and produce oval shaped light-brown cones. Austrian pine trees are fast 

growing trees that maintain foliage year-round and grow to mature heights reaching 

20m with a spread of 12m (8). Only 4 Austrian pine trees were measured at Davis 

Campus and all were distributed in Area 2 (Figure 7.1). The height of the measured 

trees averaged 10m with an average DBH of 36cm. Based on the DBH, the age of the 

Austrian pine trees can be estimated at 56 years (Table 7.1). Like the White Ash, 100% 

of the Austrian pines had symptoms of disease/ insect infestation (Figure 7.3). These 

trees showed evidence of needle cast on the lower branches, as roughly 45% of the 

needles were orange in colour (Figure 7.1.2). This may be attributed to climatic factors.  

 
Figure 7.1.2: Healthy Austrian Pine (Left); Evidence of Needle Cast (Right) 
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7.1.3 Freeman’s Maple (Acer xfreemanii) 
 
Freeman’s maple, found in various parts of southern Ontario, is a hybrid of the red (Acer 

rubrum) and silver (Acer saccharinum) maple trees. These rapidly growing trees reach 

mature heights of 12-18m and are up to 6-12m in width (9).  They exude a brilliant red 

colour in autumn. Freeman’s maple trees observed at Davis Campus were upright with 

foliage growing in an oval shape. In total, 6 Freeman’s maple trees were measured. 3 

trees were located in Area 2, and 3 trees in Area 3 (Figure 7.1). The height of the 

measured trees averaged 12m with an average DBH of 35cm. Based on the DBH, the 

age of the Freeman’s maple trees are estimated at 56 years, similar to the estimated 

average age of the Austrian pine trees (Table 7.1).  33% of the Freeman’s maple trees 

measured had minimal foliage (Figure 7.3). Leafhopper and drought may be possible 

factors contributing to this condition.  

 
Figure 7.1.3: Freeman’s Maple Leaves (Left); Evidence of Minimal Foliage (Right) 
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7.1.4 Littleleaf Linden (Tilia cordata) 
 
Native to Europe and Asia, these medium-sized trees produce cream-coloured flowers 

that are fragrant and attractive. At maturation, Littleleaf Linden trees reach a height of 

20m, DBH range of 40-80cm and a crown spread of 12m which portrays a symmetrical 

pyramidal shape (10). In total, only 5 Littleleaf Linden trees were measured at Davis 

Campus, all located in Area 1 (Figure 7.1). The height of the measured trees averaged 

6m with an average DBH of 21cm. Based on the DBH, the age of the Littleleaf Linden 

trees are estimated at 34 years (Table 7.1). Overall, the trees showed no symptom of 

disease. Still, there was evidence of mechanical damage at the base of the bark, which 

may be attributed to animal browsing.  

 

 
Figure 7.1.4: Healthy Littleleaf Linden 
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7.1.5 Norway Spruce (Picea abies) 
 
Norway spruce trees, which originate in Europe, are commonly used as throughout the 

globe as Christmas trees. Similar to the Austrian pine, the Norway spruce are evergreen 

trees that keep foliage year-round.  Distinguished by their columnar shape, slumped 

branches and diamond-shaped cones, these trees are the fastest growing of the 

different spruce species (11). Norway spruce, at maturation, grow to heights ranging 12-

18m and DBH ranging 100-150cm (12). All 7 trees, measured in Area 2, featured dark 

green needles and beautifully patterned flaking bark (Figure 7.1, Figure 7.1.5). The 

height of the measured trees averaged 14m with an average DBH of 34cm. Based on 

the DBH, the age of the Norway spruce trees are estimated at 53 years (Table 7.1). 

About 50% of the trees measured showed symptom of disease as there were some 

bare branches. The may be caused by a hot, dry conditions as spruce thrive in colder 

climates (13). We observed no evidence of mechanical damage or defects.  

 
Figure 7.1.5: Foliage of Norway Spruce (Left), Bare Branches (Right) 
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7.1.6 Pyramidal English Oak (Quercus robur ‘Fastigiata’) 
 
With dark green foliage that do not change with season, the non-native Pyramidal 

English oak exhibit narrow upright and columnar growth. These moderately fast-growing 

trees reach heights ranging 15-18m with a crown spread up to 6m (14). In total, 11 

English oak trees were measured on campus, all distributed in Area 1 (Figure 7.1). The 

trees portrayed the characteristic columnar growth (Figure 7.1.6). The height of the 

measured trees averaged 7.7m with an average DBH of 11cm. Based on the DBH, the 

age of the Pyramidal English oak trees are estimated at 20 years (Table 7.1). These 

trees are thriving well on Davis campus with no evidence of mechanical damage, defect 

or symptoms of disease.  

 
Figure 7.1.6: Healthy Pyramidal English Oak 
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7.1.7 Red Oak (Quercus rubra) 
 
Red Oak is a common oak tree of eastern Canada. It can be found across central and 

southern Ontario. They grow to a height ranging between 20-30 m with a DBH reaching 

greater than 120 cm (15). The leaves are dark green and turn a deep red in the autumn. 

Red oak trees observed at Davis Campus had yellow-green leaves at the upper surface 

with paler shaded leaves underneath (Figure 7.1.7). In total, 36 Red oak trees were 

measured, with 33 trees allocated in Area 1 (Figure 7.1). The height of the measured 

trees averaged 5m with an average DBH of 12cm. Based on the DBH, the age of the 

Red Oak trees are estimated at 20 years, which is similar to the estimated age of 

Pyramidal English oak trees. Majority of the Red Oak trees depicted a healthy status 

with no evidence of mechanical damage or defects. Still, 33% of red oak trees 

measured showed symptom of disease, as more than 50% of the branches on these 

trees were bare (Table 7.1). Possible abiotic factors such as construction, soil 

compaction, herbicides, and salt may have prevented the tree from thriving.   

 
Figure 7.1.7: Healthy Red Oak (left); Evidence of Disease (right) 
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7.1.8 Silver Maple (Acer saccharinum) 
 
Distributed throughout central and eastern North America, the Silver maple is one of the 

10 most common trees in Toronto (16). Silver maple trees grow up to 20-35m in height 

with DBH up to 100cm (16). The slender lobed leaves are light green on the upper 

surface with a silvery-white underside. Unlike its hybrid counterpart (Freeman’s maple), 

the leaves of Silver Maple trees turn light yellow to brown in autumn. At Davis Campus, 

a total of 5 Silver maple trees were measured, all distributed in Area 1 (Figure 7.1). The 

height of the measured trees averaged 15m with an average DBH of 37cm. Based on 

the DBH, the age of the Silver maple trees are estimated at 44 years (Table 7.1). These 

trees are thriving well on Davis campus with no evidence of mechanical damage, defect 

or symptoms of disease (Figure 7.1.8).  

 
Figure 7.1.8: Healthy Silver Maple (Left), Silver Maple Leaves (Right) 
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7.1.9 Other Trees 
 
Compared to the tree species mentioned above, the Red Spruce, White Spruce and 

Staghorn Sumac were considerably lower in density. There were only 2 Red Spruce, 3 

White Spruce, and 2 Staghorn Sumac trees measured in areas, specifically in Area 2 

(Figure 7.1). However, all three species are in good health with no signs of damage or 

degradation (Figure 7.3). The Red Spruce had an average DBH of 19.15cm, the 

Staghorn Sumac had an average DBH of 6.25cm, and the White Spruce had an 

average DBH of 18.25cm. The average height of the Red Spruce, White Spruce and 

Staghorn Sumac were measured to be 9.1m, 7.3m and 4.1m respectively (Table 7.1).  
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7.2 Carbon Sequestration 

Carbon sequestration describes long-term storage of carbon dioxide or other forms of 

carbon to either mitigate or defer global warming and avoid dangerous climate change. 

It has been proposed as a way to slow the atmospheric and marine accumulation of 

greenhouse gases, which are released by burning fossil fuels. Carbon sequestration 

means capturing carbon dioxide (CO2) from the atmosphere or capturing anthropogenic 

(human) CO2 from large-scale stationary sources like power plants before it is released 

to the atmosphere. Once captured, the CO2 gas (or the carbon portion of the CO2) is put 

into long-term storage. 

 

The most common example of carbon sequestration in nature is during the 

photosynthesis process of trees and plants, which store carbon as they absorb carbon 

dioxide (CO2) during growth. Because they soak up the carbon that would otherwise 

rise up and trap heat in the atmosphere, trees and plants are important players in efforts 

to stave off global warming. Environmentalists cite this natural form of carbon 

sequestration as a key reason to preserve the world’s forests and other undeveloped 

lands where vegetation is abundant. Not only do forests absorb and store large 

quantities of carbon; they also produce large quantities of oxygen as a byproduct, 

leading people to refer to them as the “lungs of the earth.” 

 

As shown in the Appendix, the most carbon was sequestered by older, established 

trees such as Silver maple and Freeman’s maple trees. These trees are valuable to 

maintain on campus and continue to remove CO2 from the atmosphere.  
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8.0 Research Findings 

While taking tree measurements to develop our inventory, we noticed various health 

issues affecting the trees lining the roads and parking lots at Sheridan's Davis Campus. 

Many of the trees had bare branches or very few leaves, which could be attributed to 

numerous causes. One potential cause is the heavy vehicular and pedestrian traffic 

surrounding the trees. These activities can cause soil to become compacted, and 

prevent trees from getting enough oxygen, water or physical space for their roots. 

Another possibility is drought, since there have been long periods of time without any 

rain this summer which strains all tree species. However, two of the most concerning 

symptoms of disease that we observed were on the ash trees (genus Fraxinus) and 

pine trees (genus Pinus) that we sampled. In contrast, many species also showed good 

resiliency and a number of species can be seen thriving in these conditions on campus, 

which include the Red Oak, Freeman’s Maple, and Pyramidal English Oak. 

 

8.1 Red Oak 

Red Oak trees are usually planted near residences and parks.  They provide shade as 

they are large trees and enhance the beauty of the surrounding area due to their lush 

foliage.  Red Oak trees prefer soils that are acidic and sandy. They are moderately 

tolerant to a soil salt but intolerant to salt spray. This may be a factor causing the foliage 

disfigurement and reduced growth of the red oaks. Also, if soils develop high pH, these 

trees may develop chlorosis symptoms. As with other oak species, Red Oak trees are 

susceptible to oak wilt, a fungal disease caused by Ceratocystis fagacerarum (17). This 
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determinately causes leaf discoloration, defoliation and possible death. However, Red 

Oak trees are tolerant to drought and air pollution (17). 

 

8.2 Silver Maple 

Silver Maple trees at maturation grow large in size as such require vast amount of land 

space for their intense root system. Having soft, brittle wood, these trees are prone to 

damage (i.e. rain storms and wind speed winds).  As such, high maintenance is 

required to trim the trees to prevent impairment.  Similar to Red Oak, Silver Maple trees 

prefer soils that are acidic but also moist. They are moderately tolerant to alkaline soils, 

soil salt and salt spray (18). Tolerant to drought, they provide auxiliary water during dry 

periods (18). Unfortunately, Silver Maple trees may cause weed growth due to the 

spread of seedlings. Likewise, these trees are vulnerable to Verticillium wilt, which will 

cause leaves and branches to droop and severe infections may be fatal (19).  

 

8.3 Pyramidal English Oak 

Although slow growing, English Oak can live for hundreds to thousands of years. They 

have strong infrastructure. As they grow into a large frame, they require large open 

areas to flourish. While intolerant to soil salt, English Oak trees are highly tolerant to 

acidic and alkaline soils, and moderately tolerant to salt spray and drought (20). These 

trees are susceptible to anthracnose and mildew, which causes leaves to become 

moldy and brown spotting respectively (21). Proper maintenance will help avoid the 

attraction of beetles that may transmit oak wilt.  
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8.4 Freeman’s Maple 

As mentioned, Freeman’s maple is a hybrid of the Red Maple and the Silver Maple. It 

portrays the beautiful colour scheme of the Red Maple while having strong branch 

infrastructure and fast growth rate from the Silver Maple. Unlike its parent species, 

these trees are less susceptible to chlorosis. Often planted in city parkways, Freeman’s 

Maple trees grow into a large frame with a lush canopy. Although intolerant to soil salt, 

Freeman’s Maple trees are highly tolerant to acid soils, and drought conditions and 

moderately tolerant to alkaline soils and salt spray (9). As these trees are considered 

‘bleeders’, pruning should be avoided in Spring to prevent the loss of sap (9). Similar to 

the Silver Maple, Verticillium wilt may be a potential health factor.   

 

8.5 Ash Trees 

Many ash trees in Southern Ontario suffer from Emerald Ash Borer (EAB) damage. The 

Emerald Ash Borer, an invasive pest species from Asia, can attack and eventually kill all 

species of ash trees (22). The most substantial damage is caused by EAB larvae, which 

destroy the layer under the bark required for transporting nutrients and water throughout 

the tree. With this essential transport system compromised, ash trees can die within 2-5 

years of infection (23). Symptoms of EAB infestation include bark deformities, yellowing 

foliage, dead branches, and thin tree crowns. An infected ash tree is shown in Figure 

8.5 below. Unfortunately, most of these symptoms are not apparent until after two or 

three years of infestation (22). Because of the very short timeframe between 

perceivable infection and tree death, it is extremely difficult to treat and recover ash 

trees once they have become infected. There is an trunk injection of TreeAzin® 

Systemic Insecticide, which is owned by the Canadian Forest Service, that can control 
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EAB effectively. TreeAzin® is produced from Neem tree (Azadiracta indica) seed 

extracts. It is injected directly into a tree’s conductive tissues, and moves upwards with 

the flow of water and nutrients. This injection kills insect larvae by disrupting normal 

molting, and can also reduce fertility and egg viability when adult females feed on a 

treated the tree's foliage. TreeAzin® can protect against EAB for up to two years. 

Unfortunately, these injections are very expensive, at approximately $5.75 per 

centimetre of diameter (24). Considering the sheer number of ash trees on Sheridan’s 

Davis Campus and their poor health status, biannual injections at $5.75 per centimeter 

of diameter (approximately $200 per tree) is likely not a feasible option. 

  

Figure 8.5. Ash Tree Infested by Emerald Ash Borer. Bark Damage and Insect Exit 
Holes are Apparent in (a). Yellowing Foliage is Shown in (b). 
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8.6 Pine Trees 

Numerous Austrian Pine Trees were identified on Sheridan’s Davis Campus as part of 

our tree inventory. Unfortunately, we noticed that all of these trees showed evidence of 

needle cast, particularly on their lower (oldest) branches. Needle cast is a disease 

affecting many coniferous trees, including spruce, pine, fir, cedar, and juniper species 

(25). At Sheridan, needle cast was most prominent on pine trees. One of the infected 

trees at Davis Campus is shown in Figure 7.1.2. These trees were infected by 

Lophodermium seditiosum, a fungal pathogen. Austrian, red and Scots pine are most 

susceptible to this disease (26). Affected pine needles initially appear reddish, followed 

by more of a yellow-coloured appearance. Eventually, infected needles start to fall or 

“cast” off the branch, leaving new growth at the branch tips. Infection can result in crown 

dieback, branch kill, defoliation and, rarely, tree mortality.  

 

Usually, pine needle cast outbreaks occur following successive wet summers. This is 

because high moisture levels are optimal for spore production, dispersal and infection 

(27). 2013 and 2014 were very wet summers in Southern Ontario with frequent rainfall, 

creating conditions conducive for the spreading of needle cast throughout Sheridan’s 

Davis Campus. Since the current summer of 2015 has been relatively dry, we 

hypothesize that needle cast will not affect pine trees on campus as severely next year 

because spore production, dispersal and infection will decrease in these dry conditions. 

However, if the current overall climate change trend of wetter/warmer summers 

continues, the incidence and severity of pine needle cast at Sheridan may increase in 

years to come. 
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9.0 Recommendations 

Based on our tree inventory, it is evident that certain tree species are able to tolerate 

the human activity, drought, and saline soil conditions on Davis Campus more readily 

than others. Red oak, Silver Maple, Freeman’s Maple, and Pyramidal English Oak trees 

all were able to grow successfully, while Ash and Austrian Pine trees were not able to 

endure these conditions as easily. These trends are shown in Figure 7.3.  

 

9.1 Red Oak 

Red Oak has the highest density in the areas examined at Davis Campus. Given the 

relatively good health of the trees, it is recommended to grounds keeping staff to 

continue to grow Red Oak trees. However, due to their low tolerance to salt spray, these 

trees should be planted away from the roadways and instead be planted near the 

campus buildings. Due to the fact that they are large trees, Red Oaks can produce 

considerable shade in the summer months, thereby reducing the need for cooling within 

the buildings. Situating this tree in outdoor study areas or benches can also help 

provide shade for students while being able to study outdoors. It is recommended that 

grounds staff look into treatment option for a common disease known as oak wilt such 

as the use of Alamo® fungicide injection as a preventive measure (28). 

 

9.2 Silver Maple 

Due to the high maintenance associated with the Silver Maple, it is recommended that 

this species not be planted extensively on the campus. Due to its brittleness, it is prone 

to breakage and may cause collateral damage during storms from loose tree limbs. 

Although tolerant to drought, it reacts adversely to salt and is not suitable for the areas 
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that border major roadways. Given that the Silver Maple trees planted to date are 

relatively healthy, it is recommended to maintain those trees while refraining from 

increasing their population extensively. 

 

9.3 Pyramidal English Oak 

It is recommended that grounds staff continue to increase the population of the 

Pyramidal English Oak. This species possesses a strong trunk to support their large 

tree canopy. Pyramidal English Oak are also able to tolerate to salt spray and can thus 

be grown closer to the major roadways at Davis Campus. The effectiveness of this tree 

species at Davis campus is evident in the fact that the entire population is healthy with 

no sign of degradation. However, these trees can be susceptible to Antracnose and 

thus grounds staff should continue use good maintenance practices like timely pruning 

and removal of dead wood/plants near these trees (29). 

 

9.4 Freeman’s Maple 

As a hybrid tree species, Freeman’s Maple provides a sturdy tree structure combined 

with good aesthetics and higher resiliency to diseases such as chlorosis. These trees 

are also able to survive droughts and have a good tolerance level for salt sprays. As 

such, it is recommended that grounds staff plant this species along major roadways at 

Davis Campus. The population in the studied area is largely healthy as well, 

demonstrating that this species is able to thrive in the conditions on campus. Freeman’s 

maple is susceptible to Verticillium wilt and grounds staff should take precautionary 

steps to ensure that a common disease for this type of Maple is deterred such as using 

weekly sulfur applications or the natural equivalent in neem oil (30). 
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9.5 Ash 

While the cost of treating and maintaining an existing tree is often less than the cost of 

removing, disposing, and replanting the tree, and large, established trees are more 

beneficial to an ecosystem than newly planted trees, we do not believe that this is the 

case regarding ash trees at Sheridan’s Davis Campus. Considering the numerous ash 

trees on campus and their poor health status, biannual injections at $5.75 per 

centimeter of diameter (approximately $200 per tree) is likely not a feasible option. At 

Sheridan College, we believe the best option for the grounds keeping staff would be to 

remove the infected ash trees from campus to prevent EAB from spreading. Most of the 

trees on campus are so severely infected that they no longer provide the benefits of 

other urban trees such as reducing air and noise pollution, providing wildlife habitat, and 

adding beauty to campus. Cutting down the infected ash trees and replacing them with 

new resilient trees, such as Red Oak or Freeman’s Maple, is the best investment for a 

healthy tree population at Sheridan’s Davis Campus in the future.  

 

9.6 Austrian Pine 

It is our recommendation that the groundskeeping staff at Sheridan monitor pine trees 

infected with needle cast on campus. To prevent spores from dispersing, infected 

branches should be removed from the tree, swept up, and burned. Inspection and 

pruning should be done regularly to minimize the spread of needlecast to other tree 

specimens. Jack pine trees, the most widely distributed tree in Canada, are a smaller 

tree that can grow almost anywhere – even in sandy, shallow, or saline soil. Jack pine 

is a species that the Sheridan staff could consider for future plantings instead of 

Austrian pine trees.  
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10.0 Conclusion 

Given the results of the data analysis, it is evident that certain species of trees are able 

to better thrive in the conditions at Sheridan College – Davis Campus than others. 

Performing a Tree Inventory revealed that the most suitable trees to implemented near 

the major roadways include Pyramidal English Oak and Freeman’s Maple with Red Oak 

being implemented near buildings away from the roadways. Ash, Pine, and Silver Maple 

show adverse health and thus should be naturally reduced or, in extreme cases such as 

a disease, be removed proactively from the population of trees on campus. In addition, 

grounds staff should continue to explore preventive measures to ensure the long-term 

health of all species and continue to employ good maintenance practices. An example 

of a good maintenance practice is mulching. Surrounding the base of a tree with mulch 

can help retain moisture in the soil, while also preventing maintenance staff from getting 

too close to trees with lawn care equipment such as whippersnappers. When mulching, 

it is important to maintain a small buffer zone of approximately 6 inches directly around 

the tree trunk to protect bark from decaying.  
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11.0 Appendix: Tables 

Table 1: Raw Data Collected on Trees in Polygons 1, 2, and 3. Includes Species Name, Measurements, Health Notes, 
and Carbon Sequestration.  
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Table 2. Growth Factors of Trees Inventoried.  

Type% Average%Height%
(m)% Average%DBH%(cm)% Growth%Factor% Average%Age%(years)%

Ash$ 12.5$ 28.3$ 4$ 45$
Austrian$Pine$ 10.4$ 35.8$ 4.5$ 56$

Freeman's$Maple$ 11.7$ 35.5$ 4$ 56$
Littleleaf$Linden$$ 6.4$ 21.5$ 3$ 34$
Norway$Spruce$ 14.0$ 34.2$ 4$ 54$
Pyramidal$English$

Oak$ 7.8$ 11.5$ 4.5$ 20$
Red$Oak$ 5.3$ 12.8$ 4$ 20$

Silver$Maple$ 15.0$ 37.3$ 3$ 44$
 

Sample Calculation 

Average Age = Average DBH X Growth Factor* 

Average Age for Austrian Pine = 28.3 x 4 = 45 

* Growth Factor for each tree species was researched.  
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Table 3. Tree Population Breakdown by Polygon. 
 

Type$ Polygon$1$ Polygon$2$ Polygon$3$ Total$Number$of$Trees$
Ash$ 0$ 5$ 14$ 19$

Austrian$Pine$ 0$ 4$ 0$ 4$
Freeman's$Maple$ 0$ 3$ 3$ 6$
Littleleaf$Linden$$ 5$ 0$ 0$ 5$
Norway$Spruce$ 0$ 7$ 0$ 7$
Pyramidal$English$

Oak$ 11$ 0$ 0$ 11$
Red$Oak$ 33$ 3$ 0$ 36$

Red$Spruce$ 0$ 2$ 0$ 2$
Silver$Maple$ 0$ 3$ 2$ 5$

Staghorn$Sumac$ 0$ 2$ 0$ 2$
White$Spruce$ 0$ 3$ 0$ 3$
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Table 4. Tree Health Status Summary.  
 

Type$ Healthy$ Check$Health$ Total$Number$of$
Trees$

Ash$ 0$ 19$ 19$
Austrian$Pine$ 0$ 4$ 4$

Freeman's$Maple$ 4$ 2$ 6$
Littleleaf$Linden$$ 3$ 2$ 5$
Norway$Spruce$ 3$ 4$ 7$
Pyramidal$English$

Oak$ 11$ 0$ 11$
Red$Oak$ 24$ 12$ 36$

Red$Spruce$ 2$ 0$ 2$
Silver$Maple$ 5$ 0$ 5$

Staghorn$Sumac$ 2$ 0$ 2$
White$Spruce$ 3$ 0$ 3$
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