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1. General introduction
As student in 3rd year in LaSalle engineer school, I have to do an internship as technician in
order to put into practice the things we learned this year and in my technical school.
I had two criteria to do my internship: first go to Canada to improve my English and discover
this fascinating country and then do it in a company in relation with the forestry. The forestry
is required because I want to work in this domain after I get my diploma. I was in a first time
thinking to do this in a company which harvest the wood but a friend of mine, working in
Quebec says me that they don’t look for an internship but someone who can work or with a lot
of skills. So I decided to go in the Faculty of Forestry in the University of Toronto because this
is a laboratory which welcomes a lot of students.
I have asked a mission in relation with my 4th year option which is “Agronomy and territory”
then Eric proposed me to work on “the seed collection for old growth trees”. I find this mission
great because in France a lot of people speak about Canada as a wild place so I wanted to learn
more about that. A study in the seed is a good thing for me, we can’t work in forestry without
thinking of the seed and the post harvest replanting.
My boss’ mission is name “Toronto ravines revitalization study” the goal is to study the impact
of non native trees on the native’s one. In 1977, some researcher went to the ravine and
determined the proportion of Norway maple (10%) then in 2015 a student done the same thing
and he saw that the Norway maple take the advantage on the other trees with 30% of the cover.
My mission was to spot all the big native trees by GPS and then calculate if we have enough
seed to replace the indigenous. And at the end of the research, collect seed from the native trees,
sow them in a tree nursery and plant them in Toronto.
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2. Laboratory presentation
Historic
The Faculty was founded in 1907 by Bernhard Fernow in Toronto and was Canada’s first
Forestry Faculty. The goal was to teach young student in forestry how to manage the forests
without destroying them. This way of thinking began with the realization that our seemingly
endless natural resources could in fact run out. It’s first Dean, Bernhard Eduard Fernow, was
North America’s first practicing professional forester.
Graduates from the Faculty pioneered the integration of professional forestry into pulp and
paper operations, set up Canada’s first commercial reforestation program in Ontario, and
pioneered wood preservation. Dr. Eric Jorgensen was the first to use the term “urban forestry”
in its present meaning and the first to study it in depth, and in the 90s, the Faculty was the first
to develop an interdisciplinary, professional Masters program in Forest Conservation
The actual president of the University of Toronto is Mr Meric Gertler. The address of the
Faculty is:
33 Willcocks St
Toronto, ON M5S
Missions of the laboratory

The University has two main goals: produce engineer who know how to manage safely a forest
and conduct research in pioneer domains.
The laboratory do a lot of research in many domains in relation with the wood, for example:
the use of wood to made green chemistry, study the pest on the trees, the impact of the hive bee
on the forest bee… The goal is to understand the ecological relations, use the forest and preserve
it.
The Laboratory works thank to the subventions from the provincial government which give the
more money, then contracts with invasive species center and from the Federal government. The
way they function is when the government or a company faces to an ecological problem they
ask the laboratory in return of money. The annual budget is about 200 000 Canadian dollars
which allow to pay the material for the research, the charges links to the building and the staff.
Sandy’s team is composed by 1 doctor, 9 PhD, 5 MFC and 10 summer students. There is no
precise hierarchy all people work on his study but we can draw this organization chart.
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Figure 1- Laboratory's organisation chart

After a discussion with Mrs Sandy Smith, we can full fill the SWOT analysis table below. We
learn that the laboratory answer a lot of problematic with 130 publications posted but there have
to faces to a small budget.

-

-

-

Strenghs
Laboratory is close to the problem because a lot of invasive species come
from the cities.
Well filled address book.
Lot of experiences and knowledge.
Open the mind of the students thanks to
the studies subjects
A lot of people with different
backgrounds

weaknesses
Can’t spend too much time on a
problematic because they need to
answer a lot of question to earn money.
No connection between researchers and
subjects.

Opportunities
Inhabitant living close to the ravine are
interest in the invasive’s plant study

threats
The government want to give less
subvention to the laboratory

-

Table 1- SWOT analysis
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3. State of the art
3.1. Increase tree cover in Toronto

In 2011, 81% of the Canadian population was living in a city with an urbanization rate of 1.1%
per year (STATISTIC CANADA, 2011). This augmentation of the population in city cause an
increase of the city area but when you first come Toronto you are very surprise to discover that
the population density is low ( 4 149.5 inhabitants/km² compare to Paris 21 000
inhabitants/km²; WIKIPEDIA). Another think surprising is that there are a lot of trees, about 1
to 2 trees per house, people are proud of that. By this way the Toronto’s tree cover is estimate
at about 19.5% (CBC NEWS, 4 January 2017) but the goal is to reach 40 % in 2022 (City of
Toronto, Parks, Forestry and Recreation, Urban Forestry, 2013).
3.2. Native and Invasive trees
The native trees are the species which were growing in North America prior to colonial times.
For example the red maple, Acer rubrum, is native to eastern North America with an extreme
range from Newfoundland to North Dakota and south to Texas. If someone plant a red maple
in another region it will not grow well because it isn’t adapt to the day length (HENRY KOCK,
2008)
The invasive plants are able to grow in many locations because they come from a similar climate
in Europe or Asia so they grow well. In the colonial times horticulturists and foresters have
planted some trees from where they come from and they become to grow. Some species have
well growth in North America and replaced in some place the native trees. It can be explain by
a simple reason because they are bring from Europe to Canada the trees don’t have to face they
pest so they grow well and in another hand the native trees have to resist they pest so they
reproduce less and have more difficulty to produce seeds.
3.3. Toronto’s ravines
The ravine was few century ago a big river which created a cavity, the slope is too high for
people to built there. By this way and after few floods in some place in Canada due to over
cutting wood, people have let this place wild so this place is cover by a lot of trees. Now the
place is control by the government because of the ecological interest. The ravines are some
forest in the city which are a place where a lot of runner who come every day practicing sport
and walk with their dogs. There are about 300 km of trails but the rest stay wild. This is a good
place for the research because there aren’t people who cut wood or plants so we can study the
impact of invasive trees. This is a wild place near to the University and makes the research
easier.
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Figure 2-Ravines Map

3.4. Research mission
In 1977, two researchers went in the ravines, look at the trees and spots on a map where the
Norway maple which is an invasive tree was, this was the beginning of the research. Then in
2015, a student went to the same place and looks the expansion of this species. He discovers
that in 40 year to tree cover increase by 30% in the area.
The Problematic of this mission is:
How can we reach the 40% tree cover in 2022 and faces the invasive species?
My supervisor’s idea is to use the ravines as the seed bank because there are big native trees in
a public area.
The action mode is to go in the ravines spot all big native trees by GPS, write the diameter and
the species on the map. By this way we will have an inventory of the bigger native trees then
we will be able to calculate the approximate amount of seed that we would sow and estimate
how many trees we will produce. The goal is to find enough trees and seed to reach the goal of
40% tree cover in the area of Toronto and plant native tree instead of invasive tree like they do
actually.
In spotting the big trees we are almost sure that this is a native and that he was here before
colonial period. Indeed when an oak measure 50 cm of diameter under bark we can say that he
is 100 years old. So in spotting only over 60 cm diameter trees, most of them have about 150
years before the European come. (NATUROSCOUT, official website)
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4. Material and methods
4.1. Matérial

During my work I have used:
- A GPS system Garmin MONTANA 600 to spot the trees
- DBH tape to measure the diameter
- A map
- A computer to report all the results
- Microsoft excel
- Admin access to https://www.opentreemap.org/torontoravines/map/

Figure 3- Garmin Montana 600 use on the field

4.2. Methods
Theory
The first step of my mission was to meet Mrs Marry who is a cartographer. She made the
different maps you can find in the report. On these map we can see all official trails and subway
stations. Each day I draw on the map how to go there and which trail I would walk next day.
After each day I have write on the board which work is done, download the data on excel
convert the file in a file which can be download on opentreemap.
Practice
To realize my work I had to walk around the forest trail with my two colleagues and look at
about 20-30 meter around us if we see a big native tree. Then we have to examine it to be sure
that it is healthy because some trees look very big and healthy but in the other side of the tree
you can found dead bark or bark disease like on the American beech.

LEPOIVRE Vincent
3rd year Internship
Oak seed collection – University of Toronto
6

2017

Figure 4- American beech bark disease (white fungus)

Then we measure the tree and report this information in the GPS. In this, we enter the name of
the species, the diameter and the name of the ravine.
We have walked the 70 km of trail and then I have entered all the references in my laptop to
export them in opentreemap.

5. Old growth tree seed collection
5.1. Big trees spotting
During my walk I have spot the trees with the GPS, the point was edit as: Date-species-DBH
So after downloaded it on my laptop I obtain this file:

Figure 5-excel file after exportation
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Then I have to change the form in template downloaded on opentreemap.org as following. I
have to inverse the coordinate (longitude become point x) and enter the name in Latin.

Figure 6-file with opentreemap.org template

We can see the GPS position, the name of the ravine or river, then the Latin name and the DBH.
The file is added as manager user on the website to obtain this map, with the tree as green
points.

Figure 7-Map obtain on the web site

The website allow clicking and seeing only one species, this think is very useful because the
seed harvesting season are not the same for all species.
The tree summary is below:
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Genus-Species
Acer
Nigrum
platanoide
Saccharinum
Saccharum
Betula
alleghaniensis
Papyrifera
Carya
Cordiformis
ovata
Fagus
Grandifolia
Juglans
Cinerea
Nigra
Juniperus
Verginiana
Larix
Laricina
Morus
Rubra
Ostrya
Virgianiana
Pinus
Strobus
Populus
deltoides
Prunus
Serotina
Quercus
Alba
Macrocarpa
Rubra
Velutina
Salix
Salix
Tilia
Americana
Tsuga
Canadensis
Ulmus
Americana
Total général

number of
trees
72
1
1
19
51
5
3
2
7
6
1
21
21
21
11
10
15
15
1
1
1
1
4
4
26
26
10
10
19
19
190
28
10
132
20
7
7
3
3
34
34
1
1
437

DBH
Mini
45
69
95
68
45
28
37
28
34
34
45
40
40
24
24
45
36
36
32
32
63
63
23
23
44
44
45
45
31
31
37
45
37
56
64
86
86
39
39
31
31
57
57
23

DBH
Max
133
69
95
111
133
67
55
67
58
58
45
81
81
82
70
82
63
63
32
32
63
63
40
40
96
96
106
106
68
68
136
102
91
136
113
144
144
78
78
89
89
57
57
144
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Average
DBH
80,82
69,00
95,00
84,84
79,27
48,40
49,00
47,50
42,43
42,00
45,00
57,67
57,67
54,52
44,45
65,60
44,53
44,53
32,00
32,00
63,00
63,00
29,00
29,00
70,23
70,23
80,70
80,70
50,53
50,53
81,67
75,07
68,30
83,64
84,60
107,71
107,71
57,00
57,00
52,26
52,26
57,00
57,00
72,00

2017

We have spot 26 species and 16 genus, it is a good summary because of the presence of a lot of
species. We have spot the bigger trees of each species. We can see that the major species are
the oak (Quercus) and maple (Acer).

5.2. Seed Forecasting

The seed forecasting is a practice which consist in observing the branch of the trees and
determinate the potential of seeds production. There is a scale for the seeds production you have
to know before going to the field (ONTARIO TREE SEED PLANT, 2014).
Unit of Measure
1lb coffee tin
A hard hat
5 gallon pail
1 bushel basket
1 full burlap bag

Number of Liter
1 liter
2 liter
20 liter
36 liter
100 liter
Table 2- seed forecasting volume unit

After having spot 437 big trees we have decided to do the seed forecasting, the first step was to
check when the seed forecasting period of each tree is. I discover that most of the tree we have
spotted can be survey by beginning of august (ONTARIO TREE SEED PLANT, 2014): all
species of Oak, Ironwood, Maples, Walnut, Ash, and Hickory. But the seed collecting season
will be different for example October for all the Oaks.
So we came back to all trees previously spot on the GPS and look on the branch to look for the
seed and write down in which category the seed production is. The scale below:
Main
Species
White Pine
Oaks
Maples

failure

Light

Medium

Heavy

Bumper

< 20 L
< 10 L
< 10 L

20-30 L
10-30 L
10-30 L

30-50 L
30-50L
30-50 L

50-70 L
50-80 L
50-80 L

70 L+
80 L+
80 L+

Table 3- Estimating Crop size (Liter per Tree)

The results are not actually collected for all species but we already have done it for the Oaks
and send 5 000 acorn to a nursery to be sow.
During the seed forecasting I was surprise to see that the big reproducers are not always the
biggest Oak in the ravines so I had create an Excel file to be sure of this point. The x-axis is the
diameter in cm and Y-axis is the seed forecasting.
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The encoding of the seed forecasting in digital is below:
seedforecasting
Failure
Low
Medium
High

code
O
1
2
3

Table 4-encoding seed forecasting

Correlation between DBH and Seed
production

Seed forecasting

3

2

1

0
60

70

80

90

100

110

120

130

Oaks DBH in cm

Figure 8- Correlation between DBH and Seed production

With this figure we can quickly notice that there is no eventual correlation between the DBH
and the seed producing so that confirms what I was seeing on the field. This is stange because
normally it has to follow a gauss curve. In fact, when the tree is too small he doesn’t produce
seeds and when he is too old he stop producing acorns.
This figure can be explain by the fact that in some places there is just one or somes Oaks maybe
there isn’t enough pollen in the atmosphere and there is no fecundation so no acorns production.
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5.3. Goal of 40% canopy cover

We know that the Toronto city want to increase the tree cover by two and there is actually 10
million trees. That means that the city needs 10 millions more trees from 2013 to 2022: 9 years.
The city will needs 1.11 million trees a year without taking care of the 40% invasive trees. If
we want to reach the goal of 40% of cover in 2022 and replace all the invasive one we will need
1.5 million trees per year.
Example based on Oak plantation:
We know that the average rate of germination for the oak is from 80% to about 58% (Semis et
plantations dans la forêt de chêne-liège de la Maâmora, 2011)
To have 1.5 trees a year we will maybe need between 1.9 and 2.59 million seeds per year. This
number is just based on Oak so we had to search for each species the germination rate and the
number of seeds collected. On it we need to subtract the number of trees which dead or cut by
the inhabitant and the young tree which dead after planting. In another hand we have to take
care of the natural regeneration.

After this discussion, we can say that the city will need about 3 million seeds a year to produce
about 1.5 millions which is quiet impossible by the quantity of seeds needed and the place
needed in the nursery.
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6. Ameliorations
6.1. Local seeds

We can think that the easy way to have native seed is to go in the bottom of the country where
no invasive were planted and take the seeds on the ground. This will be easier to collect the
seed but we will not have the same enthusiasm from the Ravines inhabitants. Actually, Eric’s
team earns enough money to works thanks to the donation indeed the inhabitants are very proud
of the place they live. Collect the seed in Toronto is more expensive than the other solution but
people in Toronto are very proud to know that the tree they plant come from their city so the
price is not a problem.

6.2. Seed forecasting
We can have save time in doing the seed forecasting at the same time that spotting the trees. It
would have allowed us to save about 70 km of walking. The spotting will have taken more time
because we need to spot the tree and do the seed forecasting but the longer was to walk from
one tree to another one. However we would have to wait 3 week to begin the trees spotting
because it wasn’t the season to do the seed forecasting in July.

6.3. Native’s species?
Another point can be purpose to discussion, in fact we supposed that all trees bigger than 60
cm of DBH are older than 100 year but how can we be sure? In this case we should have drill
some trees to count the number of ring and determine the medium age of the trees.
Then we are not sure that we collect seeds from the tree spotted because we take them on the
ground, how can we be sure that they come from the tree up our head? In a second time how
can we know the genetic quality because we don’t know with which tree these one have
reproduce himself? So we have to ask ourselves: do we want native seed or native seed with a
good genotype? If we want a perfect tree we would have to work on the tree reproduction. For
example we could protect the flower and practice a manual reproduction as it’s done for some
species of tree.
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6.4. Information given

I think that a big step of work can be made on link with marketing and data processing work.
During my work I have discover that some big trees are identify with official tag but we have
no information on it. A lot of people work on the trees, trails and ravines but there is no
discussion between the different institutions. I think it would be interesting for all of us to link
the wards, the city and the laboratory to work together. Another interesting point is that the city
write on is policy that she want to fight the invasive species but in fact when you walk in the
ravines you can see a lot of cut trees but not a lot of invasive one’s. There is a big work to do
on it in fact if they let some of them they will produce a lot a seed and colonize all those places.
Another point which can be improved is the tourism in the ravines, you can meet a lot of people
in this wild place. People go there to walk with their pet but they just go in the ravine they know
near to their house. There are some maps in some place but not a lot. It would be interesting to
create a website of “the Toronto’s city trail” where you can plan a big trip for sport. This website
can be link to different websites for tourism in Toronto and do advertising of this place.
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7. Personnal review

This internship is a great experience because before this moment I didn’t know the urban
forestry. This is a good job which seems like landscape architects because we have to think the
forest to be welcoming for the biodiversity for the pleasure of the people walking here. In the
case of Toronto ravine the goal was to control different invasive species of trees.
For the future I want to stay in my first position and work in wood production in big forest in
France like in the east in the Meuse, Alsace and Moselle country. I would prefer to work in the
management of wood production than study the impact of the human activity on this resource
because I want to work on the plant’s production. In wood production there are more pressure
and challenge, it is close to my character. But I know that I have to keep in mind that the
exploitation of the wood has to be thinking with the background of biodiversity chain. If we cut
wood in bad condition, the soil and the biodiversity is broke so this is bad for the environment
and by this way for the future trees too.
Out of my job I can say that this internship was an amazing experience. I was alone in a foreign
country during 4 month and have to speak English all the time. Speaking English was very
enjoyable for me. I love to discover a country, his way of life and try to have a better level of
English. I have met a lot of very friendly people, Toronto is a very active city where shops, bar
and museum are open almost all the time. I have discovered some amazing landscape, people
live in the middle of nowhere with big house, car and road. But the Canadians live in a perfect
respect with the environment for example there is no paper on the side walk.
After coming back to France I have discover that there is a huge difference of size between the
thinks in Europe and America. By this way I think that in Europe we act to decrease the
pollution but when you see the way of life in America you discover that we act at a small level.
In fact America uses a lot of fossil resources so we can’t imagine the pollution in Asia. In France
We are look for the small pollution but I think we have to think at a global scale and not just in
France.
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8. Professional review
This internship allowed me to discover the domain of academic research. The goal was to
recreate a wild place in the middle of the city. I have discovered Dialog Company which has
the strong that the headmaster was a teacher in the faculty. He has a real impact on the society
because his company designs the building of the future.
I have discovered how to use a walking GPS and how to manage the data to create a map on an
open data. During this internship I have developed an interests on the seed preparation in the
goal of sow them so maybe I could look for a job in this branch of the agronomy at the end of
my studies.
During this internship I was in a total autonomy in the field I just saw my boss every night and
morning. He gave me the goal of the week and then I have to organize my work for the week.
I have to plan where to walk, how to go there (subway or bike) and then contact my colleagues.
This experience makes me proud because I am a part of the creation of a big project. In fact,
this is the biggest project actually in the environment in Toronto. All the seeds use to plant trees
in the park will come from the trees I have spotted with the help of my colleagues.
During this internship, I have learned how to do an inventory of fauna and flora in a forest and
know now all the common name of plant in a forest.
 During these 3 month I have improved English level and I am now fluent.
 This experience allows me to discover that the Canada is a country where the
environment is a big discussion and act a lot in this way.
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9. Conclusion
The city can’t reach his goal of 40% canopy cover because the city will need too much trees
and by walking in the ravines I didn’t found empty place where we can add as much tree.
The goal of protecting the forest is a great job, I think Toronto is a very great city in the hand
of ecology. My opinion is that this mission has to continue but forget about the city goal. This
mission will have to be done for some place in the ravine. Indeed some places have a lot of
invasive species so for me the right goal is to collect seed and produce trees to replace all the
invasive.
The big interesting point is that most of the people in Toronto are very interest by the ecology
and their environment. Indeed people in Toronto live in a big city but with a lot of green place
to walk and have great time.
To end this thesis I don’t think the city can reach the goal of 40% of canopy and replace all the
invasive species. I think the city have to focus on the protection of the native species and help
the inhabitant to plant trees in their front garden. Toronto is a green city so for me the best
choose will be to keep this canopy cover and work on the health of the ravines and replace all
the dead tree and in the future the old one because a lot of trees in the garden will dead soon
because of their ages.

In the point of learning I can say that I have learn a lot of things for my studies and in the hand
on my English I can say that I am now fluent, speak and understand English is not anymore a
problem for me.
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Glossary
DBH= Diameter at Breast height, diameter taken at 1.3m
GPS= Global Position Satellite
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Abstract
During this internship carried out in Toronto, in the Toronto ravines revitalization team,
a work on the native species has been done. The first goal was to spot all the big natives trees
in the city, for this year 437 trees of 26 species have been referenced. Then a big work has been
done in the seed forecasting to know the potential number of seeds that we could collect. In a
same time we have determine the health of different big seeder, collect the seed and send them
to a nursery.
Thanks to these experiments, we could grow in the future trees with native genotype to
replace the invasive species in some part of the Toronto’s Ravines.

Résumé
Cette mission a été conduite dans la ville de Toronto, au sein de l’équipe de recherche « Toronto
ravines revitalization ». L’objectif principal été de fournir à «un cabinet d’architecte des jeunes
arbres qu’il puisse planter dans un projet de parc dans le quartier financier. Pour cela, tous les
arbres d’intérêt de situant à moins de 30 m autour des sentiers de balades ont été inventorié
dans les ravines (anciennes rivières maintenant sèches mais avec pente trop importante pour la
construction). L’aspect général de l’arbre, son état sanitaire, ses dimensions et déterminer son
potentiel semencier ont été analysés. Les relevés ainsi que la localisation GPS ont été consigné
dans un fichier Excel.
Ainsi 437 arbres ont été sélectionnés et cartographiés. Ce qui représente 16 familles d’arbres
avec 26 espèces différentes. Seuls les plus gros arbres ont été repérés. Ces variétés
augmenteront la biodiversité du nouveau parc.
Les principaux arbres rencontrés sont l’érable Acer avec 72 arbres sur 437 et le chêne Quercus :
190/437.
Key words:
Big trees
GPS
Native genotype
Ravines
Seed collection
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