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ABSTRACT 
 

This report presents a compendium of 535 long-term forest research experimental 
sites grouped together into 34 research projects. Twenty of these projects are still active 
and 14 are completed. Most of the sites are located in Quebec, while a few are located 
in Newfoundland and New Brunswick. Although a number of projects are completed, 
many sites are still easy to find, while others require a bit more effort.  
 

The following selection criteria were used to include a project in the database: 
 

1. It was initiated or supervised by a research scientist working at the Laurentian 
Forestry Centre; 

 
2. It includes silvicultural treatments, regeneration measurements, growth 

measurements, genetic progeny tests, entomological studies or pathology 
studies; 

 
3. It includes data collected from one or more periods; and 

 
4. The experimental sites can be located in the field, regardless of whether or not 

the sites have been logged. 
 

The following metadata were provided for each of the 34 projects: project title; 
abstract, objectives and comments; project status (active or completed); a description of 
the experimental design; names and contact information of the person in charge of the 
project and collaborators; main species studied; type of treatment implemented; data 
activity and stability; type of measurement; experimental site establishment, 
measurement and treatment years; a description of the place where the data are 
located; names of those who contributed to the creation of the metadata; metadata 
creation and modification dates; name of the experimental site; nearest town or city; 
longitude, latitude, altitude and surface area of the site; Canadian ecozone, Quebec 
bioclimatic subdomain and administrative region of which the experimental site is part; 
status of the measurement device; integrity and type of sample plots; comments 
regarding the measurement device; and list of project-related publications. 
 

The database does not contain any field, laboratory or analysis data. Users 
wishing to obtain additional information or data relative to a project are asked to contact 
the person in charge of the project. 
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RÉSUMÉ 
 

Ce rapport présente un compendium de 535 dispositifs expérimentaux de 
recherche forestière à long terme regroupés dans 34 projets de recherche. Vingt de ces 
projets sont encore actifs et quatorze sont complétés. Les dispositifs sont situés en 
majorité sur le territoire du Québec alors que quelques-uns sont localisés à Terre-Neuve 
et au Nouveau-Brunswick. Bien que plusieurs projets soient complétés, plusieurs 
dispositifs demeurent facilement retrouvables alors que d’autres exigeraient un peu plus 
d’effort.  
 

Les critères de sélection pour qu’un projet s’inscrive dans cette base de données 
étaient : 

 
1- qu’il ait été initié ou qu’il soit sous la supervision d’un chercheur travaillant au 

Centre de foresterie des Laurentides; 

2- qu’il inclut, entre autres, des traitements sylvicoles, des mesures de 
régénération, des mesures de croissance, des tests de descendances 
génétiques, des études entomologiques ou des études pathologiques; 

3- qu’il dispose de données prises à une ou plusieurs périodes; et 

4- que l’emplacement des dispositifs expérimentaux soit localisable sur le terrain, 
que les dispositifs aient été coupés ou non. 

Pour chacun des 34 projets, la métadonnée suivante est fournie : le titre du projet; 
un résumé, les objectifs et les remarques concernant le projet; son statut (actif ou 
complété); une description du dispositif expérimental; les noms du responsable et des 
collaborateurs au projet ainsi que les coordonnées pour les rejoindre; les principales 
espèces étudiées; le type de traitement appliqué; l’activité et la stabilité des données; le 
type de mesure; les années d’établissement, de mesure et de traitement du dispositif 
expérimental; une description de l’endroit où les données sont localisées; le nom des 
collaborateurs ayant participé à la création de la métadonnée; les dates de création et 
de modification de la métadonnée; le nom du dispositif expérimental; la ville la plus près; 
la longitude, la latitude, l’altitude et la superficie du dispositif; l’écozone canadienne, le 
sous-domaine bioclimatique et la région administrative du Québec dont fait partie le 
dispositif expérimental; le statut du dispositif de mesures; l’intégrité et le type de 
parcelles-échantillons; des remarques concernant le dispositif de mesures; la liste des 
publications reliées au projet. 
 

La base de données ne contient aucune donnée de terrain, de laboratoire ou 
d’analyses. Si un utilisateur désire des informations supplémentaires ou des données 
relatives à un projet, il est invité à contacter le responsable du projet. 
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INTRODUCTION 
 

This report was prepared in response to a request submitted by research 
scientists of the Canadian Forest Service, Laurentian Forestry Centre (CFS-LFC), to 
have a database created to store information on the LFC’s forest research experimental 
sites. Since substantial amounts of money and work were invested to set up and monitor 
these sites, it became imperative to store this information to guarantee its availability 
over the long term. Given that it takes many years to obtain the expected results in 
forest research, these sites will provide other research scientists and graduate students 
with opportunities to study the long-term effects of various silvicultural treatments. 
 
PROJECT OVERVIEW 
 

The compilation of the Atlas of long-term forest research experimental sites of the 
Canadian Forest Service, Laurentian Forestry Centre, began in the fall of 2006 with the 
gathering of descriptive information, or metadata, on the CFS-LFC forest research sites. 
Some of these sites were established over 60 years ago. The objective of this work was 
to store information about these sites in a centralized database before the information 
was forgotten or lost forever. A total of 535 sites, grouped into 34 research projects, 
were compiled in an inventory (Appendices 1 and 2).  
 

The metadata associated with a project can be used for several purposes, 
especially when it is collected, organized and presented in a unique information source 
such as a relational database in which searches can be done (Cole et al., 2005). First, 
research scientists can use the information to identify and locate studies and data that 
may be useful for answering specific scientific questions. A previous study may help to 
refine or launch a new study by providing supporting information or findings. In addition, 
by obtaining data and analyses from published studies and/or findings, it becomes less 
necessary to launch new studies. Research scientists can use the data from a previous 
or current study, either in its present form or in a reassessed or recompiled form, to meet 
the objectives of a research project. Research managers can also use the metadata to 
determine the merits of providing funding for proposed studies. 
 

Second, easily accessible metadata can help practitioners, such as foresters, to 
quickly and efficiently determine whether experimental sites focusing on specific 
silvicultural issues are available that may suit their needs. 
 

The third major way in which metadata can be used is to provide a larger 
segment of the population with information on long-term forest research experimental 
sites in Quebec, including highly valuable descriptive and geographical information 
pertaining to those sites. 
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ABOUT THE DATABASE 
 
Presentation of the research projects 
 

The research projects in this report are listed in alphabetical order. 
 

Information selected for each project 
 

In collaboration with the scientific staff of the LFC, we selected the following 
information, most of it based on Cole et al. (2005), for inclusion in the metadata: 
 

• project title;  
• summary; 
• objectives; 
• comments; 
• project status (active or completed);  
• a description of the experimental site; 
• names and contact information of the person in charge of the project and of 

collaborators;  
• main species studied;  
• type of treatment implemented;  
• data activity and stability;  
• type of measurement;  
• experimental site establishment, measurement and treatment years;  
• a description of the place where the data are located; 
• names of those who contributed to the creation of the metadata; 
• metadata creation date; 
• metadata modification date;  
• name of the experimental site; 
• name of nearest town or city; 
• longitude, latitude, altitude and surface area of the site; 
• Canadian ecozone, Quebec bioclimatic subdomain and Quebec administrative 

region of which the experimental site is part; 
• status of the measurement device(s) included in the project; 
• integrity and type of sample plots; 
• comments about the measurement device(s); and  
• partial list of project-related publications and internal reports. 
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All of the criteria concerning data activity and stability were assessed by the staff 
responsible for the experimental sites and are subdivided into several categories. 
 

Data activity indicates the frequency with which the data are updated. Data that 
are regularly updated are assumed to be of higher value and more easily accessible 
than a set of inactive data. Data activity was coded according to one of the five following 
categories:  
 

1. Active regular: data set is updated regularly. 
2. Active irregular: data set is updated on an irregular basis. 
3. Inactive available: data set is static but available. 
4. Inactive unavailable: data set is static and completely or partially lost. 
5. Unknown. 

 
Data stability indicates the storage format used to preserve the data. Data stability 

was coded according to one of the five following categories: 
 

1. Very stable: data digitized recently; available in hard copy; well documented. 
2. Moderately stable: data digitized recently; available in hard copy. 
3. Moderately unstable: data in a digital format that is relatively old or obsolete; 

quality of hard copies is poor. 
4. Very unstable: data in a digital format that is relatively old or obsolete; hard 

copies are missing or damaged. 
5. Unknown. 

 
Sample plot integrity is an assessment of the condition of field sample plots, 

including whether or not the forest stand in which the study was carried out is intact, 
whether or not the sample plots are sufficiently marked with paint, whether or not the 
trees are labelled, whether or not there are stakes at the corners or in the centre of the 
plot, and whether or not other permanent markers and archived records would enable a 
skilled technician to reliably locate most of the plots. This assessment was made either 
based on information obtained from field workers or based on the most recent 
documentation available on data collection in the plots. Sample plot integrity was coded 
according to one of the five following categories:  

 
1. Good: plots are intact and well marked. 
2. Average: plots are intact and well marked, except for a few unmarked plots. 
3. Poor: plots are not intact or not well marked, and there is little likelihood of 

recovery. 
4. Logged: plots have been logged since they were last measured. 
5. Unknown. 
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No attempt was made to gather, store, organize or distribute the data for the 
purposes of this report. Our objective is to provide descriptive information about the 
research projects and an assessment of the research project data. Anyone wishing to 
obtain data on a research project should contact the person in charge of the project. In 
addition, an authorization request should be submitted to the person in charge of the 
project to be allowed to access and use the study sites in order to avoid any possible 
disruption or damage to the experimental site. 
 

Please note that Latin names do not appear in italics in the database due to 
technical constraints. 
 
Publications 
 

As much as possible, we have identified publications and/or other 
communications products that were developed for the purposes of a project. For each 
project, the bibliographical references are included in the list of publications. 
 
CONTACT US 
 

To submit comments, corrections, additions or questions concerning the Atlas of 
long-term forest research experimental sites of the Canadian Forest Service, Laurentian 
Forestry Centre, or request copies or information on the data presented in this report, 
please contact us by e-mail at the following address:  
 
Claude.Delisle@NRCan-RNCan.gc.ca 
Louis.Archambault@NRCan-RNCan.gc.ca 
 
ACKNOWLEDGEMENTS 
 

The authors thank all LFC research scientists and technicians for their assistance 
in locating the experimental sites and providing access to their information. Their 
contributions made it possible to produce this report, which will undoubtedly prevent a 
large number of experimental sites from being forgotten and thus help them become 
more useful over time. 
 

Special thanks are extended to Dr. Sylvie Gauthier, Dr. Louis De Grandpré and 
Dr. Jean-Martin Lussier for proposing the compilation of such a document, and to Dr. 
Pierre DesRochers who reviewed the manuscript. 
 
BIBLIOGRAPHY 
 
Cole, W.G.; Farintosh, D.I.; Todd, J.L. 2005. Ontario Hardwood Silviculture Studies 

Database: Metadata Report. Forest Research Information Paper No. 152. Ontario 
Forest Research Institute, Ontario Ministry of Natural Resources, Sault Ste. Marie, 
Ont., Canada. 154 p. 



5 

 
Figure 1. Location of the 535 LFC long-term forest research experimental sites 
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APPENDIX 1 
Alphabetical list of research projects 

 
 
 -  Acid Rain National Early Warning System (ARNEWS) ........................................... 13 
 
-  Canadian Carbon Program (FLUXNET) .................................................................. 21 
 
-  Comparison of Coleoptera assemblages from recently burned and 

unburned black spruce forests of northeastern North America ............................... 26 
 
-  Developing a predictive model of the progression of damage caused by 

larvae of longhorned beetles in the wood after fire in the boreal forest .................... 28 
 
-  Effect of site selection on white pine blister rust incidence ...................................... 30 
 
-  Estimation of Northern Quebec's biomass using satellite imagery ........................... 33 
 
-  Experiment on the eradication of the white pine weevil in Norway spruce 

and white pine plantations........................................................................................ 36 
 
-  Extended COllaboration for Linking Ecophysiology And forest Productivity 

(ECOLEAP).............................................................................................................. 41 
 
-  Forest 2020: study of 50 hybrid poplar plantations................................................... 45 
 
-  Genetics, genomics and breeding ............................................................................ 52 
 
-  Geographic biotype and host-associated local adaptation in a polyphagous 

species, Lambdina fiscellaria (Lepidoptera: Geometridae), feeding on 
balsam fir on Anticosti Island, Canada ..................................................................... 81 

 
-  Ice storm case study ................................................................................................ 84 
 
-  Impact of different silvicultural scenarios, 20 years after cutting, on the 

diversity and abundance of Coleoptera and ant species in ecosystem-
based management.................................................................................................. 93 

 
-  Impact of the proportion of recovery in prescribed burns at the landscape 

level on saproxylic Coleoptera species ................................................................... 97 
 
-  Impact of the white-tailed deer (Odocoileus virginianus) on populations of 

arthropods in the context of plant regeneration on Anticosti Island .......................... 101 
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-  Influence of alternative silvicultural methods on the diversity and abundance 
of Coleoptera and ant species in the irregular boreal forest of the Quebec 
North Shore.............................................................................................................. 104 

 
-  Influence of habitat heterogeneity on Coleoptera species richness in the 

boreal forest ............................................................................................................. 107 
 
- Lac Métis Seigneury Observation Area ................................................................... 110 
 
-  Lac Édouard Experimental Forest (La Mauricie National Park of Canada) .............. 113 
 
-  Landscape-scale habitat selection patterns of Monochamus scutellatus 

(Coleoptera: Cerambycidae) in a recently burned black spruce forest ..................... 117 
 
-  LFC observation areas ............................................................................................. 120 
 
-  Macrolepidoptera biodiversity in the La Mauricie National Park of Canada ............. 127 
 
-  North American Maple Decline Project (NAMP) ...................................................... 130 
 
-  Old-growth forests ................................................................................................... 136 
 
-  Portneuf Project (Green Plan) ................................................................................. 139 
 
-  Program of Energy Research and Development (PERD) ........................................ 144 
 
-  Scleroderris canker in the Outaouais region ........................................................... 150 
 
-  Second commercial thinning and shelterwood cutting protocol in a black 

spruce stand on clay ............................................................................................... 158 
 
-  Spruce budworm population dynamics .................................................................... 161 
 
-  Thinning and fertilization experimental protocol in a black spruce stand ................. 163 
 
-  Use of Beauveria bassiana as biological control agent on bark pests ..................... 165 
 
-  Use of prescribed burns to restore the original structures of the remaining 

white pine stands in the La Mauricie National Park of Canada ............................... 167 
 
-  White pine blister rust control .................................................................................. 170 
 
-  Xylophagous insect species composition and patterns of substratum use on 

fire-killed black spruce in central Quebec ................................................................ 174 
 
 
 



 

                                                 
1  The content of each description is entirely the responsibility of the person in charge of the project. 

APPENDIX 2 
Metadata for the research 

projects1 





Ac
id

 R
ai

n 
N

at
io

na
l E

ar
ly

 W
ar

ni
ng

 S
ys

te
m

 (A
R

N
EW

S)

Ab
st

ra
ct

Es
ta

bl
is

he
d 

in
 1

98
4,

 th
e 

ac
id

 ra
in

 n
at

io
na

l e
ar

ly
 w

ar
ni

ng
 s

ys
te

m
 (A

R
N

EW
S)

 a
im

ed
 to

 id
en

tif
y 

ea
rly

 s
ig

ns
 o

f d
am

ag
e 

in
 C

an
ad

a'
s 

fo
re

st
s 

an
d 

to
 m

on
ito

r t
he

 e
vo

lu
tio

n 
of

 v
eg

et
at

io
n 

an
d 

so
il.

 In
 1

99
3,

 th
e 

nu
m

be
r o

f p
ar

ce
ls

 n
et

w
or

k 
AR

N
EW

S 
w

as
 in

cr
ea

se
d 

an
d 

th
e 

m
et

ho
ds

 to
 

as
se

ss
 th

e 
co

nd
iti

on
 o

f t
he

 c
ro

w
ns

 w
er

e 
re

vi
se

d.

C
om

m
en

t(s
)

O
bj

ec
tiv

e(
s)

D
et

ec
t e

ar
ly

 s
ig

ns
 o

f d
am

ag
e 

fro
m

 a
ci

d 
ra

in
 in

 C
an

ad
a'

s 
fo

re
st

s 
an

d 
to

 m
on

ito
r t

he
 e

vo
lu

tio
n 

of
 v

eg
et

at
io

n 
an

d 
so

il.

St
ud

y 
le

ad
er

(s
)

C
ol

la
bo

ra
to

r(
s)

La
yo

ut
/d

es
ig

n

Pr
oj

ec
t s

ta
tu

s
C

om
pl

et
ed

D
es

R
oc

he
rs

, P
ie

rr
e

E-
M

ai
l:

pd
es

ro
ch

er
s@

cf
l.s

cf
.rn

ca
n.

gc
.c

a
Te

l.
(4

18
) 6

48
-3

92
2

C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
•

-
-

-
Ex

t.

Bo
ut

in
, R

ob
er

t
E-

M
ai

l:
Te

l.
C

an
ad

ia
n 

Fo
re

st
 S

er
vi

ce
, L

au
re

nt
ia

n 
Fo

re
st

ry
 C

en
tre

•

-
-

-
Ex

t.

H
éb

er
t, 

C
hr

is
tia

n
E-

M
ai

l:
ch

he
be

rt@
rn

ca
n.

gc
.c

a
Te

l.
(4

18
) 6

48
-5

89
6

C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
•

-
-

-
Ex

t.

La
ch

an
ce

, D
en

is
E-

M
ai

l:
Te

l.
C

an
ad

ia
n 

Fo
re

st
 S

er
vi

ce
, L

au
re

nt
ia

n 
Fo

re
st

ry
 C

en
tre

•

-
-

-
Ex

t.

Se
ve

ra
l p

lo
ts

 in
 Q

ue
be

c 
ha

ve
 b

ee
n 

cu
t.

Th
e 

m
et

ho
do

lo
gy

 c
an

 b
e 

fo
un

d 
in

 th
e 

fo
llo

w
in

g 
pu

bl
ic

at
io

ns
: 

M
ag

as
i, 

L.
P.

 1
98

8.
 A

ci
d 

ra
in

 n
at

io
na

l e
ar

ly
 w

ar
ni

ng
 s

ys
te

m
: m

an
ua

l o
n 

pl
ot

 e
st

ab
lis

hm
en

t a
nd

 m
on

ito
rin

g.
 C

an
ad

ia
n 

Fo
re

st
ry

 S
er

vi
ce

, 
H

ea
dq

ua
rte

rs
, F

or
es

t S
ci

en
ce

 D
ire

ct
or

at
e,

 O
tta

w
a.

 In
fo

rm
at

io
n 

R
ep

or
t D

PC
-X

-2
5.

 5
9 

p.

M
ag

as
i, 

L.
P.

 1
98

8.
 D

is
po

si
tif

 n
at

io
na

l d
'a

le
rte

 ra
pi

de
 p

ou
r l

es
 p

lu
ie

s 
ac

id
es

 : 
gu

id
e 

po
ur

 l'
ét

ab
lis

se
m

en
t e

t l
a 

su
rv

ei
lla

nc
e 

de
s 

pa
rc

el
le

s.
 

19
88

. S
er

vi
ce

 c
an

ad
ie

n 
de

s 
fo

rê
ts

, A
dm

in
is

tra
tio

n 
ce

nt
ra

le
, O

tta
w

a 
(O

nt
ar

io
). 

R
ap

po
rt 

d'
in

fo
rm

at
io

n 
D

PC
-X

-2
5F

. 5
9 

p.

D
'E

on
, S

.P
., 

M
ag

as
i, 

L.
P.

, L
ac

ha
nc

e,
 D

.  
an

d 
D

es
R

oc
he

rs
, P

.  
19

93
.  

AR
N

EW
S:

 C
an

ad
a'

s 
N

at
io

na
l F

or
es

t H
ea

lth
 M

on
ito

rin
g 

Pl
ot

  
N

et
w

or
k.

  M
an

ua
l o

n 
Pl

ot
 E

st
ab

lis
hm

en
t a

nd
 M

on
ito

rin
g 

(R
ev

is
ed

). 
 In

fo
rm

at
io

n 
R

ep
or

t  
Pi

-X
-1

17
, C

ha
lk

 R
iv

er
, O

nt
ar

io
,  

95
 p

ag
es

.

D
'E

on
, S

.P
., 

M
ag

as
i, 

L.
P.

, L
ac

ha
nc

e,
 D

.  
an

d 
D

es
R

oc
he

rs
, P

.  
19

95
.  

D
N

AR
PA

, R
és

ea
u 

na
tio

na
l d

e 
su

rv
ei

lla
nc

e 
de

 l'
ét

at
 d

e 
sa

nt
é 

de
s 

fo
rê

ts
 a

u 
C

an
ad

a 
: G

ui
de

 d
'é

ta
bl

is
se

m
en

t e
t d

e 
su

rv
ei

lla
nc

e 
de

s 
pa

rc
el

le
s 

(v
er

si
on

 re
vu

e)
.  

R
ap

po
rt 

d'
in

fo
rm

at
io

n 
 P

i-X
-1

17
F,

 C
ha

lk
 R

iv
er

, 
O

nt
ar

io
,  

99
 p

ag
es

.

13



Sp
ec

ie
s

D
at

a 
ac

tiv
ity

D
at

a 
st

ab
ilit

y

Tr
ea

tm
en

t(s
)

M
ea

su
re

m
en

t(s
)

Es
ta

bl
is

hm
en

t 
ye

ar
(s

)
19

85
; 1

99
3

M
ea

su
re

m
en

t 
ye

ar
(s

)
19

85
 - 

19
99

Tr
ea

tm
en

t 
ye

ar
(s

)

D
at

a 
lo

ca
tio

n
Vi

rtu
al

: p
id

es
ro

c 
on

 s
2-

qu
e-

na
s\

pe
rs

o$
'\A

na
ly

se
D

N
AR

PA
\d

on
né

es
\  

an
d 

O
ra

cl
e 

da
ta

ba
se

 h
ou

se
d 

at
 A

FC
, D

at
ab

as
e 

N
at

io
na

l F
or

es
t 

H
ea

lth
 (A

FC
).

M
et

ad
at

a 
cr

ea
tio

n 
da

te
20

08
-0

2-
05

M
et

ad
at

a 
m

od
ifi

ca
tio

n 
da

te

C
on

tri
bu

to
r(

s)
 to

 
th

e 
cr

ea
tio

n 
of

 
th

e 
m

et
ad

at
a

C
on

ife
rs

•

H
ar

dw
oo

ds
• In

ac
tiv

e 
av

ai
la

bl
e 

- d
at

a 
se

t i
s 

st
at

ic
 b

ut
 a

va
ila

bl
e

Ve
ry

 s
ta

bl
e 

- d
at

a 
di

gi
tiz

ed
 re

ce
nt

ly
; a

va
ila

bl
e 

in
 h

ar
d 

co
py

; w
el

l d
oc

um
en

te
d

Ag
e

•

D
ia

m
et

er
 a

t b
re

as
t h

ei
gh

t (
db

h)
•

St
em

 h
ei

gh
t

•

So
il 

m
ea

su
re

m
en

t
•

St
em

 q
ua

lit
y

•

C
ro

w
n 

co
nd

iti
on

•

D
ef

ol
ia

tio
n

•

Ab
io

tic
 s

ym
pt

om
s

•

Pl
an

t c
ov

er
•

C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
•

14



R
es

ea
rc

h 
si

te
(s

)

M
et

ad
at

a 
m

od
ifi

ca
tio

n 
da

te

S
ite

 n
am

e
N

ea
rb

y 
ci

ty
Lo

ng
.

La
t.

A
lt.

 
(m

)
A

re
a 

(h
a)

C
an

ad
ia

n 
ec

oz
on

e
Q

ue
be

c 
bi

oc
lim

at
ic

 
su

bd
om

ai
n

Q
ue

be
c 

ad
m

in
is

tra
-

tiv
e 

re
gi

on

D
es

ig
n 

st
at

us
P

lo
t i

nt
eg

rit
y

P
lo

t t
yp

e
C

om
m

en
ts

D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

01
 - 

La
c 

M
is

ér
ab

le
,  

R
és

er
ve

 fa
un

iq
ue

 
de

 P
ap

in
ea

u-
La

be
lle

R
ip

on
-7

5.
39

46
.1

4
36

0
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

15
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

02
 - 

La
c 

de
s 

S
ep

t 
Fr

èr
es

, R
és

er
ve

 
fa

un
iq

ue
 d

e 
P

ap
in

ea
u-

La
be

lle

R
ip

on
-7

5.
26

46
.2

4
30

5
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

15
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

03
 - 

La
c 

de
s 

S
ep

t 
Fr

èr
es

, R
és

er
ve

 
fa

un
iq

ue
 d

e 
P

ap
in

ea
u-

La
be

lle

R
ip

on
-7

5.
26

46
.2

4
30

0
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

15
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

04
 - 

La
c 

au
x 

C
as

to
rs

, 
R

és
er

ve
 fa

un
iq

ue
 

de
 P

ap
in

ea
u-

La
be

lle

R
ip

on
-7

5.
13

46
.1

5
27

5
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

07
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

05
 - 

La
c 

Tr
em

bl
an

t, 
P

ar
c 

P
ro

vi
nc

ia
l 

du
 M

on
t-

Tr
em

bl
an

t

S
ai

nt
-J

ov
ite

-7
4.

61
46

.2
3

30
5

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

15
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

15



D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

06
 - 

La
c 

du
 C

ha
t, 

P
ar

c 
P

ro
vi

nc
ia

l 
du

 M
on

t-
Tr

em
bl

an
t

S
ai

nt
-J

ov
ite

-7
4.

61
46

.2
3

36
6

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

15
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

07
 - 

C
.E

.F
.  

de
s 

La
ur

en
tid

es
, 

S
ai

nt
-F

au
s

B
ar

km
er

e
-7

4.
61

45
.9

6
36

6
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

15
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

08
 - 

 
O

ka
, P

ar
c 

P
au

l-
S

au
vé

V
au

dr
eu

il-
D

or
io

n
-7

4.
11

45
.4

2
12

0
M

ix
ed

w
oo

d
 P

la
in

s
S

ug
ar

 m
ap

le
-

bi
tte

rn
ut

 h
ic

ko
ry

16
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

12
 - 

M
on

t S
t-H

ila
ire

R
ic

he
lie

u
-7

3.
21

45
.5

0
27

0
M

ix
ed

w
oo

d
 P

la
in

s
S

ug
ar

 m
ap

le
-

bi
tte

rn
ut

 h
ic

ko
ry

16
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

13
 - 

M
on

t S
ut

to
n

A
be

rc
or

n
-7

2.
59

45
.0

4
45

5
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
16

C
om

pl
et

ed
 b

ut
 

w
at

ch
ed

D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

14
 - 

P
er

th
ui

s

S
ai

nt
-R

ay
m

on
d

-7
2.

11
46

.9
2

27
5

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

03
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

15
 - 

D
ud

sw
el

l

E
as

t A
ng

us
-7

1.
82

45
.5

7
31

0
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
05

C
om

pl
et

ed
 b

ut
 

w
at

ch
ed

D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

16
 - 

R
iv

iè
re

 P
ik

au
ba

S
to

ne
ha

m
-7

1.
26

47
.6

5
79

0
B

or
ea

l 
S

hi
el

d
E

as
te

rn
  b

al
sa

m
 

fir
-w

hi
te

 b
irc

h
03

C
om

pl
et

ed
 b

ut
 

w
at

ch
ed

16



D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

17
 - 

R
iv

iè
re

 P
ik

au
ba

S
to

ne
ha

m
-7

1.
26

47
.6

5
85

0
B

or
ea

l 
S

hi
el

d
E

as
te

rn
  b

al
sa

m
 

fir
-w

hi
te

 b
irc

h
03

C
om

pl
et

ed
 b

ut
 

w
at

ch
ed

D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

19
 - 

M
on

t M
ég

an
tic

S
co

ts
to

w
n

-7
1.

30
45

.4
0

50
0

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

05
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

20
 - 

M
on

t M
ég

an
tic

S
co

ts
to

w
n

-7
1.

30
45

.4
0

55
0

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

05
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

21
 - 

M
on

t M
ég

an
tic

S
co

ts
to

w
n

-7
1.

17
45

.4
0

90
0

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

05
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

22
 - 

S
t-

H
ila

ire
-d

e-
D

or
se

t

La
 G

ua
de

lo
up

e
-7

0.
93

45
.7

7
52

0
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

05
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

23
 - 

A
rm

ag
h

M
on

tm
ag

ny
-7

0.
57

46
.7

6
33

5
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

12
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

24
 - 

P
ar

c 
du

 B
ic

Le
 B

ic
-6

8.
87

48
.3

1
17

0
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

01
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

25
 - 

R
iv

iè
re

 P
at

ap
éd

ia

R
iv

iè
re

-
P

at
ap

éd
ia

-E
st

-6
7.

86
48

.0
2

42
5

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
01

C
om

pl
et

ed
 b

ut
 

w
at

ch
ed

D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

26
 - 

A
lb

er
tv

ill
e

R
iv

iè
re

-
P

at
ap

éd
ia

-E
st

-6
7.

52
48

.1
2

30
0

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
11

C
om

pl
et

ed
 b

ut
 

w
at

ch
ed

17



D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

27
 - 

P
ar

c 
de

 la
 

G
at

in
ea

u,
 

B
el

vé
dè

re
 H

ur
on

H
ey

w
or

th
-7

5.
91

45
.5

0
33

0
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
07

C
om

pl
et

ed
 b

ut
 

w
at

ch
ed

D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

28
 - 

P
ar

c 
de

 la
 

G
at

in
ea

u,
 L

ac
 la

 
P

êc
he

N
or

th
 O

ns
lo

w
-7

6.
19

45
.6

4
24

3
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
07

C
om

pl
et

ed
 b

ut
 

w
at

ch
ed

D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

29
 - 

M
an

iw
ak

i, 
K

iti
ga

n 
Zi

bi

B
ro

de
ur

-7
6.

13
46

.4
0

20
8

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

07
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

30
 - 

S
ai

nt
-F

él
ic

ie
n

S
ai

nt
-F

él
ic

ie
n

-7
2.

58
48

.5
1

36
6

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 b
al

sa
m

 
fir

-w
hi

te
 b

irc
h

02
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

31
 - 

La
c 

de
 la

 L
ou

tre
, 

R
és

er
ve

 fa
un

iq
ue

 
A

sh
ua

pm
us

hu
an

G
ira

rd
vi

lle
-7

3.
14

48
.9

0
38

0
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 b

al
sa

m
 

fir
-w

hi
te

 b
irc

h
02

C
om

pl
et

ed
 b

ut
 

w
at

ch
ed

D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

32
 - 

La
c 

B
lu

te
au

, 
R

és
er

ve
 fa

un
iq

ue
 

A
sh

ua
pm

us
hu

an

G
ira

rd
vi

lle
-7

3.
10

48
.9

6
36

0
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 b

al
sa

m
 

fir
-w

hi
te

 b
irc

h
02

C
om

pl
et

ed
 b

ut
 

w
at

ch
ed

D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

33
 - 

La
c 

A
ig

re
m

on
t, 

R
és

er
ve

 fa
un

iq
ue

 
A

sh
ua

pm
us

hu
an

R
ob

er
va

l
-7

3.
91

49
.3

1
40

0
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 s

pr
uc

e-
m

os
s

02
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

34
 - 

C
hi

bo
ug

am
au

C
hi

bo
ug

am
au

-7
4.

15
49

.9
2

40
0

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 s
pr

uc
e-

m
os

s
10

C
om

pl
et

ed
 b

ut
 

w
at

ch
ed

18



Pu
bl

ic
at

io
n(

s)

D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

35
 - 

S
ei

gn
eu

rie
 

N
ic

ol
as

-R
io

ux
, 

La
c 

B
la

nc

S
ai

nt
-V

al
ér

ie
n

-6
8.

66
48

.2
2

23
0

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
01

C
om

pl
et

ed
 b

ut
 

w
at

ch
ed

D
N

A
R

P
A

 - 
P

ar
ce

lle
 3

36
 - 

S
ei

gn
eu

rie
 d

e 
M

iti
s,

 L
ac

 d
es

 
Q

ua
tre

-P
at

te
s

Le
s 

H
au

te
ur

s-
de

-R
im

ou
sk

i
-6

7.
84

48
.2

9
35

0
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

01
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

D
'E

on
, S

.P
.; 

M
ag

as
i, 

L.
P

.; 
La

ch
an

ce
, D

.; 
D

es
R

oc
he

rs
, P

. 1
99

3.
 A

R
N

E
W

S
: C

an
ad

a'
s 

N
at

io
na

l F
or

es
t H

ea
lth

 M
on

ito
rin

g 
P

lo
t  

N
et

w
or

k.
 M

an
ua

l o
n 

P
lo

t E
st

ab
lis

hm
en

t a
nd

 
M

on
ito

rin
g 

(R
ev

is
ed

). 
 In

fo
rm

at
io

n 
R

ep
or

t  
P

i-X
-1

17
, C

ha
lk

 R
iv

er
, O

nt
ar

io
. 9

5 
p.

•

D
'E

on
, S

.P
.; 

M
ag

as
i, 

L.
P

.; 
La

ch
an

ce
, D

.; 
D

es
R

oc
he

rs
, P

. 1
99

5.
 D

N
A

R
P

A
, R

és
ea

u 
na

tio
na

l d
e 

su
rv

ei
lla

nc
e 

de
 l'

ét
at

 d
e 

sa
nt

é 
de

s 
fo

rê
ts

 a
u 

C
an

ad
a 

: G
ui

de
 

d'
ét

ab
lis

se
m

en
t e

t d
e 

su
rv

ei
lla

nc
e 

de
s 

pa
rc

el
le

s 
(v

er
si

on
 re

vu
e)

. R
ap

po
rt 

d'
in

fo
rm

at
io

n 
 P

i-X
-1

17
F,

 C
ha

lk
 R

iv
er

, O
nt

ar
io

. 9
9 

p.
•

D
'E

on
, S

.P
.; 

M
ag

as
i, 

L.
P

.; 
La

ch
an

ce
, D

.; 
D

es
R

oc
he

rs
, P

. 1
99

5.
 S

N
D

TL
A

: R
ed

 n
ac

io
na

l c
an

ad
ie

ns
e 

de
 p

ar
ce

la
s 

pa
ra

 la
 o

bs
er

va
ci

ón
 d

el
 e

st
ad

o 
de

 lo
s 

bo
sq

ue
s.

 M
an

ua
l 

so
br

e 
el

 e
st

ab
le

ci
m

ie
nt

o 
de

 p
ar

ce
la

s 
y 

su
 o

bs
er

va
ci

ón
 (R

ev
is

ad
o)

. N
at

ur
al

 R
es

ou
rc

es
 C

an
ad

a,
 C

an
ad

ia
n 

Fo
re

st
 S

er
vi

ce
, P

et
aw

aw
a 

N
at

io
na

l F
or

es
try

 In
st

itu
te

, C
ha

lk
 

R
iv

er
, O

nt
. I

nf
or

m
e 

P
I-X

- 1
17

E
S

. 1
02

 p
.

•

D
es

R
oc

he
rs

, P
. 1

99
2.

 D
is

po
si

tif
 N

at
io

na
l d

'A
le

rte
 R

ap
id

e 
au

x 
P

lu
ie

s 
A

ci
de

s.
 P

ag
es

 2
7-

28
 d

an
s 

In
se

ct
es

 e
t m

al
ad

ie
s 

de
s 

ar
br

es
, Q

ué
be

c 
19

91
, M

in
is

tè
re

 d
es

 
R

es
so

ur
ce

s 
na

tu
re

lle
s 

du
 Q

ué
be

c 
et

 C
en

tre
 d

e 
fo

re
st

er
ie

 d
es

 L
au

re
nt

id
es

, F
or

êt
s 

C
an

ad
a,

 R
ég

io
n 

du
 Q

ué
be

c.
•

D
es

R
oc

he
rs

, P
. 1

99
3.

 D
is

po
si

tif
 N

at
io

na
l d

'A
le

rte
 R

ap
id

e 
au

x 
P

lu
ie

s 
A

ci
de

s.
 P

ag
es

 2
9-

30
 d

an
s 

In
se

ct
es

 e
t m

al
ad

ie
s 

de
s 

ar
br

es
, Q

ué
be

c 
19

92
, M

in
is

tè
re

 d
es

 
R

es
so

ur
ce

s 
na

tu
re

lle
s 

du
 Q

ué
be

c 
et

 C
en

tre
 d

e 
fo

re
st

er
ie

 d
es

 L
au

re
nt

id
es

, F
or

êt
s 

C
an

ad
a,

 R
ég

io
n 

du
 Q

ué
be

c.
•

D
es

R
oc

he
rs

, P
. 1

99
4.

 D
is

po
si

tif
 N

at
io

na
l d

'A
le

rte
 R

ap
id

e 
au

x 
P

lu
ie

s 
A

ci
de

s.
 P

ag
es

 2
7-

28
 d

an
s 

In
se

ct
es

 e
t m

al
ad

ie
s 

de
s 

ar
br

es
, Q

ué
be

c 
19

93
, M

in
is

tè
re

 d
es

 
R

es
so

ur
ce

s 
na

tu
re

lle
s 

du
 Q

ué
be

c 
 e

t M
in

is
tè

re
 d

es
 R

es
so

ur
ce

s 
na

tu
re

lle
s 

du
 C

an
ad

a.
•

D
es

R
oc

he
rs

, P
. 1

99
5.

 D
is

po
si

tif
 N

at
io

na
l d

'A
le

rte
 R

ap
id

e 
au

x 
P

lu
ie

s 
A

ci
de

s.
 P

ag
es

 1
9-

20
 d

an
s 

In
se

ct
es

 e
t m

al
ad

ie
s 

de
s 

ar
br

es
, Q

ué
be

c 
19

94
, M

in
is

tè
re

 d
es

 
R

es
so

ur
ce

s 
na

tu
re

lle
s 

du
 Q

ué
be

c 
et

 M
in

is
tè

re
 d

es
 R

es
so

ur
ce

s 
na

tu
re

lle
s 

du
 C

an
ad

a.
•

D
es

R
oc

he
rs

, P
. 1

99
6.

 D
is

po
si

tif
 N

at
io

na
l d

'A
le

rte
 R

ap
id

e 
au

x 
P

lu
ie

s 
A

ci
de

s.
 P

ag
es

 2
1-

22
 d

an
s 

In
se

ct
es

 e
t m

al
ad

ie
s 

de
s 

ar
br

es
, Q

ué
be

c 
19

95
, M

in
is

tè
re

 d
es

 
R

es
so

ur
ce

s 
na

tu
re

lle
s 

du
 Q

ué
be

c 
et

 M
in

is
tè

re
 d

es
 R

es
so

ur
ce

s 
na

tu
re

lle
s 

du
 C

an
ad

a.
•

D
es

R
oc

he
rs

, P
. 1

99
8.

 L
og

is
tic

 a
na

ly
si

s 
of

 re
la

tio
ns

hi
ps

 b
et

w
ee

n 
he

al
th

 a
nd

 e
nv

iro
nm

en
ta

l v
ar

ia
bl

es
 o

f s
ug

ar
 m

ap
le

s 
in

 th
e 

A
R

N
E

W
S

 n
et

w
or

k:
 a

 fi
rs

t s
te

p 
in

 m
od

el
lin

g 
su

ga
r m

ap
le

 h
ea

lth
. I

n:
 F

ol
ia

ge
, s

ho
ot

 a
nd

 s
te

m
 d

is
ea

se
s 

of
 tr

ee
s:

 P
ro

ce
ed

in
gs

 o
f t

he
 IU

FR
O

 W
P

 7
.0

2.
02

 M
ee

tin
g,

 Q
ue

be
c 

C
ity

, M
ay

 2
5-

31
, 1

99
7.

  L
af

la
m

m
e,

 G
., 

B
ér

ub
é,

 J
.A

., 
an

d 
H

am
el

in
, R

.C
. (

ed
s.

). 
N

at
ur

al
 R

es
ou

ce
s 

C
an

ad
a,

 C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

.

•

H
al

l, 
J.

P
. 1

99
3.

 A
R

N
E

W
S

 A
nn

ua
l R

ep
or

t 1
99

2.
 (R

ap
po

rt 
an

nu
el

 1
99

2 
su

r l
e 

D
N

A
R

P
A

/A
R

N
E

W
S

 In
fo

rm
e 

A
nu

al
 1

99
2)

. C
an

ad
ia

n 
Fo

re
st

ry
 S

er
vi

ce
, H

ea
dq

ua
rte

rs
, 

S
ci

en
ce

 a
nd

 S
us

ta
in

ab
le

 D
ev

el
op

m
en

t D
ire

ct
or

at
e,

 O
tta

w
a.

 In
fo

rm
at

io
n 

R
ep

or
t S

T-
X-

7.
 5

0 
p.

•

H
al

l, 
J.

P
. 1

99
5.

 A
R

N
E

W
S

 A
nn

ua
l R

ep
or

t 1
99

3.
 (R

ap
po

rt 
an

nu
el

 1
99

3 
su

r l
e 

D
N

A
R

P
A

/A
R

N
E

W
S

 In
fo

rm
e 

A
nu

al
 1

99
3)

. N
at

ur
al

 R
es

ou
rc

es
 C

an
ad

a,
 C

an
ad

ia
n 

Fo
re

st
 

S
er

vi
ce

, H
ea

dq
ua

rte
rs

, S
ci

en
ce

 a
nd

 S
us

ta
in

ab
le

 D
ev

el
op

m
en

t D
ire

ct
or

at
e,

 O
tta

w
a.

 In
fo

rm
at

io
n 

R
ep

or
t S

T-
X-

9.
 7

0 
p.

•

H
al

l, 
J.

P
. 1

99
6.

 A
R

N
E

W
S

 A
nn

ua
l R

ep
or

t 1
99

4.
 (R

ap
po

rt 
an

nu
el

 1
99

4 
su

r l
e 

D
N

A
R

P
A

). 
N

at
ur

al
 R

es
ou

rc
es

 C
an

ad
a,

 C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, H
ea

dq
ua

rte
rs

, S
ci

en
ce

 
B

ra
nc

h,
 O

tta
w

a.
 In

fo
rm

at
io

n 
R

ep
or

t S
T-

X-
11

. 2
6 

p.
•

H
al

l, 
J.

P
. 1

99
6.

 In
fo

rm
e 

A
nu

al
 1

99
4 

so
br

e 
el

 S
N

D
TL

A
. N

at
ur

al
 R

es
ou

rc
es

 C
an

ad
a,

 C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, H
ea

dq
ua

rte
rs

, S
ci

en
ce

 B
ra

nc
h,

 O
tta

w
a.

 R
ap

po
rt 

d'
in

fo
rm

at
io

n 
S

T-
X-

11
. 3

0 
p.

•

H
al

l, 
J.

P
., 

ed
ito

r. 
19

91
. A

R
N

E
W

S
 A

nn
ua

l R
ep

or
t 1

99
0.

 (R
ap

po
rt 

an
nu

el
 1

99
0 

su
r l

e 
D

is
po

si
tif

 n
at

io
na

l d
'a

le
rte

 ra
pi

de
 p

ou
r l

es
 p

lu
ie

s 
ac

id
es

 (D
N

A
R

P
A

)).
 F

or
es

try
 

C
an

ad
a,

 H
ea

dq
ua

rte
rs

, S
ci

en
ce

 a
nd

 S
us

ta
in

ab
le

 D
ev

el
op

m
en

t D
ire

ct
or

at
e,

 O
tta

w
a.

 In
fo

rm
at

io
n 

R
ep

or
t S

T-
X-

1.
 1

7 
p.

•

19



H
al

l, 
J.

P
.; 

A
dd

is
on

, P
.A

. 1
99

1.
 R

es
po

ns
e 

to
 a

ir 
po

llu
tio

n.
 A

R
N

E
W

S
 a

ss
es

se
s 

th
e 

he
al

th
 o

f C
an

ad
a'

s 
fo

re
st

s.
 (E

n 
rip

os
te

 à
 la

 p
ol

lu
tio

n 
at

m
os

ph
ér

iq
ue

. L
e 

D
N

A
R

P
A

 
pe

rm
et

 d
e 

pr
en

dr
e 

le
 p

ou
ls

 d
es

 fo
rê

ts
 d

u 
C

an
ad

a 
/ R

es
pu

es
ta

 a
 la

 c
on

ta
m

in
ac

ió
n 

at
m

os
fé

ric
a.

 E
va

lu
ac

ió
n 

de
l e

st
ad

o 
de

 lo
s 

bo
sq

ue
s 

de
 C

an
ad

á 
m

ed
ia

nt
e 

S
N

D
TL

LA
). 

Fo
re

st
ry

 C
an

ad
a,

 H
ea

dq
ua

rte
rs

, S
ci

en
ce

 a
nd

 S
us

ta
in

ab
le

 D
ev

el
op

m
en

t D
ire

ct
or

at
e,

 O
tta

w
a.

 In
fo

rm
at

io
n 

R
ep

or
t. 

42
 p

.

•

H
al

l, 
J.

P
.; 

A
dd

is
on

, P
.A

. 1
99

4.
 R

es
po

ns
e 

to
 a

ir 
po

llu
tio

n:
 A

R
N

E
W

S
 a

ss
es

se
s 

th
e 

he
al

th
 o

f C
an

ad
a'

s 
fo

re
st

s 
(E

ng
lis

h 
an

d 
R

us
si

an
 e

di
tio

ns
) N

at
ur

al
 R

es
ou

rc
es

 C
an

ad
a,

 
C

an
ad

ia
n 

Fo
re

st
 S

er
vi

ce
, H

ea
dq

ua
rte

rs
, S

ci
en

ce
 a

nd
 S

us
ta

in
ab

le
 D

ev
el

op
m

en
t D

ire
ct

or
at

e,
 O

tta
w

a.
 In

fo
rm

at
io

n 
R

ep
or

t D
P

C
-X

-3
4.

 1
2 

p.
•

H
al

l, 
J.

P
.; 

B
ow

er
s,

 W
.W

.; 
H

irv
on

en
, H

.E
.; 

H
og

an
, G

.D
.; 

Fo
st

er
, N

.W
.; 

M
or

ris
on

, I
.K

.; 
P

er
cy

, K
.E

.; 
C

ox
, R

.M
.; 

A
rp

, P
.A

. 1
99

8.
 E

ffe
ct

s 
of

 a
ci

di
c 

de
po

si
tio

n 
on

 C
an

ad
a'

s 
fo

re
st

s.
 (E

ffe
ts

 d
es

 d
ép

ôt
s 

ac
id

es
 s

ur
 le

s 
fo

rê
ts

 c
an

ad
ie

nn
es

). 
N

at
ur

al
 R

es
ou

rc
es

 C
an

ad
a,

 C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, H
ea

dq
ua

rte
rs

, S
ci

en
ce

 B
ra

nc
h,

 O
tta

w
a.

 In
fo

rm
at

io
n 

R
ep

or
t S

T-
X-

15
. 2

3 
p.

•

H
al

l, 
J.

P
.; 

P
en

dr
el

, B
.A

. 1
99

2.
 A

R
N

E
W

S
 A

nn
ua

l R
ep

or
t 1

99
1.

 (R
ap

po
rt 

an
nu

el
 1

99
1 

su
r l

e 
D

N
A

R
P

A
). 

Fo
re

st
ry

 C
an

ad
a,

 H
ea

dq
ua

rte
rs

, O
tta

w
a.

 In
fo

rm
at

io
n 

R
ep

or
t S

T-
X-

5.
 4

8 
p.

•

H
al

l, 
J.

P
.; 

P
en

dr
el

, B
.A

. 1
99

3.
 A

R
N

E
W

S
 In

fo
rm

e 
A

nu
al

 1
99

1.
 F

or
es

try
 C

an
ad

a,
 H

ea
dq

ua
rte

rs
, O

tta
w

a.
 In

fo
rm

e 
S

T-
X-

 5
S

. 3
2 

p.
•

La
ch

an
ce

, D
. 1

98
9.

 L
es

 s
tre

ss
 e

nv
iro

nn
em

en
ta

ux
 e

t l
e 

dé
pé

ris
se

m
en

t d
es

 fo
rê

ts
 : 

Fo
rê

ts
 C

an
ad

a 
év

al
ue

 la
 c

on
di

tio
n 

de
s 

pe
up

le
m

en
ts

. P
ag

es
 9

-1
3 

da
ns

 C
ah

ie
r d

es
 

co
nf

ér
en

ce
s.

 A
te

lie
r s

ur
 le

 d
ép

ér
is

se
m

en
t d

es
 é

ra
bl

iè
re

s,
 F

eb
ru

ar
y 

23
-2

4,
 1

98
9,

 S
ai

nt
-H

ya
ci

nt
he

 (Q
ué

be
c)

. S
er

vi
ce

 c
an

ad
ie

n 
de

s 
fo

rê
ts

, R
ég

io
n 

du
 Q

ué
be

c,
 S

ai
nt

e-
Fo

y 
(Q

ué
be

c)
, M

in
is

tè
re

 d
e 

l'A
gr

ic
ul

tu
re

, d
es

 P
êc

he
rie

s 
et

 d
e 

l'A
lim

en
ta

tio
n,

 Q
ué

be
c 

(Q
ué

be
c)

.

•

La
ch

an
ce

, D
. 1

99
3.

 L
es

 g
ra

nd
s 

ré
se

au
x 

de
 m

on
ito

rin
g 

de
s 

fo
rê

ts
 e

t l
'é

va
lu

at
io

n 
du

 d
ép

ér
is

se
m

en
t. 

P
ag

es
 1

3-
20

 d
an

s 
C

om
pt

es
 re

nd
us

--C
ol

lo
qu

e 
su

r l
a 

re
ch

er
ch

e 
su

r l
e 

dé
pé

ris
se

m
en

t: 
un

 p
re

m
ie

r p
as

 v
er

s 
le

 m
on

ito
rin

g 
de

s 
fo

rê
ts

. P
re

m
iè

re
 p

ar
tie

, A
te

lie
r 1

, M
ar

ch
 2

3-
26

, 1
99

2,
 S

ai
nt

e-
Fo

y 
(Q

ué
be

c)
.  

M
in

is
tè

re
 d

es
 F

or
êt

s 
du

 Q
ué

be
c,

 
S

ai
nt

e-
Fo

y 
(Q

ué
be

c)
.

•

La
ch

an
ce

, D
.; 

H
op

ki
n,

 A
.A

.; 
H

al
l, 

J.
P

.; 
P

en
dr

el
, B

.A
. 1

99
5.

 H
ea

lth
 o

f s
ug

ar
 m

ap
le

 in
 C

an
ad

a:
 R

es
ul

ts
 fr

om
 th

e 
N

or
th

 A
m

er
ic

an
 M

ap
le

 P
ro

je
ct

, 1
98

8-
19

93
. (

La
 s

an
té

 d
e 

l'é
ra

bl
e 

à 
su

cr
e 

au
 C

an
ad

a 
: R

és
ul

ta
ts

 d
u 

P
ro

je
t c

an
ad

o-
am

ér
ic

ai
n 

d'
ét

ud
e 

du
 d

ép
ér

is
se

m
en

t d
e 

l'é
ra

bl
e,

 1
98

8-
19

93
). 

N
at

ur
al

 R
es

ou
rc

es
 C

an
ad

a,
 C

an
ad

ia
n 

Fo
re

st
 

S
er

vi
ce

, H
ea

dq
ua

rte
rs

, S
ci

en
ce

 B
ra

nc
h,

 O
tta

w
a.

 In
fo

rm
at

io
n 

R
ep

or
t S

T-
X-

10
. 2

7 
p.

•

M
ag

as
i, 

L.
P

. 1
98

8.
 A

ci
d 

ra
in

 n
at

io
na

l e
ar

ly
 w

ar
ni

ng
 s

ys
te

m
: m

an
ua

l o
n 

pl
ot

 e
st

ab
lis

hm
en

t a
nd

 m
on

ito
rin

g.
 C

an
ad

ia
n 

Fo
re

st
ry

 S
er

vi
ce

, H
ea

dq
ua

rte
rs

, F
or

es
t S

ci
en

ce
 

D
ire

ct
or

at
e,

 O
tta

w
a.

 In
fo

rm
at

io
n 

R
ep

or
t D

P
C

-X
-2

5.
 5

9 
p.

•

M
ag

as
i, 

L.
P

. 1
98

8.
 D

is
po

si
tif

 n
at

io
na

l d
'a

le
rte

 ra
pi

de
 p

ou
r l

es
 p

lu
ie

s 
ac

id
es

 : 
gu

id
e 

po
ur

 l'
és

ta
bl

is
se

m
en

t e
t l

a 
su

rv
ei

lla
nc

e 
de

s 
pa

rc
el

le
s.

 1
98

8.
 S

er
vi

ce
 c

an
ad

ie
n 

de
s 

fo
rê

ts
, A

dm
in

is
tra

tio
n 

ce
nt

ra
le

, O
tta

w
a 

(O
nt

ar
io

). 
R

ap
po

rt 
d'

in
fo

rm
at

io
n 

D
P

C
-X

-2
5F

. 5
9 

p.
•

M
ag

as
i, 

L.
P

. 1
99

1.
 S

is
te

m
a 

na
ci

on
al

 d
e 

de
te

cc
ió

n 
te

m
pr

an
a 

de
 ll

uv
ia

s 
ác

id
as

 - 
m

an
ua

l s
ob

re
 e

l e
st

ab
le

ci
m

ie
nt

o 
de

 p
ar

ce
la

s 
y 

su
 o

bs
er

va
ci

ón
. F

or
es

try
 C

an
ad

a,
 

H
ea

dq
ua

rte
rs

, O
tta

w
a.

 In
fo

rm
e 

D
P

C
-X

- 2
5S

P
. 1

12
 p

.
•

20



C
an

ad
ia

n 
C

ar
bo

n 
Pr

og
ra

m
 (F

LU
XN

ET
)

Ab
st

ra
ct

Th
e 

m
aj

or
 d

el
iv

er
ab

le
 o

f t
he

 C
an

ad
ia

n 
C

ar
bo

n 
Pr

og
ra

m
 (C

C
P)

 is
 th

e 
de

ve
lo

pm
en

t o
f a

 s
ci

en
tif

ic
 n

et
w

or
k 

to
 re

du
ce

 th
e 

un
ce

rta
in

ty
 in

 
es

tim
at

in
g 

th
e 

ca
rb

on
 b

ud
ge

t o
f C

an
ad

a 
an

d 
N

or
th

 A
m

er
ic

a 
at

 m
on

th
ly

 to
 m

ul
ti-

an
nu

al
 ti

m
e 

sc
al

es
 th

ro
ug

h 
a 

co
or

di
na

te
d 

pr
og

ra
m

 o
f 

m
ea

su
re

m
en

ts
 a

nd
 m

od
el

lin
g.

 B
y 

ev
al

ua
tin

g 
th

e 
se

ns
iti

vi
ty

 o
f C

an
ad

ia
n 

fo
re

st
s 

to
 c

lim
at

e 
an

d 
di

st
ur

ba
nc

es
, w

e 
w

ill 
al

so
 a

na
ly

ze
 a

nd
 

su
gg

es
t w

ay
s 

to
 in

te
gr

at
e 

th
e 

ef
fe

ct
s 

of
 c

lim
at

e 
va

ria
bi

lit
y 

in
to

 C
an

ad
a'

s 
fo

re
st

 c
ar

bo
n 

ac
co

un
tin

g 
sy

st
em

 a
nd

 h
el

p 
de

ve
lo

p 
a 

pr
ed

ic
tiv

e 
ca

pa
bi

lit
y 

fo
r a

na
ly

zi
ng

 th
e 

ef
fe

ct
s 

of
 d

iff
er

en
t c

lim
at

e 
sc

en
ar

io
s 

on
 fu

tu
re

 c
ar

bo
n 

st
oc

ks
. W

or
ki

ng
 in

 c
lo

se
 c

ol
la

bo
ra

tio
n 

w
ith

 o
ur

 
go

ve
rn

m
en

t p
ar

tn
er

s 
(N

at
ur

al
 R

es
ou

rc
e 

C
an

ad
a'

s 
C

an
ad

ia
n 

Fo
re

st
 S

er
vi

ce
, E

nv
iro

nm
en

t C
an

ad
a'

s 
At

m
os

ph
er

ic
 S

ci
en

ce
s 

an
d 

Te
ch

no
lo

gy
 D

ire
ct

or
at

e,
 N

O
AA

's
 G

lo
ba

l M
on

ito
rin

g 
D

iv
is

io
n)

, w
e 

w
ill 

m
ea

su
re

 e
co

sy
st

em
 fl

ux
es

, a
tm

os
ph

er
ic

 tr
ac

e 
ga

s 
co

nc
en

tra
tio

ns
, 

an
d 

ec
os

ys
te

m
 c

om
po

ne
nt

 p
ro

ce
ss

es
 b

y 
us

in
g 

ex
is

tin
g 

da
ta

 o
f l

an
d 

su
rfa

ce
 p

ro
pe

rti
es

 fr
om

 re
m

ot
e 

se
ns

in
g 

an
d 

fro
m

 fo
re

st
 in

ve
nt

or
ie

s.
 

W
e 

al
so

 e
xp

ec
t t

o 
w

or
k 

in
 c

lo
se

 c
ol

la
bo

ra
tio

n 
w

ith
 th

e 
U

S 
an

d 
M

ex
ic

o 
w

ith
in

 th
e 

fra
m

ew
or

k 
of

 th
e 

N
or

th
 A

m
er

ic
an

 C
ar

bo
n 

Pr
og

ra
m

 
(N

AC
P)

. T
he

 c
om

bi
na

tio
n 

of
 h

ig
h-

qu
al

ity
 m

ea
su

re
m

en
ts

 a
nd

 c
oo

rd
in

at
ed

 m
od

el
lin

g 
w

ith
in

 th
e 

C
C

P 
is

 e
ss

en
tia

l t
o 

th
e 

de
ve

lo
pm

en
t o

f a
 

sc
ie

nt
ifi

c 
ne

tw
or

k 
fo

r a
n 

in
te

gr
at

ed
 c

ar
bo

n-
cy

cl
e 

m
on

ito
rin

g 
an

d 
pr

ed
ic

tio
n 

sy
st

em
 fo

r C
an

ad
a.

O
bj

ec
tiv

e(
s)

G
en

er
al

 o
bj

ec
tiv

es

Th
e 

C
an

ad
ia

n 
C

ar
bo

n 
Pr

og
ra

m
 (C

C
P)

 is
 a

 n
at

io
na

l r
es

ea
rc

h 
ne

tw
or

k 
fo

llo
w

in
g 

in
 th

e 
fo

ot
st

ep
s 

of
 F

lu
xn

et
-C

an
ad

a 
th

at
 b

rin
gs

 to
ge

th
er

 
un

iv
er

si
ty

 a
nd

 g
ov

er
nm

en
t s

ci
en

tis
ts

. T
he

 C
C

P 
ai

m
s 

to
 im

pr
ov

e 
es

tim
at

io
ns

 o
f t

he
 c

ar
bo

n 
bu

dg
et

 o
f C

an
ad

a 
at

 m
on

th
ly

 to
 m

ul
ti-

an
nu

al
 

tim
e 

sc
al

es
 th

ro
ug

h 
a 

co
or

di
na

te
d 

pr
og

ra
m

 o
f m

ea
su

re
m

en
ts

 a
nd

 m
od

el
lin

g.

Th
er

e 
ar

e 
fo

ur
 m

aj
or

 c
om

po
ne

nt
s 

to
 th

e 
C

C
P 

ne
tw

or
k:

- H
ig

h-
Pr

ec
is

io
n 

At
m

os
ph

er
ic

 G
re

en
ho

us
e 

G
as

 C
on

ce
nt

ra
tio

n 
an

d 
R

el
at

ed
 Is

ot
op

e 
M

ea
su

re
m

en
ts

Th
e 

C
PP

, i
n 

co
lla

bo
ra

tio
n 

w
ith

 E
nv

iro
nm

en
t C

an
ad

a,
 w

ill 
m

ea
su

re
 c

ar
bo

n 
m

on
ox

id
e 

(C
O

), 
ca

rb
on

 d
io

xi
de

 (C
O

2)
 a

nd
 m

et
ha

ne
 (C

H
4)

 
co

nc
en

tra
tio

ns
 in

 th
re

e 
di

ffe
re

nt
 e

co
sy

st
em

s:
 C

hi
bo

ug
am

au
 (Q

ue
be

c)
 in

 E
as

te
rn

 C
an

ad
a,

 P
rin

ce
 A

lb
er

t (
Sa

sk
at

ch
ew

an
) i

n 
C

en
tra

l 
C

an
ad

a,
 a

nd
 L

ac
 L

ab
ic

he
 (A

lb
er

ta
) i

n 
W

es
te

rn
 C

an
ad

a.
 T

he
se

 m
ea

su
re

m
en

ts
 w

ill 
he

lp
 re

du
ce

 th
e 

un
ce

rta
in

ty
 in

 th
e 

m
od

el
lin

g 
of

 c
ar

bo
n 

bu
dg

et
s 

at
 re

gi
on

al
, n

at
io

na
l a

nd
 c

on
tin

en
ta

l s
ca

le
s.

- E
co

sy
st

em
 F

lu
xe

s
Th

e 
C

C
P 

w
ill 

m
ea

su
re

 c
ar

bo
n,

 w
at

er
 a

nd
 e

ne
rg

y 
ex

ch
an

ge
 in

 o
ve

r 2
0 

si
te

s 
lo

ca
te

d 
in

 fo
re

st
 a

nd
 p

ea
tla

nd
 e

co
sy

st
em

s 
in

 s
ix

 d
iff

er
en

t 
pr

ov
in

ce
s 

so
 a

s 
to

 c
ov

er
 C

an
ad

a'
s 

m
aj

or
 v

eg
et

at
io

n 
ty

pe
s.

 T
he

se
 m

ea
su

re
m

en
ts

 w
ill 

le
ad

 to
 a

 b
et

te
r u

nd
er

st
an

di
ng

 o
f a

) t
he

 e
ffe

ct
s 

of
 

cl
im

at
e 

on
 c

ar
bo

n 
so

ur
ce

s 
an

d 
si

nk
s;

 a
nd

 b
) t

he
 d

yn
am

ic
s 

of
 c

ar
bo

n 
cy

cl
in

g 
in

 y
ou

ng
 a

nd
 in

te
rm

ed
ia

te
-a

ge
d 

fo
re

st
s 

as
 w

el
l a

s 
pe

at
la

nd
s.

- R
eg

io
na

l, 
N

at
io

na
l a

nd
 C

on
tin

en
ta

l S
ca

le
 M

od
el

lin
g 

of
 C

ar
bo

n 
So

ur
ce

s 
an

d 
Si

nk
s

Th
e 

C
C

P 
w

ill 
de

ve
lo

p 
a 

m
od

el
lin

g 
fra

m
ew

or
k 

th
at

 w
ill 

se
rv

e 
as

 th
e 

sc
ie

nt
ifi

c 
fo

un
da

tio
n 

fo
r a

n 
in

te
gr

at
ed

 c
ar

bo
n 

m
on

ito
rin

g 
an

d 
pr

ed
ic

tio
n 

sy
st

em
 fo

r C
an

ad
a 

an
d 

N
or

th
 A

m
er

ic
a.

- P
ro

ce
ss

 M
od

el
lin

g 
to

 S
up

po
rt 

Fo
re

st
 C

ar
bo

n 
Ac

co
un

tin
g 

an
d 

M
an

ag
em

en
t

Th
e 

C
C

P 
w

ill 
pr

ov
id

e 
in

fo
rm

at
io

n 
on

 th
e 

im
pa

ct
 o

f d
is

tu
rb

an
ce

s 
an

d 
cl

im
at

e 
on

 th
e 

ca
rb

on
 b

ud
ge

t f
or

 in
te

gr
at

io
n 

in
to

 th
e 

C
BM

-C
FS

3 
m

od
el

, w
hi

ch
 fo

rm
s 

th
e 

co
re

 m
od

ul
e 

of
 C

an
ad

a'
s 

N
at

io
na

l F
or

es
t C

ar
bo

n 
M

on
ito

rin
g,

 A
cc

ou
nt

in
g 

an
d 

R
ep

or
tin

g 
Sy

st
em

 (N
FC

M
AR

S)
.

Sp
ec

ifi
c 

ob
je

ct
iv

es

21



C
om

m
en

t(s
)

Th
e 

C
an

ad
ia

n 
C

ar
bo

n 
Pr

og
ra

m
 (2

00
7-

...
) c

on
tin

ue
s 

w
he

re
 th

e 
Fl

ux
ne

t-C
an

ad
a 

pr
oj

ec
t (

20
00

-2
00

7)
 le

ft 
of

f. 
W

eb
si

te
: h

ttp
://

w
w

w
.fl

ux
ne

t-
ca

na
da

.c
a/

U
se

 th
e 

to
w

er
-b

as
ed

 E
dd

y 
C

ov
ar

ia
nc

e 
Te

ch
ni

qu
e 

to
 m

ak
e 

co
nt

in
uo

us
, m

ul
ti-

ye
ar

 m
ea

su
re

m
en

ts
 o

f C
O

2,
 w

at
er

 a
nd

 s
en

si
bl

e 
he

at
 fl

ux
es

, 
an

d 
in

 s
om

e 
ca

se
s 

ot
he

r G
H

G
s,

 fo
r m

at
ur

e 
an

d 
di

st
ur

be
d 

fo
re

st
 a

nd
 p

ea
tla

nd
 e

co
sy

st
em

s 
al

on
g 

an
 e

as
t-w

es
t n

at
io

na
l t

ra
ns

ec
t t

ha
t 

en
co

m
pa

ss
es

 s
om

e 
of

 C
an

ad
a'

s 
im

po
rta

nt
 e

co
re

gi
on

s.
 W

e 
w

ill 
ex

am
in

e 
th

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
th

e 
in

te
ra

nn
ua

l v
ar

ia
bi

lit
y 

of
 c

ar
bo

n 
flu

xe
s 

an
d 

cl
im

at
e;

 a
na

ly
ze

 th
e 

co
nt

rib
ut

io
n 

of
 d

iff
er

en
t e

co
sy

st
em

 c
om

po
ne

nt
s 

to
 th

e 
ne

t f
lu

x,
 p

ar
tic

ul
ar

ly
 g

ro
ss

 e
co

sy
st

em
 p

ro
du

ct
io

n,
 

to
ta

l e
co

sy
st

em
 re

sp
ira

tio
n 

an
d 

so
il 

re
sp

ira
tio

n 
(m

ic
ro

be
s 

an
d 

ro
ot

s)
; e

xp
lo

re
 th

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
ne

t p
rim

ar
y 

pr
od

uc
tiv

ity
 a

nd
 n

et
 

ec
os

ys
te

m
 p

ro
du

ct
iv

ity
; p

ar
am

et
er

iz
e 

an
d 

ev
al

ua
te

 e
co

sy
st

em
 a

nd
 la

nd
 s

ur
fa

ce
 c

lim
at

e 
m

od
el

s.

C
ha

ra
ct

er
iz

e 
re

la
tio

ns
hi

ps
 b

et
w

ee
n 

cl
im

at
e 

va
ria

bl
es

 (e
.g

. m
ea

n 
m

on
th

ly
 te

m
pe

ra
tu

re
) a

nd
 n

et
 e

co
sy

st
em

 p
ro

du
ct

iv
ity

 o
n 

bo
th

 d
is

tu
rb

ed
 

an
d 

un
di

st
ur

be
d 

si
te

s.

Ev
al

ua
te

 th
e 

re
la

tio
ns

hi
p 

be
tw

ee
n 

th
e 

m
ea

su
re

m
en

ts
 o

f n
et

 e
co

sy
st

em
 p

ro
du

ct
iv

ity
 fr

om
 to

w
er

s 
an

d 
th

e 
ch

an
ge

s 
in

 c
ar

bo
n 

st
oc

ks
 

m
ea

su
re

d 
by

 in
ve

nt
or

y 
an

d 
ot

he
r b

io
m

et
ric

 te
ch

ni
qu

es
 o

ve
r s

ev
er

al
 y

ea
rs

.

U
se

 th
e 

kn
ow

le
dg

e 
ga

in
ed

 in
 a

tta
in

in
g 

th
e 

ab
ov

e 
ob

je
ct

iv
es

, c
om

bi
ne

d 
w

ith
 e

xi
st

in
g 

la
nd

-u
se

 d
at

a,
 to

 p
ro

vi
de

 b
et

te
r f

irs
t-o

rd
er

 
ap

pr
ox

im
at

io
ns

 o
f t

he
 to

ta
l p

ot
en

tia
l f

or
 c

ar
bo

n 
up

ta
ke

, e
m

is
si

on
 a

nd
 s

eq
ue

st
ra

tio
n 

by
 C

an
ad

ia
n 

fo
re

st
s 

an
d 

pe
at

la
nd

s 
at

 re
gi

on
al

 a
nd

 
na

tio
na

l s
ca

le
s.

Tr
ai

n 
hi

gh
ly

-q
ua

lif
ie

d 
pe

rs
on

ne
l, 

in
fo

rm
 p

ol
ic

y-
m

ak
er

s 
an

d 
in

cr
ea

se
 p

ub
lic

 u
nd

er
st

an
di

ng
 o

f c
ar

bo
n 

cy
cl

in
g 

sc
ie

nc
es

 a
nd

 is
su

es
.

La
yo

ut
/d

es
ig

n

Pr
oj

ec
t s

ta
tu

s
Ac

tiv
e

Ba
ck

gr
ou

nd
 in

fo
rm

at
io

n 
fo

r t
he

 Q
ue

be
c 

flu
x 

st
at

io
n

W
ith

in
 e

as
te

rn
 C

an
ad

a'
s 

bo
re

al
 fo

re
st

, b
la

ck
 s

pr
uc

e-
fe

at
he

rm
os

s 
st

an
ds

 d
om

in
at

e 
m

uc
h 

of
 th

e 
la

nd
sc

ap
e.

 T
he

se
 s

ta
nd

s 
so

m
et

im
es

 
in

cl
ud

e 
a 

si
gn

ifi
ca

nt
 q

ua
nt

ity
 o

f j
ac

k 
pi

ne
. L

oc
at

ed
 in

 a
 c

oo
l a

nd
 h

um
id

 c
lim

at
ic

 re
gi

on
, t

hi
s 

flu
x 

st
at

io
n 

pr
ov

id
es

 a
n 

in
te

re
st

in
g 

co
nt

ra
st

 to
 

th
e 

st
at

io
ns

 lo
ca

te
d 

in
 b

la
ck

 s
pr

uc
e 

st
an

ds
 in

 S
as

ka
tc

he
w

an
 a

nd
 M

an
ito

ba
. U

nt
il 

re
ce

nt
ly

, t
he

 p
rin

ci
pa

l n
at

ur
al

 d
is

tu
rb

an
ce

 in
 b

la
ck

 s
pr

uc
e 

­ f
ea

th
er

m
os

s 
st

an
ds

 w
as

 w
ild

fir
e 

w
ith

 re
tu

rn
 in

te
rv

al
s 

ra
ng

in
g 

be
tw

ee
n 

50
 a

nd
 1

50
 y

ea
rs

. H
ow

ev
er

, f
or

es
t h

ar
ve

st
 a

ct
iv

iti
es

 in
 th

e 
bo

re
al

 
fo

re
st

 o
f e

as
te

rn
 C

an
ad

a 
ha

ve
 in

cr
ea

se
d 

st
ea

di
ly

 o
ve

r t
he

 p
as

t 3
0 

ye
ar

s 
an

d 
ar

e 
no

w
 a

 m
or

e 
co

m
m

on
 d

is
tu

rb
an

ce
 th

an
 fi

re
 fo

r a
 

si
gn

ifi
ca

nt
 p

or
tio

n 
of

 Q
ue

be
c'

s 
bo

re
al

 fo
re

st
. T

hi
s 

fo
re

st
 is

 a
 v

er
y 

im
po

rta
nt

 e
co

no
m

ic
 re

so
ur

ce
, s

up
po

rti
ng

 la
rg

e 
in

du
st

rie
s 

ba
se

d 
on

 th
e 

pr
od

uc
tio

n 
of

 b
ot

h 
co

ns
tru

ct
io

n 
lu

m
be

r a
nd

 p
ul

p 
an

d 
pa

pe
r p

ro
du

ct
s.

 In
 Q

ue
be

c,
 th

e 
m

aj
or

ity
 o

f f
or

es
try

 a
ct

iv
iti

es
 ta

ke
 p

la
ce

 o
n 

cr
ow

n 
la

nd
s.

 T
he

 p
ro

vi
nc

ia
l g

ov
er

nm
en

t p
ro

vi
de

s 
a 

lo
ng

-te
rm

 le
as

e 
to

 o
ne

 o
r m

or
e 

fo
re

st
 c

om
pa

ni
es

 w
ho

 a
re

 th
en

 re
sp

on
si

bl
e 

fo
r m

an
ag

in
g 

a 
gi

ve
n 

ar
ea

 o
n 

a 
su

st
ai

ne
d 

yi
el

d 
ba

si
s.

 W
ith

 ti
m

e,
 in

cr
ea

si
ng

ly
 la

rg
er

 p
er

ce
nt

ag
es

 o
f t

he
se

 a
re

as
 b

ec
om

e 
im

pa
ct

ed
 b

y 
m

an
ag

em
en

t 
ac

tiv
iti

es
 a

nd
 o

ve
r t

he
 n

ex
t 5

0 
ye

ar
s,

 th
is

 p
er

ce
nt

ag
e 

is
 e

xp
ec

te
d 

to
 re

ac
h 

ne
ar

ly
 1

00
%

. T
hu

s,
 d

ev
el

op
in

g 
a 

sc
ie

nt
ifi

c 
fo

un
da

tio
n 

fo
r t

he
 

m
an

ag
em

en
t o

f c
ar

bo
n 

in
 C

an
ad

a'
s 

fo
re

st
s 

re
qu

ire
s 

th
at

 w
e 

be
tte

r u
nd

er
st

an
d 

ho
w

 m
an

ag
em

en
t a

ct
iv

iti
es

 in
flu

en
ce

 th
e 

cy
cl

in
g 

an
d 

se
qu

es
tra

tio
n 

of
 c

ar
bo

n.

Th
e 

fo
re

st
s 

in
 th

is
 re

gi
on

 a
re

 u
nd

er
go

in
g 

co
ns

ta
nt

 c
ha

ng
es

 d
ue

 to
 s

ilv
ic

ul
tu

ra
l a

nd
 h

ar
ve

st
in

g 
st

ra
te

gi
es

. S
in

ce
 1

99
0,

 c
ut

tin
g 

w
ith

 
pr

ot
ec

tio
n 

of
 re

ge
ne

ra
tio

n 
an

d 
so

ils
 (C

PR
S)

 h
as

 b
ec

om
e 

th
e 

m
os

t c
om

m
on

 h
ar

ve
st

in
g 

sy
st

em
. I

n 
a 

cl
as

si
c 

C
PR

S,
 lo

gg
in

g 
eq

ui
pm

en
t i

s 

22



St
ud

y 
le

ad
er

(s
)

Sp
ec

ie
s

C
ol

la
bo

ra
to

r(
s)

Be
rn

ie
r, 

Pi
er

re
E-

M
ai

l:
pb

er
ni

er
@

nr
ca

n.
gc

.c
a

Te
l.

(4
18

) 6
48

-4
52

4
C

an
ad

ia
n 

Fo
re

st
 S

er
vi

ce
, L

au
re

nt
ia

n 
Fo

re
st

ry
 C

en
tre

•

-
-

-
Ex

t.

D
ag

na
ul

t, 
Sé

ba
st

ie
n

E-
M

ai
l:

sd
ag

na
ul

@
nr

ca
n.

gc
.c

a
Te

l.
(4

18
) 6

48
-2

21
7

C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
•

-
-

-
Ex

t.

M
ar

go
lis

, H
an

k
E-

M
ai

l:
H

an
k.

M
ar

go
lis

@
sb

f.u
la

va
l.c

a
Te

l.
(4

18
) 6

56
-7

12
0

La
va

l U
ni

ve
rs

ity
 (F

ac
ul

ty
 o

f F
or

es
try

, G
eo

gr
ap

hy
 a

nd
 G

eo
m

at
ic

s)
•

-
-

-
Ex

t.

Bl
ac

k 
sp

ru
ce

•

Ja
ck

 p
in

e
•

Be
au

do
in

, A
nd

ré
E-

M
ai

l:
ab

ea
ud

oi
n@

rn
ca

n.
gc

.c
a

Te
l.

(4
18

) 6
48

-3
44

0
C

an
ad

ia
n 

Fo
re

st
 S

er
vi

ce
, L

au
re

nt
ia

n 
Fo

re
st

ry
 C

en
tre

•

-
-

-
Ex

t.

Bo
ut

in
, R

ob
er

t
E-

M
ai

l:
Te

l.
C

an
ad

ia
n 

Fo
re

st
 S

er
vi

ce
, L

au
re

nt
ia

n 
Fo

re
st

ry
 C

en
tre

•

-
-

-
Ex

t.

G
ui

nd
on

, L
uc

E-
M

ai
l:

lg
ui

nd
on

@
nr

ca
n.

gc
.c

a
Te

l.
(4

18
) 6

49
-6

13
1

C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
•

-
-

-
Ex

t.

M
ar

go
lis

, H
an

k
E-

M
ai

l:
H

an
k.

M
ar

go
lis

@
sb

f.u
la

va
l.c

a
Te

l.
(4

18
) 6

56
-7

12
0

La
va

l U
ni

ve
rs

ity
 (F

ac
ul

ty
 o

f F
or

es
try

, G
eo

gr
ap

hy
 a

nd
 G

eo
m

at
ic

s)
•

-
-

-
Ex

t.

Pa
ré

, D
av

id
E-

M
ai

l:
dp

ar
e@

nr
ca

n.
gc

.c
a

Te
l.

(4
18

) 6
48

-7
59

8
C

an
ad

ia
n 

Fo
re

st
 S

er
vi

ce
, L

au
re

nt
ia

n 
Fo

re
st

ry
 C

en
tre

•

-
-

-
Ex

t.

U
ng

, C
hu

n-
H

uo
r

E-
M

ai
l:

cu
ng

@
nr

ca
n.

gc
.c

a
Te

l.
(4

18
) 6

48
-5

83
4

C
an

ad
ia

n 
W

oo
d 

Fi
br

e 
C

en
tre

•

-
-

-
Ex

t.

re
st

ric
te

d 
to

 a
bo

ut
 3

0%
 o

f t
he

 s
ur

fa
ce

 a
re

a 
so

 th
at

 th
e 

or
ga

ni
c 

la
ye

r o
n 

th
e 

re
m

ai
ni

ng
 7

0%
 o

f t
he

 a
re

a 
is

 n
ot

 d
is

tu
rb

ed
. T

he
 s

ki
d 

tra
ils

 a
re

 
us

ua
lly

 p
la

nt
ed

 w
ith

 s
ee

dl
in

gs
 th

at
 a

re
 s

m
al

le
r t

ha
n 

th
e 

na
tu

ra
l r

eg
en

er
at

io
n.

 W
he

n 
th

e 
am

ou
nt

 o
f n

at
ur

al
 re

ge
ne

ra
tio

n 
is

 n
ot

 a
de

qu
at

e,
 

si
te

s 
ar

e 
ei

th
er

 p
ar

tia
lly

 o
r t

ot
al

ly
 s

ca
rif

ie
d,

 th
en

 p
la

nt
ed

. W
hi

le
 th

e 
im

pa
ct

s 
of

 th
es

e 
tre

at
m

en
ts

 o
n 

ca
rb

on
 c

yc
lin

g 
ar

e 
no

t k
no

w
n,

 th
ey

 a
re

 
lik

el
y 

si
gn

ifi
ca

nt
. A

 la
rg

e 
ch

al
le

ng
e 

to
 u

nd
er

st
an

di
ng

 a
nd

 p
re

di
ct

in
g 

th
e 

ov
er

al
l e

ffe
ct

s 
of

 s
ilv

ic
ul

tu
ra

l t
re

at
m

en
ts

 o
n 

ca
rb

on
 c

yc
lin

g 
in

 th
is

 
re

gi
on

 is
 th

at
 th

e 
ef

fe
ct

s 
ar

e 
hi

gh
ly

 lo
ca

l, 
an

d 
ar

e 
th

e 
re

su
lt 

of
 th

e 
in

te
ra

ct
io

n 
am

on
g 

st
an

d 
pr

op
er

tie
s,

 s
ite

 p
ro

pe
rti

es
, c

lim
at

e 
an

d 
th

e 
ty

pe
 

of
 s

ilv
ic

ul
tu

ra
l s

tra
te

gy
 u

se
d.

 S
in

ce
 th

e 
op

er
at

io
na

l f
or

es
try

 p
ro

ce
du

re
s 

ch
an

ge
 w

ith
 ti

m
e,

 u
nd

er
st

an
di

ng
 h

ow
 a

 s
pe

ci
fic

 tr
ea

tm
en

t 
in

flu
en

ce
s 

ca
rb

on
 e

xc
ha

ng
e 

is
 n

ot
 s

uf
fic

ie
nt

. R
at

he
r, 

th
er

e 
is

 a
 c

rit
ic

al
 n

ee
d 

to
 u

nd
er

st
an

d 
ho

w
 h

ar
ve

st
in

g 
tre

at
m

en
ts

 in
flu

en
ce

 
en

vi
ro

nm
en

ta
l v

ar
ia

bl
es

 in
 th

e 
re

gi
on

, a
nd

 h
ow

 th
es

e,
 in

 tu
rn

, i
nf

lu
en

ce
 p

ho
to

sy
nt

he
si

s,
 re

sp
ira

tio
n,

 p
ro

du
ct

iv
ity

 a
nd

 n
et

 c
ar

bo
n 

ex
ch

an
ge

.

Th
e 

Q
ue

be
c 

flu
x 

st
at

io
n 

w
ill 

m
ak

e 
lo

ng
-te

rm
 m

ea
su

re
m

en
ts

 o
f c

ar
bo

n 
ex

ch
an

ge
 in

 a
 m

at
ur

e 
st

an
d 

an
d 

a 
re

ce
nt

 C
PR

S 
si

te
 (d

is
tu

rb
ed

). 
M

ea
su

re
m

en
ts

 o
f e

co
sy

st
em

 c
om

po
ne

nt
s 

w
ill 

al
lo

w
 u

s 
to

 u
nd

er
st

an
d 

an
d 

m
od

el
 th

e 
ef

fe
ct

s 
of

 h
ar

ve
st

 a
nd

 c
lim

at
e.

 E
dd

y 
co

va
ria

nc
e 

m
ea

su
re

m
en

ts
 o

n 
th

e 
C

PR
S 

si
te

 b
eg

an
 in

 A
ug

us
t 2

00
1 

an
d 

m
ea

su
re

m
en

ts
 a

t t
he

 m
at

ur
e 

si
te

 (u
nd

is
tu

rb
ed

) w
ill 

be
gi

n 
in

 J
un

e 
20

03
.

23



D
at

a 
ac

tiv
ity

D
at

a 
st

ab
ilit

y

Tr
ea

tm
en

t(s
)

M
ea

su
re

m
en

t(s
)

Es
ta

bl
is

hm
en

t 
ye

ar
(s

)
20

00
; 2

00
3;

 2
00

7

M
ea

su
re

m
en

t 
ye

ar
(s

)
20

00
; 2

00
3;

 2
00

6;
 2

00
7

Tr
ea

tm
en

t 
ye

ar
(s

)

D
at

a 
lo

ca
tio

n
U

:\E
co

sy
st

em
es

 F
or

es
tie

rs
\E

co
le

ap
\F

lu
xn

et
 a

nd
 P

:\F
LU

X
N

ET
  (

S.
 D

ag
na

ul
t's

 p
er

so
na

l d
is

k 
on

 th
e 

LF
C

 s
er

ve
r)

M
et

ad
at

a 
cr

ea
tio

n 
da

te
20

08
-0

1-
14

M
et

ad
at

a 
m

od
ifi

ca
tio

n 
da

te
20

08
-0

1-
31

C
on

tri
bu

to
r(

s)
 to

 
th

e 
cr

ea
tio

n 
of

 
th

e 
m

et
ad

at
a

Sp
ru

ce
 s

ta
nd

• Ac
tiv

e 
re

gu
la

r -
 d

at
a 

se
t i

s 
up

da
te

d 
re

gu
la

rly

Ve
ry

 s
ta

bl
e 

- d
at

a 
di

gi
tiz

ed
 re

ce
nt

ly
; a

va
ila

bl
e 

in
 h

ar
d 

co
py

; w
el

l d
oc

um
en

te
d

Fo
re

st
 in

ve
nt

or
y 

(N
at

io
na

l F
or

es
t I

nv
en

to
ry

)
•

Fo
re

st
 in

ve
nt

or
y 

(P
er

m
an

en
t s

am
pl

e 
pl

ot
)

•

Fo
re

st
 in

ve
nt

or
y 

(T
em

po
ra

ry
 s

am
pl

e 
pl

ot
)

•

So
il 

m
ea

su
re

m
en

t
•

Ph
ot

os
yn

th
es

is
•

So
il 

pr
op

er
tie

s
•

M
ic

ro
m

et
eo

ro
lo

gy
•

R
oo

t p
ro

du
ct

iv
ity

•

So
il 

re
sp

ira
tio

n
•

St
em

 a
nd

 b
ra

nc
h 

re
sp

ira
tio

n
•

C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
•

24



Pu
bl

ic
at

io
n(

s)

R
es

ea
rc

h 
si

te
(s

)
S

ite
 n

am
e

N
ea

rb
y 

ci
ty

Lo
ng

.
La

t.
A

lt.
 

(m
)

A
re

a 
(h

a)
C

an
ad

ia
n 

ec
oz

on
e

Q
ue

be
c 

bi
oc

lim
at

ic
 

su
bd

om
ai

n

Q
ue

be
c 

ad
m

in
is

tra
-

tiv
e 

re
gi

on

D
es

ig
n 

st
at

us
P

lo
t i

nt
eg

rit
y

P
lo

t t
yp

e
C

om
m

en
ts

FL
U

XN
E

T 
- B

lo
c 

1 
- H

B
S

00
C

hi
bo

ug
am

au
-7

4.
04

49
.2

7
41

8
28

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 s
pr

uc
e-

m
os

s
02

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

R
ou

nd
 (4

00
 m

²: 
11

.2
8 

m
 ra

di
us

)
S

ite
: C

P
R

S
 (c

ut
tin

g 
w

ith
 

pr
ot

ec
tio

n 
of

 re
ge

ne
ra

tio
n 

an
d 

so
ils

, b
la

ck
 s

pr
uc

e 
/ p

in
e)

7 
pl

ot
s

To
w

er
 ty

pe
: f

ix
ed

 te
le

sc
op

ic
 

to
w

er
A

ve
ra

ge
 a

ir 
te

m
pe

ra
tu

re
: 0

.0
°C

FL
U

XN
E

T 
- B

lo
c 

2 
- E

O
B

S
C

hi
bo

ug
am

au
-7

4.
34

49
.6

9
40

2
78

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 s
pr

uc
e-

m
os

s
10

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

R
ou

nd
 (4

00
 m

²: 
11

.2
8 

m
 ra

di
us

)
S

ite
: m

at
ur

e 
fo

re
st

 o
f b

la
ck

 
sp

ru
ce

12
 p

lo
ts

To
w

er
 ty

pe
: f

ix
ed

 s
ca

ffo
ld

A
ve

ra
ge

 te
m

pe
ra

tu
re

 o
f t

he
 a

ir:
 

0.
0°

C
A

nn
ua

l p
re

ci
pi

ta
tio

n 
av

er
ag

es
 

96
1.

3 
m

m
Ty

pe
 o

f v
eg

et
at

io
n:

 b
la

ck
 s

pr
uc

e

FL
U

XN
E

T 
- B

lo
c 

3 
- H

B
S

75
C

hi
bo

ug
am

au
-7

4.
57

49
.7

6
39

5
50

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 s
pr

uc
e-

m
os

s
10

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

R
ou

nd
 (4

00
 m

²: 
11

.2
8 

m
 ra

di
us

)
S

ite
: b

la
ck

 s
pr

uc
e 

ha
rv

es
te

d 
in

 
19

75
10

 p
lo

ts
To

w
er

 ty
pe

: f
ix

ed
 s

ca
ffo

ld

•

25



C
om

pa
ris

on
 o

f C
ol

eo
pt

er
a 

as
se

m
bl

ag
es

 fr
om

 re
ce

nt
ly

 b
ur

ne
d 

an
d 

un
bu

rn
ed

 b
la

ck
 s

pr
uc

e 
fo

re
st

s 
of

 n
or

th
ea

st
er

n 
N

or
th

 
Am

er
ic

a
Ab

st
ra

ct
Se

ve
ra

l i
ns

ec
t g

ro
up

s 
ha

ve
 a

da
pt

ed
 to

 fi
re

 c
yc

le
s 

in
 b

or
ea

l f
or

es
ts

 a
nd

 c
an

 e
ffi

ci
en

tly
 u

se
 n

ew
 h

ab
ita

ts
 c

re
at

ed
 b

y 
fir

e.
 O

ur
 s

tu
dy

 a
im

ed
 

at
 p

ro
du

ci
ng

 a
 fi

rs
t c

ha
ra

ct
er

iz
at

io
n 

of
 p

os
t-f

ire
 C

ol
eo

pt
er

a 
as

se
m

bl
ag

es
 in

 b
la

ck
 s

pr
uc

e 
fo

re
st

s 
of

 e
as

te
rn

 N
or

th
 A

m
er

ic
a.

 F
or

 tw
o 

ye
ar

s,
 

w
e 

sa
m

pl
ed

 C
ol

eo
pt

er
a 

us
in

g 
fli

gh
t-i

nt
er

ce
pt

io
n 

tra
ps

 lo
ca

te
d 

in
 b

ur
ne

d 
st

an
ds

 o
f c

on
tra

st
in

g 
ag

es
 a

nd
 s

tru
ct

ur
es

 in
 a

 5
09

7-
ha

 w
ild

fir
e 

an
d 

in
 n

ei
gh

bo
ur

in
g 

un
bu

rn
ed

 m
at

ur
e 

st
an

ds
. M

or
e 

th
an

 4
0 

sp
ec

ie
s 

w
er

e 
ex

cl
us

iv
el

y 
ca

pt
ur

ed
 in

 b
ur

ne
d 

st
an

ds
. T

im
e 

el
ap

se
d 

si
nc

e 
fir

e 
an

d 
pr

ox
im

ity
 o

f u
nb

ur
ne

d 
fo

re
st

s 
w

er
e 

th
e 

m
os

t s
ig

ni
fic

an
t p

ar
am

et
er

s 
af

fe
ct

in
g 

C
ol

eo
pt

er
a 

as
se

m
bl

ag
es

. S
ta

nd
 a

ge
 a

nd
 s

tru
ct

ur
e 

ha
d 

lim
ite

d 
ef

fe
ct

s 
on

 a
ss

em
bl

ag
e 

st
ru

ct
ur

e;
 th

e 
sc

ol
yt

id
 P

ol
yg

ra
ph

us
 ru

fip
en

ni
s 

Ki
rb

y 
w

as
 th

e 
on

ly
 c

om
m

on
 s

pe
ci

es
 to

 c
le

ar
ly

 fa
vo

ur
 o

ld
er

 
st

an
ds

. T
he

 fi
re

-a
ss

oc
ia

te
d 

C
ol

eo
pt

er
a 

as
se

m
bl

ag
es

 fo
un

d 
in

 o
ur

 s
tu

dy
 a

re
a 

w
er

e 
cl

ea
rly

 d
is

tin
ct

 fr
om

 th
os

e 
fo

un
d 

in
 s

im
ila

r u
nb

ur
ne

d 
st

an
ds

; w
e 

sh
ou

ld
 th

us
 b

e 
co

ns
er

va
tiv

e 
in

 o
ur

 m
an

ag
em

en
t a

pp
ro

ac
h 

co
nc

er
ni

ng
 re

ce
nt

ly
 b

ur
ne

d 
st

an
ds

. c
20

03
 E

ls
ev

ie
r L

td
. A

ll 
rig

ht
s 

re
se

rv
ed

.

C
om

m
en

t(s
)

Ke
yw

or
ds

: H
ab

ita
t s

el
ec

tio
n;

 F
ire

-a
ss

oc
ia

te
d 

C
ol

eo
pt

er
a;

 S
al

va
ge

 lo
gg

in
g

O
bj

ec
tiv

e(
s)

Pr
od

uc
e 

a 
fir

st
 c

ha
ra

ct
er

iz
at

io
n 

of
 p

os
t-f

ire
 C

ol
eo

pt
er

a 
as

se
m

bl
ag

es
 in

 b
la

ck
 s

pr
uc

e 
fo

re
st

s 
of

 e
as

te
rn

 N
or

th
 A

m
er

ic
a.

St
ud

y 
le

ad
er

(s
)

Sp
ec

ie
s

C
ol

la
bo

ra
to

r(
s)

La
yo

ut
/d

es
ig

n

D
at

a 
ac

tiv
ity

Tr
ea

tm
en

t(s
)

Pr
oj

ec
t s

ta
tu

s
Ac

tiv
e

H
éb

er
t, 

C
hr

is
tia

n
E-

M
ai

l:
ch

he
be

rt@
rn

ca
n.

gc
.c

a
Te

l.
(4

18
) 6

48
-5

89
6

C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
•

-
-

-
Ex

t.

Sa
in

t-G
er

m
ai

n,
 M

ic
he

l
E-

M
ai

l:
Te

l.
•

-
-

-
Ex

t.

Sa
m

pl
in

g 
w

as
 c

on
du

ct
ed

 in
 th

e 
G

ra
nd

s-
Ja

rd
in

s 
Pr

ov
in

ci
al

 P
ar

k 
(4

7°
41

' N
, 7

0°
43

' W
). 

It 
ha

rb
or

s 
th

e 
so

ut
he

rn
m

os
t l

ic
he

n 
w

oo
dl

an
d 

of
 

ea
st

er
n 

C
an

ad
a,

 a
 le

ga
cy

 o
f i

ts
 p

ec
ul

ia
r d

is
tu

rb
an

ce
 h

is
to

ry
 (P

ay
et

te
 e

t a
l.,

 2
00

0a
). 

Th
is

 te
rr

ito
ry

 is
 e

sp
ec

ia
lly

 fi
re

-p
ro

ne
; r

ec
en

t f
ire

s 
ha

ve
 

oc
cu

rr
ed

 w
ith

in
 th

e 
pa

rk
's

 b
ou

nd
ar

ie
s 

or
 in

 it
s 

im
m

ed
ia

te
 v

ic
in

ity
 in

 1
99

1 
(2

x)
, 1

99
5,

 1
99

7 
an

d 
19

99
. P

ur
e 

bl
ac

k 
sp

ru
ce

 s
ta

nd
s 

[P
ic

ea
 

m
ar

ia
na

 (M
ill.

)] 
do

m
in

at
e 

th
e 

la
nd

sc
ap

e,
 w

ith
 th

e 
oc

ca
si

on
al

 p
re

se
nc

e 
of

 b
al

sa
m

 fi
r [

Ab
ie

s 
ba

ls
am

ea
 (L

.)]
, a

nd
 ta

m
ar

ac
k 

[L
ar

ix
 la

ric
in

a 
(D

u 
R

oi
)],

 m
os

tly
 in

 d
am

p 
si

te
s.

 W
e 

sa
m

pl
ed

 in
se

ct
s 

in
 th

e 
19

99
 b

ur
n 

du
rin

g 
th

e 
su

m
m

er
s 

of
 2

00
0 

an
d 

20
01

.

26



D
at

a 
st

ab
ilit

y

M
ea

su
re

m
en

t(s
)

Es
ta

bl
is

hm
en

t 
ye

ar
(s

)
19

99

M
ea

su
re

m
en

t 
ye

ar
(s

)
19

99
; 2

00
0;

 2
00

1;
 2

00
2;

 2
00

3;
 2

00
4

Tr
ea

tm
en

t 
ye

ar
(s

)

D
at

a 
lo

ca
tio

n
R

oo
m

 1
.2

4 
at

 th
e 

LF
C

Pu
bl

ic
at

io
n(

s)

R
es

ea
rc

h 
si

te
(s

)

M
et

ad
at

a 
cr

ea
tio

n 
da

te
20

09
-0

2-
10

M
et

ad
at

a 
m

od
ifi

ca
tio

n 
da

te

C
on

tri
bu

to
r(

s)
 to

 
th

e 
cr

ea
tio

n 
of

 
th

e 
m

et
ad

at
a

S
ite

 n
am

e
N

ea
rb

y 
ci

ty
Lo

ng
.

La
t.

A
lt.

 
(m

)
A

re
a 

(h
a)

C
an

ad
ia

n 
ec

oz
on

e
Q

ue
be

c 
bi

oc
lim

at
ic

 
su

bd
om

ai
n

Q
ue

be
c 

ad
m

in
is

tra
-

tiv
e 

re
gi

on

D
es

ig
n 

st
at

us
P

lo
t i

nt
eg

rit
y

P
lo

t t
yp

e
C

om
m

en
ts

B
ai

e-
S

ai
nt

-P
au

l
-7

0.
40

47
.4

0
80

0
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

03
A

ct
iv

el
y 

M
an

ag
ed

Ag
e

•

D
ia

m
et

er
 a

t b
re

as
t h

ei
gh

t (
db

h)
•

St
em

 h
ei

gh
t

•

Bi
om

as
s

• S
ai

nt
-G

er
m

ai
n,

 M
. 2

00
4.

 C
om

pa
ris

on
 o

f C
ol

eo
pt

er
a 

as
se

m
bl

ag
es

 fr
om

 a
 re

ce
nt

ly
 b

ur
ne

d 
an

d 
un

bu
rn

ed
 b

la
ck

 s
pr

uc
e 

fo
re

st
s 

of
 n

or
th

ea
st

er
n 

N
or

th
 A

m
er

ic
a.

 B
io

lo
gi

ca
l 

C
on

se
rv

at
io

n 
11

8:
58

3-
59

2.
•

C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
•

27



D
ev

el
op

in
g 

a 
pr

ed
ic

tiv
e 

m
od

el
 o

f t
he

 p
ro

gr
es

si
on

 o
f d

am
ag

e 
ca

us
ed

 b
y 

la
rv

ae
 o

f l
on

gh
or

ne
d 

be
et

le
s 

in
 th

e 
w

oo
d 

af
te

r 
fir

e 
in

 th
e 

bo
re

al
 fo

re
st

Ab
st

ra
ct

In
 a

 s
itu

at
io

n 
w

he
re

 re
so

ur
ce

 ti
m

be
r i

s 
in

cr
ea

si
ng

ly
 ra

re
, r

ec
ov

er
y 

of
 b

ur
ne

d 
w

oo
d 

in
 re

ce
nt

ly
 b

ur
ne

d 
ar

ea
s 

w
ou

ld
 p

er
m

it 
su

bs
ta

nt
ia

l 
ha

rv
es

tin
g 

to
 h

el
p 

m
ai

nt
ai

n 
an

 a
de

qu
at

e 
vo

lu
m

e 
of

 w
oo

d 
fo

r t
he

 fo
re

st
 in

du
st

ry
. H

ow
ev

er
, s

ev
er

al
 s

pe
ci

es
 o

f p
in

e 
sa

w
ye

rs
 a

re
 q

ui
ck

ly
 

at
tra

ct
ed

 b
y 

th
e 

su
dd

en
 a

va
ila

bi
lit

y 
of

 fo
od

 a
nd

 c
au

se
 e

xt
en

si
ve

 d
am

ag
e 

to
 th

e 
w

oo
d 

by
 h

ol
lo

w
in

g 
ou

t m
an

y 
tu

nn
el

s 
in

si
de

 th
e 

st
em

s.
 T

he
 

lu
m

be
r q

ua
lit

y 
is

 s
tro

ng
ly

 a
ffe

ct
ed

 b
y 

th
e 

ac
tio

ns
 o

f t
he

se
 s

aw
ye

rs
.

C
om

m
en

t(s
)

O
bj

ec
tiv

e(
s)

To
 m

ax
im

iz
e 

sa
lv

ag
in

g 
of

 b
ur

ne
d 

w
oo

d 
in

 th
e 

bo
re

al
 fo

re
st

, a
 fo

re
ca

st
in

g 
m

od
el

 o
f t

he
 p

ro
gr

es
si

on
 o

f d
am

ag
e 

ca
us

ed
 b

y 
lo

ng
ho

rn
 b

ee
tle

 
la

rv
ae

 a
fte

r t
he

 fi
re

 h
as

 p
as

se
d 

w
ill 

be
 d

ev
el

op
ed

. T
o 

ac
hi

ev
e 

th
is

, t
w

o 
ob

je
ct

iv
es

 w
ill 

be
 p

ur
su

ed
.

O
bj

ec
tiv

e 
1.

 D
et

er
m

in
e 

th
e 

at
ta

ck
 p

er
io

ds
 o

f v
ar

io
us

 s
pe

ci
es

 o
f l

on
gh

or
n 

be
et

le
s 

on
 tr

ee
s 

bu
rn

ed
 v

s.
 s

pe
ci

es
 (b

la
ck

 s
pr

uc
e 

an
d 

ja
ck

 
pi

ne
) a

nd
 fi

re
 s

ev
er

ity
 (m

ild
, m

od
er

at
e 

an
d 

se
ve

re
).

O
bj

ec
tiv

e 
2.

 D
et

er
m

in
e 

th
e 

gr
ow

th
 ra

te
 o

f w
hi

te
sp

ot
te

d 
sa

w
ye

r l
ar

va
e 

in
 w

oo
d 

bu
rn

ed
 a

t d
iff

er
en

t t
em

pe
ra

tu
re

s.

St
ud

y 
le

ad
er

(s
)

Sp
ec

ie
s

C
ol

la
bo

ra
to

r(
s)

La
yo

ut
/d

es
ig

n

D
at

a 
ac

tiv
ity

Tr
ea

tm
en

t(s
)

Pr
oj

ec
t s

ta
tu

s
Ac

tiv
e

Bé
la

ng
er

, S
éb

as
tie

n
E-

M
ai

l:
Te

l.
•

-
-

-
Ex

t.

Be
rth

ia
um

e,
 R

ic
ha

rd
E-

M
ai

l:
R

be
rth

ia
um

e@
rn

ca
n.

gc
.c

a
Te

l.
(4

18
) 6

48
-5

89
6

C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
•

-
-

-
Ex

t.

H
éb

er
t, 

C
hr

is
tia

n
E-

M
ai

l:
ch

he
be

rt@
rn

ca
n.

gc
.c

a
Te

l.
(4

18
) 6

48
-5

89
6

C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
•

-
-

-
Ex

t.

W
or

k 
in

 s
ta

nd
s 

of
 b

la
ck

 s
pr

uc
e 

an
d 

ja
ck

 p
in

e 
lo

ca
te

d 
in

 th
e 

re
gi

on
s 

m
os

t a
ffe

ct
ed

 b
y 

fir
es

 w
ill 

be
 c

om
pl

et
ed

 in
 2

00
8,

 n
am

el
y 

in
 th

e 
re

gi
on

s 
of

 A
bi

tib
i-T

ém
is

ca
m

in
gu

e,
 B

ai
e-

Ja
m

es
 a

nd
 n

or
th

 o
f L

ac
 S

ai
nt

-J
ea

n.

28



D
at

a 
st

ab
ilit

y

M
ea

su
re

m
en

t(s
)

Es
ta

bl
is

hm
en

t 
ye

ar
(s

)

M
ea

su
re

m
en

t 
ye

ar
(s

)
20

08

Tr
ea

tm
en

t 
ye

ar
(s

)

D
at

a 
lo

ca
tio

n

Pu
bl

ic
at

io
n(

s)

R
es

ea
rc

h 
si

te
(s

)

M
et

ad
at

a 
cr

ea
tio

n 
da

te
20

09
-0

2-
04

M
et

ad
at

a 
m

od
ifi

ca
tio

n 
da

te

C
on

tri
bu

to
r(

s)
 to

 
th

e 
cr

ea
tio

n 
of

 
th

e 
m

et
ad

at
a

S
ite

 n
am

e
N

ea
rb

y 
ci

ty
Lo

ng
.

La
t.

A
lt.

 
(m

)
A

re
a 

(h
a)

C
an

ad
ia

n 
ec

oz
on

e
Q

ue
be

c 
bi

oc
lim

at
ic

 
su

bd
om

ai
n

Q
ue

be
c 

ad
m

in
is

tra
-

tiv
e 

re
gi

on

D
es

ig
n 

st
at

us
P

lo
t i

nt
eg

rit
y

P
lo

t t
yp

e
C

om
m

en
ts

La
c 

P
er

ib
on

ka
,  

Fe
u 

11
7 

en
 2

00
8

D
ol

be
au

-7
1.

18
50

.3
2

43
0

B
or

ea
l 

S
hi

el
d

E
as

te
rn

  s
pr

uc
e-

m
os

s
02

A
ct

iv
el

y 
M

an
ag

ed

•

C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
•

29



Ef
fe

ct
 o

f s
ite

 s
el

ec
tio

n 
on

 w
hi

te
 p

in
e 

bl
is

te
r r

us
t i

nc
id

en
ce

Ab
st

ra
ct

Th
is

 s
tu

dy
 b

eg
an

 in
 1

99
4 

by
 e

st
ab

lis
hi

ng
 th

e 
fir

st
 p

la
nt

at
io

n 
of

 w
hi

te
 p

in
e 

in
 th

e 
hi

st
or

y 
of

 N
ew

fo
un

dl
an

d.
 In

 1
99

5,
 a

no
th

er
 7

 p
la

nt
at

io
ns

 
fo

llo
w

ed
 in

 th
e 

G
an

de
r a

re
a,

 w
hi

ch
 is

 n
at

ur
al

ly
 c

on
du

ci
ve

 to
 w

hi
te

 p
in

e 
in

 th
is

 p
ro

vi
nc

e.
 S

ur
ve

ys
 w

er
e 

co
nd

uc
te

d 
in

 2
00

0 
an

d 
20

02
 to

 
m

on
ito

r t
he

 in
ci

de
nc

e 
of

 b
lis

te
r r

us
t. 

Af
te

r 7
 y

ea
rs

, t
he

 in
ci

de
nc

e 
ra

ng
ed

 fr
om

 6
 to

 1
00

%
, w

ith
 a

n 
av

er
ag

e 
of

 5
4%

, d
em

on
st

ra
tin

g 
th

at
 th

e 
ty

pe
 o

f t
er

ra
in

 a
ffe

ct
ed

 th
e 

ra
te

 o
f r

us
t. 

Po
or

 s
ite

s 
do

m
in

at
ed

 b
y 

Ka
lm

ia
 h

ad
 lo

w
 ra

te
s 

of
 ru

st
 (b

ut
 a

ls
o 

a 
lo

w
 g

ro
w

th
 ra

te
 fo

r p
in

e)
.

C
om

m
en

t(s
)

N
ew

 s
am

pl
es

 w
ill 

be
 m

ad
e 

in
 2

01
0 

an
d 

20
15

 to
 a

ss
es

s 
th

e 
ra

te
 o

f r
us

t a
nd

 th
e 

su
rv

iv
al

 ra
te

 in
 a

 m
at

ur
e 

pl
an

ta
tio

n.
 T

hi
s 

sh
ou

ld
 s

er
ve

 a
s 

an
 in

de
x 

of
 s

uc
ce

ss
 o

f w
hi

te
 p

in
e 

pl
an

ta
tio

n 
in

 N
ew

fo
un

dl
an

d.
 N

ot
e 

th
at

 a
lm

os
t a

ll 
th

e 
fa

ta
l i

nf
ec

tio
ns

 o
f r

us
t o

cc
ur

 b
ef

or
e 

th
e 

ag
e 

of
 1

0 
ye

ar
s.

O
bj

ec
tiv

e(
s)

D
et

er
m

in
e 

th
e 

im
pa

ct
 o

f t
he

 s
el

ec
tio

n 
of

 te
rr

ai
n 

ty
pe

s 
on

 th
e 

in
ci

de
nc

e 
of

 w
hi

te
 p

in
e 

bl
is

te
r r

us
t: 

co
m

po
si

tio
n 

of
 s

oi
l, 

su
rr

ou
nd

in
g 

ve
ge

ta
tio

n,
 w

ea
lth

, d
ra

in
ag

e,
 s

lo
pe

, o
rie

nt
at

io
n,

 e
le

va
tio

n

St
ud

y 
le

ad
er

(s
)

Sp
ec

ie
s

C
ol

la
bo

ra
to

r(
s)

La
yo

ut
/d

es
ig

n

D
at

a 
ac

tiv
ity

D
at

a 
st

ab
ilit

y

Tr
ea

tm
en

t(s
)

M
ea

su
re

m
en

t(s
)

Es
ta

bl
is

hm
en

t 
ye

ar
(s

)
19

94
; 1

99
5

M
ea

su
re

m
en

t 
ye

ar
(s

)

Pr
oj

ec
t s

ta
tu

s
Ac

tiv
e

Bé
ru

bé
, J

ea
n

E-
M

ai
l:

jb
er

ub
e@

rn
ca

n.
gc

.c
a

Te
l.

(4
18

) 6
48

-7
17

4
C

an
ad

ia
n 

Fo
re

st
 S

er
vi

ce
, L

au
re

nt
ia

n 
Fo

re
st

ry
 C

en
tre

•

-
-

-
Ex

t.

Ea
st

er
n 

w
hi

te
 p

in
e

•Th
e 

pl
ot

s 
ar

e 
sq

ua
re

. A
 ra

nd
om

 s
am

pl
in

g 
of

 1
00

 tr
ee

s 
w

as
 d

on
e 

on
 e

ac
h 

si
te

 to
 a

ss
es

s 
th

e 
in

ci
de

nc
e 

of
 b

lis
te

r r
us

t.

Ac
tiv

e 
irr

eg
ul

ar
 - 

da
ta

 s
et

 is
 u

pd
at

ed
 o

n 
an

 ir
re

gu
la

r b
as

is

Ve
ry

 s
ta

bl
e 

- d
at

a 
di

gi
tiz

ed
 re

ce
nt

ly
; a

va
ila

bl
e 

in
 h

ar
d 

co
py

; w
el

l d
oc

um
en

te
d

St
em

 m
or

ta
lit

y
•

In
fe

ct
ed

 s
te

m
 in

ci
de

nc
e

•

30



M
ea

su
re

m
en

t 
ye

ar
(s

)
20

00
; 2

00
2

Tr
ea

tm
en

t 
ye

ar
(s

)

D
at

a 
lo

ca
tio

n
Pa

pe
r a

rc
hi

ve
s 

ar
e 

lo
ca

te
d 

in
 ro

om
 2

.2
1a

t t
he

 L
FC

R
es

ea
rc

h 
si

te
(s

)

M
et

ad
at

a 
cr

ea
tio

n 
da

te
20

09
-0

3-
11

M
et

ad
at

a 
m

od
ifi

ca
tio

n 
da

te

C
on

tri
bu

to
r(

s)
 to

 
th

e 
cr

ea
tio

n 
of

 
th

e 
m

et
ad

at
a

S
ite

 n
am

e
N

ea
rb

y 
ci

ty
Lo

ng
.

La
t.

A
lt.

 
(m

)
A

re
a 

(h
a)

C
an

ad
ia

n 
ec

oz
on

e
Q

ue
be

c 
bi

oc
lim

at
ic

 
su

bd
om

ai
n

Q
ue

be
c 

ad
m

in
is

tra
-

tiv
e 

re
gi

on

D
es

ig
n 

st
at

us
P

lo
t i

nt
eg

rit
y

P
lo

t t
yp

e
C

om
m

en
ts

R
ou

ill
e 

-  
S

ou
lis

 
P

on
d

C
am

pb
el

lto
n

-5
4.

28
48

.9
5

60
1

B
or

ea
l 

S
hi

el
d

A
ct

iv
el

y 
M

an
ag

ed
A

ve
ra

ge
S

qu
ar

e 
(1

00
 x

 1
00

 
m

)

R
ou

ill
e 

- B
en

to
n

G
an

de
r

-5
4.

41
48

.9
0

26
1

B
or

ea
l 

S
hi

el
d

A
ct

iv
el

y 
M

an
ag

ed
A

ve
ra

ge
S

qu
ar

e 
(1

00
 x

 1
00

 
m

)

R
ou

ill
e 

- B
ur

nt
 

La
ke

G
an

de
r

-5
4.

62
49

.2
2

58
1

B
or

ea
l 

S
hi

el
d

A
ba

nd
on

ed
P

oo
r

S
qu

ar
e 

(1
00

 x
 1

00
 

m
)

R
ou

ill
e 

- D
ild

o 
P

on
d

C
am

pb
el

lto
n

-5
4.

93
49

.2
5

44
1

B
or

ea
l 

S
hi

el
d

A
ct

iv
el

y 
M

an
ag

ed
A

ve
ra

ge
S

qu
ar

e 
(1

00
 x

 1
00

 
m

)

C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
•

31



Pu
bl

ic
at

io
n(

s)

R
ou

ill
e 

- G
an

de
r 1

G
an

de
r

-5
4.

56
48

.9
1

10
0

1
B

or
ea

l 
S

hi
el

d
A

ct
iv

el
y 

M
an

ag
ed

A
ve

ra
ge

S
qu

ar
e 

(1
00

 x
 1

00
 

m
)

R
ou

ill
e 

- G
an

de
r 2

G
an

de
r I

sl
an

d 
In

di
an

 R
es

er
ve

 
14

-5
4.

57
48

.9
0

97
1

B
or

ea
l 

S
hi

el
d

A
ct

iv
el

y 
M

an
ag

ed
A

ve
ra

ge
S

qu
ar

e 
(1

00
 x

 1
00

 
m

)

R
ou

ill
e 

- M
ac

cl
es

 
La

ke
M

ac
cl

es
-5

4.
13

48
.6

0
12

6
1

B
or

ea
l 

S
hi

el
d

A
ct

iv
el

y 
M

an
ag

ed
A

ve
ra

ge
S

qu
ar

e 
(1

00
 x

 1
00

 
m

)

R
ou

ill
e 

- T
er

ra
 

N
ov

a 
riv

er
W

al
sh

-5
4.

35
48

.4
3

14
4

1
B

or
ea

l 
S

hi
el

d
A

ba
nd

on
ed

P
oo

r
S

qu
ar

e 
(1

00
 x

 1
00

 
m

)

32



Es
tim

at
io

n 
of

 N
or

th
er

n 
Q

ue
be

c'
s 

fo
re

st
 b

io
m

as
s 

us
in

g 
sa

te
lli

te
 im

ag
er

y

Ab
st

ra
ct

Th
e 

ob
je

ct
iv

e 
of

 th
is

 p
ro

je
ct

 is
 to

 e
st

im
at

e 
th

e 
ab

ov
e-

gr
ou

nd
 b

io
m

as
s 

at
 th

e 
no

rth
er

n 
lim

it 
of

 th
e 

m
er

ch
an

ta
bl

e 
fo

re
st

. T
hi

s 
pr

oj
ec

t i
s 

co
nn

ec
te

d 
to

 th
e 

EO
SD

 (E
ar

th
 O

bs
er

va
tio

n 
fo

r S
us

ta
in

ab
le

 D
ev

el
op

m
en

t o
f F

or
es

ts
) a

nd
 to

 th
e 

BI
O

M
AS

S 
co

m
po

ne
nt

. T
hi

s 
pr

oj
ec

t 
co

ve
rs

 a
ll 

of
 C

an
ad

a 
an

d 
ea

ch
 re

se
ar

ch
 c

en
tre

 is
 re

sp
on

si
bl

e 
fo

r p
ar

t o
f t

he
 te

rr
ito

ry
. T

he
 L

FC
 w

as
 th

er
ef

or
e 

gi
ve

n 
th

e 
m

an
da

te
 o

f 
de

ve
lo

pi
ng

 e
st

im
at

in
g 

m
et

ho
ds

 fo
r t

he
 s

ub
ar

ct
ic

 fo
re

st
 lo

ca
te

d 
in

 N
or

th
er

n 
Q

ue
be

c.
 T

hi
s 

fo
re

st
 is

 c
ha

ra
ct

er
iz

ed
 m

ai
nl

y 
by

 b
la

ck
 s

pr
uc

e 
st

an
ds

 w
ith

 v
ar

yi
ng

 d
eg

re
es

 o
f o

pe
nn

es
s.

 T
he

 p
ur

po
se

 o
f t

he
 s

er
ie

s 
of

 p
lo

ts
 is

 to
 re

pr
es

en
t t

he
 v

ar
io

us
 ty

pe
s 

of
 s

ta
nd

s 
fo

un
d 

in
 th

e 
su

ba
rc

tic
 fo

re
st

 a
nd

 a
 g

oo
d 

va
ria

tio
n 

in
 b

io
m

as
s.

 T
he

re
 is

 th
er

ef
or

e 
a 

la
rg

e 
de

gr
ee

 o
f v

ar
ia

tio
n 

in
 th

e 
de

ns
ity

, h
ei

gh
t a

nd
 ty

pe
s 

of
 

un
de

rg
ro

w
th

. T
he

 re
se

ar
ch

 te
rr

ito
rie

s 
ar

e 
in

 th
e 

ar
ea

s 
of

 F
er

m
on

t, 
M

is
ta

ss
in

i, 
LG

3 
(n

ea
r R

ad
is

so
n)

 a
nd

 C
hi

bo
ug

am
au

.

C
om

m
en

t(s
)

O
bj

ec
tiv

e(
s)

Es
tim

at
io

n 
of

 th
e 

su
ba

rc
tic

 fo
re

st
 b

io
m

as
s 

us
in

g 
sa

te
llit

e 
da

ta
.

St
ud

y 
le

ad
er

(s
)

Sp
ec

ie
s

C
ol

la
bo

ra
to

r(
s)

La
yo

ut
/d

es
ig

n

D
at

a 
ac

tiv
ity

D
at

a 
st

ab
ilit

y

Tr
ea

tm
en

t(s
)

M
ea

su
re

m
en

t(s
)

Es
ta

bl
is

hm
en

t 
ye

ar
(s

)
20

02
; 2

00
8

Pr
oj

ec
t s

ta
tu

s
C

om
pl

et
ed

G
ui

nd
on

, L
uc

E-
M

ai
l:

lg
ui

nd
on

@
nr

ca
n.

gc
.c

a
Te

l.
(4

18
) 6

49
-6

13
1

C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
•

-
-

-
Ex

t.

Be
au

do
in

, A
nd

ré
E-

M
ai

l:
ab

ea
ud

oi
n@

rn
ca

n.
gc

.c
a

Te
l.

(4
18

) 6
48

-3
44

0
C

an
ad

ia
n 

Fo
re

st
 S

er
vi

ce
, L

au
re

nt
ia

n 
Fo

re
st

ry
 C

en
tre

•

-
-

-
Ex

t.

Th
es

e 
ar

e 
in

ve
nt

or
y 

pl
ot

s 
si

m
ila

r t
o 

th
os

e 
of

 th
e 

M
R

N
F,

 w
ith

 s
om

e 
di

ffe
re

nc
es

 p
er

ta
in

in
g 

to
 m

in
im

um
 d

bh
. P

lo
ts

 h
av

e 
40

0 
m

² (
11

.2
8 

m
 

ra
di

us
) a

nd
 in

cl
ud

e 
an

 in
ve

nt
or

y 
of

 a
ll 

tre
es

 w
ith

 a
 d

bh
 g

re
at

er
 th

an
 5

 c
m

. I
n 

sm
al

l p
lo

ts
 (4

 m
 ra

di
us

), 
al

l t
re

es
 a

re
 in

ve
nt

or
ie

d.
 S

om
e 

pl
ot

s 
in

cl
ud

e 
st

ud
y 

tre
es

 (a
pp

ro
x.

 s
ix

 p
er

 p
lo

t) 
fo

r w
hi

ch
 d

bh
 a

nd
 h

ei
gh

t a
re

 m
ea

su
re

d.
 P

lo
ts

 h
av

e 
be

en
 in

de
nt

ifi
ed

 in
 a

 n
on

-p
er

m
an

en
t m

an
ne

r.

Ac
tiv

e 
irr

eg
ul

ar
 - 

da
ta

 s
et

 is
 u

pd
at

ed
 o

n 
an

 ir
re

gu
la

r b
as

is

Ve
ry

 s
ta

bl
e 

- d
at

a 
di

gi
tiz

ed
 re

ce
nt

ly
; a

va
ila

bl
e 

in
 h

ar
d 

co
py

; w
el

l d
oc

um
en

te
d

D
ia

m
et

er
 a

t b
re

as
t h

ei
gh

t (
db

h)
•

33



M
ea

su
re

m
en

t 
ye

ar
(s

)
20

02
; 2

00
8

Tr
ea

tm
en

t 
ye

ar
(s

)

D
at

a 
lo

ca
tio

n
D

at
a 

ca
n 

be
 fo

un
d 

on
 th

e 
LF

C
's

 n
et

w
or

k.
 T

he
 fi

rs
t D

B 
on

 d
at

a 
sp

ec
ifi

c 
to

 th
e 

te
le

gr
ou

p 
is

 e
nt

itl
ed

  s
-q

ue
-

na
s1

:\\
#a

rc
hi

ve
s\

#a
rc

hi
ve

_T
er

ra
in

\A
LL

\F
us

io
n_

al
l_

v6
.m

db
 T

he
 s

ec
on

d 
D

B 
on

 in
ve

nt
or

y 
da

ta
 (d

bh
, e

tc
.) 

ca
n 

be
 fo

un
d 

in
 th

e 
co

m
m

on
 fi

le
 

U
:\E

co
sy

st
em

es
 F

or
es

tie
rs

\E
co

le
ap

\B
io

m
as

se
_S

ub
ar

ct
iq

ue
\B

D
\B

io
m

as
se

Su
ba

rc
tiq

ue
Es

tC
an

ad
a2

00
4_

v1
.m

db

R
es

ea
rc

h 
si

te
(s

)

M
et

ad
at

a 
cr

ea
tio

n 
da

te
20

07
-0

8-
22

M
et

ad
at

a 
m

od
ifi

ca
tio

n 
da

te

C
on

tri
bu

to
r(

s)
 to

 
th

e 
cr

ea
tio

n 
of

 
th

e 
m

et
ad

at
a

S
ite

 n
am

e
N

ea
rb

y 
ci

ty
Lo

ng
.

La
t.

A
lt.

 
(m

)
A

re
a 

(h
a)

C
an

ad
ia

n 
ec

oz
on

e
Q

ue
be

c 
bi

oc
lim

at
ic

 
su

bd
om

ai
n

Q
ue

be
c 

ad
m

in
is

tra
-

tiv
e 

re
gi

on

D
es

ig
n 

st
at

us
P

lo
t i

nt
eg

rit
y

P
lo

t t
yp

e
C

om
m

en
ts

B
io

m
as

se
 - 

B
lo

c 
1 

- F
er

m
on

t
Fe

rm
on

t
-6

7.
02

52
.9

2
B

or
ea

l 
S

hi
el

d
Fo

re
st

-tu
nd

ra
10

C
om

pl
et

ed
 b

ut
 

w
at

ch
ed

G
oo

d
R

ou
nd

 (4
00

 m
²: 

11
.2

8 
m

 ra
di

us
)

B
io

m
as

se
 - 

B
lo

c 
2 

- L
G

3
G

ra
nd

e-
Tr

oi
s,

 
La

-7
6.

38
53

.5
5

Ta
ig

a 
S

hi
el

d
Fo

re
st

-tu
nd

ra
10

C
om

pl
et

ed
 b

ut
 

w
at

ch
ed

G
oo

d
R

ou
nd

 (4
00

 m
²: 

11
.2

8 
m

 ra
di

us
)

B
io

m
as

se
 - 

B
lo

c 
3 

- M
in

e 
Tr

oy
lu

s
M

is
ta

ss
in

i
-7

4.
71

50
.8

8
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 s

pr
uc

e-
m

os
s

10
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed
G

oo
d

R
ou

nd
 (4

00
 m

²: 
11

.2
8 

m
 ra

di
us

)

C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
•

34



Pu
bl

ic
at

io
n(

s)

B
io

m
as

se
 - 

B
lo

c 
4 

- C
hi

bo
ug

am
au

C
hi

bo
ug

am
au

-7
4.

29
49

.6
6

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 s
pr

uc
e-

m
os

s
10

C
om

pl
et

ed
 b

ut
 

w
at

ch
ed

G
oo

d
R

ou
nd

 (4
00

 m
²: 

11
.2

8 
m

 ra
di

us
)

B
io

m
as

se
 - 

B
lo

c 
5 

- V
ill

eb
oi

s
V

ill
eb

oi
s

-7
9.

15
49

.2
9

2
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 s

pr
uc

e-
m

os
s

08
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed
G

oo
d

R
ou

nd
 (4

00
 m

²: 
11

.2
8 

m
 ra

di
us

)
Th

es
e 

50
 p

lo
ts

  a
re

 a
 

te
m

po
ra

ry
 d

bh
 in

ve
nt

or
y 

an
d 

so
m

e 
th

ic
kn

es
s 

m
ea

su
re

m
en

ts
 

of
 o

rg
an

ic
 m

at
te

r. 
C

on
ne

ct
ed

 to
 

a 
ra

da
r p

ro
je

ct
 A

. B
ea

ud
oi

n.

Le
bo

eu
f, 

A
.; 

B
ea

ud
oi

n,
 A

.; 
Fo

ur
ni

er
, R

. A
.; 

G
ui

nd
on

, L
.; 

Lu
th

er
, J

. E
.; 

La
m

be
rt,

 M
.-C

. 2
00

7.
 A

 s
ha

do
w

 fr
ac

tio
n 

m
et

ho
d 

fo
r m

ap
pi

ng
 b

io
m

as
s 

of
 n

or
th

er
n 

bo
re

al
 b

la
ck

sp
ru

ce
 fo

re
st

s 
us

in
g 

Q
ui

ck
B

ird
 im

ag
er

y.
 R

em
ot

e 
S

en
si

ng
 o

f E
nv

iro
nm

en
t. 

V
ol

um
e 

11
0,

 Is
su

e 
4.

 P
ag

es
 4

88
-5

00
.

•

35



Ex
pe

rim
en

t o
n 

th
e 

er
ad

ic
at

io
n 

of
 th

e 
w

hi
te

 p
in

e 
w

ee
vi

l i
n 

N
or

w
ay

 s
pr

uc
e 

an
d 

w
hi

te
 p

in
e 

pl
an

ta
tio

ns

Ab
st

ra
ct

Se
ve

ra
l p

la
nt

at
io

ns
 w

er
e 

tre
at

ed
 a

nd
 o

th
er

s 
w

er
e 

us
ed

 a
s 

co
nt

ro
ls

. F
or

 th
e 

m
os

t p
ar

t, 
th

es
e 

w
er

e 
pr

iv
at

e 
pl

an
ta

tio
ns

. I
n 

th
e 

tre
at

ed
 

pl
an

ta
tio

ns
, t

he
 le

ad
in

g 
sh

oo
ts

 a
ffe

ct
ed

 b
y 

th
e 

w
ee

vi
l w

er
e 

sy
st

em
at

ic
al

ly
 e

lim
in

at
ed

 a
nd

 re
m

ov
ed

 fr
om

 th
e 

si
te

. T
w

o 
tre

at
m

en
ts

 w
er

e 
ap

pl
ie

d 
du

rin
g 

th
e 

su
m

m
er

. T
he

 c
on

tro
l p

la
nt

at
io

ns
 w

er
e 

no
t t

re
at

ed
 a

t a
ll.

 T
he

 re
su

lts
 c

le
ar

ly
 re

ve
al

ed
 th

at
 th

e 
m

et
ho

d 
us

ed
 w

as
 

ef
fe

ct
iv

e 
in

 li
m

iti
ng

 w
ee

vi
l p

op
ul

at
io

ns
 in

 th
e 

tre
at

ed
 p

la
nt

at
io

ns
. O

th
er

 p
la

nt
at

io
ns

 c
om

po
se

d 
of

 k
no

w
n 

cl
on

es
 w

er
e 

m
on

ito
re

d 
in

 o
rd

er
 to

 
te

st
 th

ei
r r

es
is

ta
nc

e 
to

 w
ee

vi
ls

. T
he

se
 p

la
nt

at
io

ns
 w

er
e 

es
ta

bl
is

he
d 

by
 th

e 
C

FS
.

C
om

m
en

t(s
)

Le
af

le
ts

 w
er

e 
pr

od
uc

ed
 fo

r e
xt

er
na

l c
om

m
un

ic
at

io
ns

. S
ee

 p
ub

lic
at

io
ns

.

O
bj

ec
tiv

e(
s)

D
et

er
m

in
e 

th
e 

ef
fe

ct
iv

en
es

s 
of

 p
la

nt
at

io
n 

tre
at

m
en

ts
 a

ga
in

st
 th

e 
w

hi
te

 p
in

e 
w

ee
vi

l.

St
ud

y 
le

ad
er

(s
)

Sp
ec

ie
s

C
ol

la
bo

ra
to

r(
s)

La
yo

ut
/d

es
ig

n

D
at

a 
ac

tiv
ity

D
at

a 
st

ab
ilit

y

Tr
ea

tm
en

t(s
)

Pr
oj

ec
t s

ta
tu

s
C

om
pl

et
ed

La
va

llé
e,

 R
ob

er
t

E-
M

ai
l:

rla
va

lle
@

rn
ca

n.
gc

.c
a

Te
l.

(4
18

) 6
48

-5
80

3
C

an
ad

ia
n 

Fo
re

st
 S

er
vi

ce
, L

au
re

nt
ia

n 
Fo

re
st

ry
 C

en
tre

•

-
-

-
Ex

t.

Ea
st

er
n 

w
hi

te
 p

in
e

•

N
or

w
ay

 s
pr

uc
e

•

W
hi

te
 s

pr
uc

e
•

St
em

s 
or

 a
ffe

ct
ed

 b
ra

nc
he

s 
el

im
in

at
io

n
•

C
ha

bo
t, 

Sa
ra

h
E-

M
ai

l:
sc

ha
bo

t@
rn

ca
n.

gc
.c

a
Te

l.
(4

18
) 6

48
-7

64
3

C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
•

-
-

-
Ex

t.

C
ou

lo
m

be
, C

ha
rle

s
E-

M
ai

l:
Te

l.
C

an
ad

ia
n 

Fo
re

st
 S

er
vi

ce
, L

au
re

nt
ia

n 
Fo

re
st

ry
 C

en
tre

•

-
-

-
Ex

t.

Th
es

e 
ar

e 
pr

iv
at

e 
pl

an
ta

tio
ns

, t
he

 m
aj

or
ity

 o
f w

hi
ch

 a
re

 m
on

os
pe

ci
fic

. T
he

 m
ai

n 
sp

ec
ie

s 
st

ud
ie

d 
ar

e 
N

or
w

ay
 s

pr
uc

e 
an

d 
w

hi
te

 p
in

e.
 

Se
ve

ra
l Q

ue
be

c 
su

b-
re

gi
on

s 
ar

e 
be

in
g 

st
ud

ie
d,

 th
e 

m
aj

or
ity

 o
f w

hi
ch

 a
re

 lo
ca

te
d 

in
 th

e 
Be

au
ce

 re
gi

on
s 

w
hi

le
 o

th
er

s 
ca

n 
be

 fo
un

d 
in

 th
e 

Lo
w

er
 S

t. 
La

w
re

nc
e 

re
gi

on
. T

he
re

 a
re

 s
ev

en
 tr

ea
te

d 
an

d 
se

ve
n 

co
nt

ro
l p

la
nt

at
io

ns
. A

 m
ap

 m
ak

es
 it

 p
os

si
bl

e 
to

 lo
ca

te
 a

ll 
th

e 
pl

an
ta

tio
ns

. 
Fo

r t
he

 re
si

st
an

ce
 te

st
s,

 a
n 

R
 is

 a
dd

ed
 a

t t
he

 e
nd

 o
f t

he
 s

ite
's

 n
am

e.

In
ac

tiv
e 

av
ai

la
bl

e 
- d

at
a 

se
t i

s 
st

at
ic

 b
ut

 a
va

ila
bl

e

M
od

er
at

el
y 

st
ab

le
 - 

da
ta

 d
ig

iti
ze

d 
re

ce
nt

ly
; a

va
ila

bl
e 

in
 h

ar
d 

co
py

36



M
ea

su
re

m
en

t(s
)

Es
ta

bl
is

hm
en

t 
ye

ar
(s

)
19

95

M
ea

su
re

m
en

t 
ye

ar
(s

)
19

95
 - 

20
02

Tr
ea

tm
en

t 
ye

ar
(s

)
19

96
 - 

20
02

D
at

a 
lo

ca
tio

n
Pa

pe
r a

rc
hi

ve
s 

ar
e 

lo
ca

te
d 

in
 ro

om
 1

.5
8 

at
 th

e 
LF

C
 a

nd
 k

ep
t b

y 
R

ob
er

t L
av

al
lé

e.
 E

le
ct

ro
ni

c 
fil

es
 c

an
 b

e 
fo

un
d 

in
 th

e 
co

m
m

on
 fi

le
 

U
:\E

co
sy

st
em

es
 F

or
es

tie
rs

\C
ha

ra
nc

on
\C

ha
rle

sC
ou

lo
m

be

R
es

ea
rc

h 
si

te
(s

)

M
et

ad
at

a 
cr

ea
tio

n 
da

te
20

08
-0

2-
11

M
et

ad
at

a 
m

od
ifi

ca
tio

n 
da

te

C
on

tri
bu

to
r(

s)
 to

 
th

e 
cr

ea
tio

n 
of

 
th

e 
m

et
ad

at
a

S
ite

 n
am

e
N

ea
rb

y 
ci

ty
Lo

ng
.

La
t.

A
lt.

 
(m

)
A

re
a 

(h
a)

C
an

ad
ia

n 
ec

oz
on

e
Q

ue
be

c 
bi

oc
lim

at
ic

 
su

bd
om

ai
n

Q
ue

be
c 

ad
m

in
is

tra
-

tiv
e 

re
gi

on

D
es

ig
n 

st
at

us
P

lo
t i

nt
eg

rit
y

P
lo

t t
yp

e
C

om
m

en
ts

C
ha

ra
nç

on
 - 

 1
 - 

La
 m

ig
no

nn
e

B
ea

uc
ev

ill
e-

O
ue

st
-7

0.
83

46
.2

1
0.

44
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

12
A

ba
nd

on
ed

U
nk

no
w

n
P

la
nt

at
io

n 
of

 N
or

w
ay

 s
pr

uc
e 

(1
 

20
0 

pl
an

ts
).

C
on

tro
l p

la
nt

at
io

n.
P

la
nt

at
io

n 
tre

at
ed

 in
 2

00
1.

Th
er

e 
is

 a
 s

ite
 m

ap
.

C
ha

ra
nç

on
 - 

 2
 - 

E
pO

- P
ib

S
ai

nt
-A

lfr
ed

-7
0.

80
46

.1
5

3.
4

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

12
A

ba
nd

on
ed

U
nk

no
w

n
P

la
nt

at
io

n 
of

 N
or

w
ay

 s
pr

uc
e 

(4
 

80
0 

pl
an

ts
)

an
d 

w
hi

te
 p

in
e 

(1
 2

00
 p

la
nt

s)
 in

 
ro

w
s.

P
la

nt
at

io
n 

tre
at

ed
.

Th
er

e 
is

 a
 s

ite
 m

ap
.

W
hi

te
 P

in
e 

an
d 

N
or

w
ay

 S
pr

uc
e 

 te
rm

in
al

 le
ad

er
 a

ffe
ct

ed
 b

y 
pi

ne
 w

ee
vi

l
•

C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
•

37



C
ha

ra
nç

on
 - 

 3
 - 

Fl
eu

rie
N

ot
re

-D
am

e-
de

s-
P

in
s

-7
0.

76
46

.1
5

4.
6

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

12
A

ba
nd

on
ed

U
nk

no
w

n
P

la
nt

at
io

n 
of

 N
or

w
ay

 s
pr

uc
e 

(1
3 

60
0 

pl
an

ts
).

C
on

tro
l t

re
at

m
en

t.
Th

er
e 

is
 a

 s
ite

 m
ap

.

C
ha

ra
nç

on
 - 

 4
 - 

Le
 p

et
it 

C
af

é
S

ai
nt

-C
ôm

e-
-

Li
ni

èr
e

-7
0.

69
46

.0
8

2.
3

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

12
A

ba
nd

on
ed

U
nk

no
w

n
P

la
nt

at
io

n 
of

 N
or

w
ay

 s
pr

uc
e 

(4
 

50
0 

pl
an

ts
).

C
on

tro
l p

la
nt

at
io

n,
  b

ut
 tr

ea
te

d 
in

 2
00

1
Th

er
e 

is
 a

 s
ite

 m
ap

.

C
ha

ra
nç

on
 - 

 5
 - 

Fe
rm

e 
P

ou
lin

S
ai

nt
-P

hi
lib

er
t

-7
0.

50
46

.1
3

2.
5

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

12
A

ba
nd

on
ed

U
nk

no
w

n
P

la
nt

at
io

n 
of

 N
or

w
ay

 s
pr

uc
e 

(4
 

90
0 

pl
an

ts
).

P
la

nt
at

io
n 

un
tre

at
ed

, e
xc

ep
t i

n 
20

01
.

Th
er

e 
is

 a
 s

ite
 m

ap
.

C
ha

ra
nç

on
 - 

 6
 - 

G
ro

up
em

en
t 

fo
re

st
ie

r S
ai

nt
-

P
ro

sp
èr

e

S
ai

nt
-C

yp
rie

n
-7

0.
24

46
.3

3
2.

5
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

12
A

ba
nd

on
ed

U
nk

no
w

n
M

ix
ed

 p
la

nt
at

io
ns

: N
or

w
ay

 
sp

ru
ce

, r
ed

 s
pr

uc
e 

an
d 

w
hi

te
 

sp
ru

ce
, i

n 
bl

oc
k.

39
00

 s
ee

dl
in

gs
 o

f N
or

w
ay

 
sp

ru
ce

.
C

on
tro

l p
la

nt
at

io
n.

Th
er

e 
is

 a
 s

ite
 m

ap
.

C
ha

ra
nç

on
 - 

 7
 - 

B
la

ire
au

S
ai

nt
-L

éo
n

-7
0.

60
46

.5
1

0.
6

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

12
A

ba
nd

on
ed

U
nk

no
w

n
P

la
nt

at
io

n 
of

 N
or

w
ay

 s
pr

uc
e 

(1
 

40
0 

pl
an

ts
). 

C
on

tro
l p

la
nt

at
io

n.
Th

er
e 

is
 a

 s
ite

 m
ap

.

C
ha

ra
nç

on
 - 

 8
 - 

L'
ér

ab
liè

re
S

ta
nd

on
-7

0.
60

46
.5

1
1.

7
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

12
A

ba
nd

on
ed

U
nk

no
w

n
P

la
nt

at
io

n 
of

 N
or

w
ay

 s
pr

uc
e 

(3
 

70
0 

pl
an

ts
).

P
la

nt
at

io
n 

tre
at

ed
.

Th
er

e 
is

 a
 s

ite
 m

ap
.

C
ha

ra
nç

on
 - 

 9
 -

A
nc

ie
n 

bû
ch

é,
 

fra
m

bo
is

e

S
ai

nt
-E

lz
éa

r
-7

1.
07

46
.4

4
2

M
ix

ed
w

oo
d

 P
la

in
s

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

12
A

ba
nd

on
ed

U
nk

no
w

n
P

la
nt

at
io

n 
of

 N
or

w
ay

 s
pr

uc
e 

(3
 

60
0 

pl
an

ts
).

C
on

tro
l p

la
nt

at
io

n.
Th

er
e 

is
 a

 s
ite

 m
ap

.

C
ha

ra
nç

on
 - 

10
 - 

M
ai

so
n 

ab
an

do
nn

ée

S
ai

nt
-C

yp
rie

n
-7

0.
31

46
.3

4
2.

3
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

12
A

ba
nd

on
ed

U
nk

no
w

n
P

la
nt

at
io

n 
of

 N
or

w
ay

 s
pr

uc
e 

(5
 

00
0 

pl
an

ts
).

P
la

nt
at

io
n 

tre
at

ed
.

Th
er

e 
is

 a
 s

ite
 m

ap
.

38



Pu
bl

ic
at

io
n(

s)

C
ha

ra
nç

on
 - 

11
 - 

D
ou

ch
e 

de
 ro

sé
e

S
ai

nt
-C

yp
rie

n
-7

0.
31

46
.3

4
2.

8
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

12
A

ba
nd

on
ed

U
nk

no
w

n
P

la
nt

at
io

n 
of

 N
or

w
ay

 s
pr

uc
e 

(6
 

00
0 

pl
an

ts
).

C
on

tro
l p

la
nt

at
io

n.
Th

er
e 

is
 a

 s
ite

 m
ap

.

C
ha

ra
nç

on
 - 

12
 - 

P
et

its
 C

ha
le

ts
S

ai
nt

-C
am

ill
e-

de
-L

el
lis

-7
0.

23
46

.4
2

2.
2

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

12
A

ba
nd

on
ed

U
nk

no
w

n
P

la
nt

at
io

n 
of

 N
or

w
ay

 s
pr

uc
e 

(5
 

60
0 

pl
an

ts
).

C
on

tro
l p

la
nt

at
io

n.
Th

er
e 

is
 a

 s
ite

 m
ap

.

C
ha

ra
nç

on
 - 

13
 - 

G
ro

up
em

en
t 

fo
re

st
ie

r 
K

am
ou

ra
sk

a

S
ai

nt
e-

H
él

èn
e-

de
-K

am
ou

ra
sk

a
-6

9.
65

47
.6

2
2.

3
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

01
A

ba
nd

on
ed

U
nk

no
w

n
P

la
nt

at
io

n 
of

 N
or

w
ay

 s
pr

uc
e 

(4
 

50
0 

pl
an

ts
)

P
la

nt
at

io
n 

tre
at

ed
.

S
om

e 
re

d 
sp

ru
ce

 s
ee

dl
in

gs
.

C
ha

ra
nç

on
 - 

14
 - 

La
 ju

m
el

le
S

ai
nt

-A
lfr

ed
-7

0.
80

46
.1

5
3

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

12
A

ba
nd

on
ed

U
nk

no
w

n
M

ix
ed

 p
la

nt
at

io
n 

of
 N

or
w

ay
 

sp
ru

ce
 (7

 1
00

 p
la

nt
s)

 a
nd

 w
hi

te
 

sp
ru

ce
 (2

 7
00

 p
la

nt
s)

.
P

la
nt

at
io

n 
tre

at
ed

.
Th

er
e 

is
 a

 s
ite

 m
ap

.

C
ha

ra
nç

on
 - 

E
 

40
7-

TE
C

 R
S

ai
nt

-G
ab

rie
l-

de
-V

al
ca

rti
er

-7
1.

50
46

.9
3

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
A

ba
nd

on
ed

Lo
gg

ed
P

la
nt

at
io

n 
of

 N
or

w
ay

 s
pr

uc
e.

12
0 

pl
an

ts
.

D
et

ai
le

d 
m

ap
 o

f t
he

 c
lo

na
l p

ar
k 

an
d 

sk
et

ch
es

.

C
ha

ra
nç

on
 - 

E
-

76
7 

R
S

ai
nt

-G
ab

rie
l-

de
-V

al
ca

rti
er

-7
1.

50
46

.9
3

0.
03

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
A

ba
nd

on
ed

W
hi

te
 p

in
e 

pl
an

ta
tio

n 
es

ta
bl

is
he

d 
in

 1
99

8.
27

0 
se

ed
lin

gs
 a

t a
 s

pa
ci

ng
 o

f 1
 

x 
1 

m
D

et
ai

le
d 

m
ap

 o
f t

he
 c

lo
na

l p
ar

k 
an

d 
sk

et
ch

es
.

C
ha

ra
nç

on
 - 

La
c 

B
ie

nc
ou

rt 
Tc

-4
07

-
I-1

 R

B
ie

nc
ou

rt
-6

8.
67

47
.9

8
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

01
A

ba
nd

on
ed

P
la

nt
at

io
n 

of
 N

or
w

ay
 s

pr
uc

e 
es

ta
bl

is
he

d 
in

 2
00

1.
D

et
ai

le
d 

m
ap

 o
f t

he
 c

lo
na

l p
ar

k 
an

d 
sk

et
ch

es
.

A
rc

ha
m

ba
ul

t, 
L.

; M
or

is
se

tte
, J

.; 
La

va
llé

e,
 R

.; 
C

om
to

is
, B

. 1
99

3.
 S

us
ce

pt
ib

ili
ty

 o
f N

or
w

ay
 s

pr
uc

e 
pl

an
ta

tio
ns

 to
 w

hi
te

 p
in

e 
w

ee
vi

l a
tta

ck
s 

in
 s

ou
th

er
n 

Q
ué

be
c.

 C
an

. J
. F

or
. 

R
es

. 2
3:

 2
36

2-
23

69
.

•

C
om

to
is

, B
.; 

La
va

llé
e,

 R
.; 

M
or

is
se

tte
, J

. 1
98

9.
 L

e 
ch

ar
an

ço
n 

du
 p

in
 b

la
nc

 : 
un

 in
se

ct
e 

à 
su

rv
ei

lle
r. 

L'
A

ub
el

le
 6

9 
: 1

0-
15

.
•

C
ou

lo
m

be
, C

.; 
B

él
an

ge
r, 

G
.; 

La
va

llé
e,

 R
.; 

La
fla

m
m

e,
 G

.; 
D

ao
us

t, 
G

. 2
00

4.
 U

n 
ou

til
 d

e 
co

nt
rô

le
 s

im
pl

e 
et

 e
ffi

ca
ce

 c
on

tre
 le

 c
ha

ra
nç

on
 e

t l
a 

ro
ui

lle
 v

és
ic

ul
eu

se
 d

u 
pi

n 
bl

an
c.

 D
év

el
op

pe
m

en
t é

co
no

m
iq

ue
 C

an
ad

a.
•

D
ro

ui
n,

 L
.; 

La
va

llé
e.

, R
. 1

98
9.

 L
a 

lu
tte

 c
on

tre
 le

 c
ha

ra
nç

on
 : 

un
e 

le
ço

n 
d'

am
én

ag
em

en
t. 

La
 fo

re
st

er
ie

 s
an

s 
dé

to
ur

, F
eu

ill
et

 n
o 

3.
 M

in
is

tè
re

 d
e 

l'É
ne

rg
ie

 e
t d

es
 

R
es

so
ur

ce
s.

 4
 p

.
•

39



La
va

llé
e,

 R
. 1

99
4.

 L
e 

ch
ar

an
ço

n 
du

 p
in

 b
la

nc
 : 

m
is

er
 s

ur
 la

 ré
si

st
an

ce
 n

at
ur

el
le

 d
e 

l'é
pi

ne
tte

 d
e 

N
or

vè
ge

. L
a 

fo
rê

t d
e 

ch
ez

 n
ou

s,
 n

os
. 4

-5
.

•

La
va

llé
e,

 R
.; 

B
on

ne
au

,  
G

.; 
C

ou
lo

m
be

, C
. 1

99
7.

 M
ec

ha
ni

ca
l a

nd
 b

io
lo

gi
ca

l c
on

tro
l o

f t
he

 w
hi

te
 p

in
e 

w
ee

vi
l. 

N
at

ur
al

 R
es

ou
rc

es
 C

an
ad

a,
 L

au
re

nt
ia

n 
Fo

re
st

ry
 C

en
tre

, 
In

fo
rm

at
io

n 
Le

af
le

t L
FC

 2
8.

•

La
va

llé
e,

 R
.; 

D
ao

us
t, 

G
.; 

R
io

ux
,  

D
. 1

99
7.

 S
cr

ee
ni

ng
 N

or
w

ay
 s

pr
uc

e 
(P

ic
es

 a
bi

es
 (L

.) 
K

ar
st

.) 
fo

r r
es

is
ta

nc
e 

to
 w

hi
te

 p
in

e 
w

ee
vi

l (
P

is
so

de
s 

st
ro

bi
 (P

ec
k)

). 
P

ag
es

 4
1-

50
 in

 
Li

eu
tie

r, 
F.

, W
.J

. M
at

ts
on

 a
nd

 M
.R

. W
ag

ne
r (

ed
s.

). 
P

hy
si

ol
og

y 
an

d 
G

en
et

ic
s 

of
 T

re
e-

P
hy

to
ph

ag
e 

In
te

ra
ct

io
ns

. I
nt

er
na

tio
na

l S
ym

po
si

um
, G

uj
an

 (F
ra

nc
e)

, A
ug

us
t 3

1 
- 

S
ep

te
m

be
r 5

, 1
99

7.

•

La
va

llé
e,

 R
.; 

M
or

is
se

tte
, J

. 1
98

9.
 L

e 
co

nt
rô

le
 m

éc
an

iq
ue

 d
u 

ch
ar

an
ço

n 
du

 p
in

 b
la

nc
. F

or
êt

s 
C

an
ad

a.
 F

eu
ill

et
 d

'in
fo

rm
at

io
n 

C
FL

 2
5.

 9
p.

; 1
98

9.
 M

ec
ha

ni
ca

l c
on

tro
l o

f t
he

 
w

hi
te

 p
in

e 
w

ee
vi

l. 
Fo

re
st

ry
 C

an
ad

a,
 In

fo
rm

at
io

n 
Le

af
le

t L
FC

-2
5E

. 9
 p

.
•

40



Ex
te

nd
ed

 C
O

lla
bo

ra
tio

n 
fo

r L
in

ki
ng

 E
co

ph
ys

io
lo

gy
 a

nd
 F

or
es

t P
ro

du
ct

iv
ity

 (E
C

O
LE

AP
)

Ab
st

ra
ct

EC
O

LE
AP

 (E
xt

en
de

d 
C

ol
la

bo
ra

tio
n 

to
 L

in
k 

Ec
op

hy
si

ol
og

y 
an

d 
Fo

re
st

 P
ro

du
ct

iv
ity

) i
s 

a 
m

ul
tid

is
ci

pl
in

ar
y 

pr
oj

ec
t t

ha
t w

as
 la

un
ch

ed
 b

y 
th

e 
C

an
ad

ia
n 

Fo
re

st
 S

er
vi

ce
 (C

FS
) i

n 
Ap

ril
 1

99
6 

w
ith

 th
e 

ai
m

 o
f p

ar
tia

lly
 a

dd
re

ss
in

g 
th

es
e 

ne
ed

s.
 R

em
ot

e 
se

ns
in

g,
 e

co
ph

ys
io

lo
gy

 a
nd

 
m

od
el

lin
g 

ar
e 

am
on

g 
th

e 
di

sc
ip

lin
es

 u
se

d 
by

 th
e 

pr
oj

ec
t r

es
ea

rc
h 

te
am

.

C
om

m
en

t(s
)

Th
e 

EC
O

LE
AP

 p
ro

je
ct

 in
iti

al
ly

 in
cl

ud
ed

 s
ev

en
 e

xp
er

im
en

ta
l s

ite
s.

 T
he

re
 a

re
 n

ow
 o

nl
y 

fo
ur

 a
ct

iv
e 

si
te

s.
Th

e 
si

te
s 

th
at

 h
av

e 
be

en
 e

xc
lu

de
d 

ar
e 

Sa
in

t-G
ille

s,
 D

uc
he

sn
ay

 a
nd

 A
ca

di
a.

 W
eb

si
te

s:
 h

ttp
://

cf
s.

nr
ca

n.
gc

.c
a/

ne
w

s/
17

3 
 a

nd
 h

ttp
://

cf
s.

nr
ca

n.
gc

.c
a/

su
bs

ite
/e

co
le

ap
/h

om
e

O
bj

ec
tiv

e(
s)

Th
e 

go
al

 o
f t

he
 E

C
O

LE
AP

 p
ro

je
ct

 is
 to

 id
en

tif
y 

th
e 

ac
tio

n 
of

 e
nv

iro
nm

en
ta

l f
ac

to
rs

 (t
em

pe
ra

tu
re

, f
er

til
ity

, e
tc

.) 
on

 th
e 

op
er

at
in

g 
of

 
ph

ys
io

lo
gi

ca
l p

ro
ce

ss
es

 (p
ho

to
sy

nt
he

si
s,

 re
sp

ira
tio

n,
 e

tc
.) 

an
d 

to
 b

in
d 

th
es

e 
fa

ct
or

s 
to

 fo
re

st
ry

 p
ro

du
ct

iv
ity

. T
he

 g
oa

l o
f t

he
 E

C
O

LE
AP

 
(E

xt
en

de
d 

C
O

lla
bo

ra
tio

n 
fo

r L
in

ki
ng

 E
co

ph
ys

io
lo

gy
 A

nd
 fo

re
st

 P
ro

du
ct

iv
ity

) p
ro

je
ct

, i
ni

tia
te

d 
at

 th
e 

C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

's
 L

au
re

nt
ia

n 
Fo

re
st

ry
 C

en
tre

 in
 1

99
6,

 is
 to

 d
ev

el
op

 n
ew

 to
ol

s 
fo

r e
st

im
at

in
g 

fo
re

st
 p

ro
du

ct
iv

ity
, e

ve
n 

fo
r s

ite
s 

w
he

re
 ro

ut
in

e 
ca

lc
ul

at
io

ns
 c

an
no

t b
e 

do
ne

.

St
ud

y 
le

ad
er

(s
)

C
ol

la
bo

ra
to

r(
s)

La
yo

ut
/d

es
ig

n

Pr
oj

ec
t s

ta
tu

s
Ac

tiv
e

Be
rn

ie
r, 

Pi
er

re
E-

M
ai

l:
pb

er
ni

er
@

nr
ca

n.
gc

.c
a

Te
l.

(4
18

) 6
48

-4
52

4
C

an
ad

ia
n 

Fo
re

st
 S

er
vi

ce
, L

au
re

nt
ia

n 
Fo

re
st

ry
 C

en
tre

•

-
-

-
Ex

t.

D
ag

na
ul

t, 
Sé

ba
st

ie
n

E-
M

ai
l:

sd
ag

na
ul

@
nr

ca
n.

gc
.c

a
Te

l.
(4

18
) 6

48
-2

21
7

C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
•

-
-

-
Ex

t.

Be
au

do
in

, A
nd

ré
E-

M
ai

l:
ab

ea
ud

oi
n@

rn
ca

n.
gc

.c
a

Te
l.

(4
18

) 6
48

-3
44

0
C

an
ad

ia
n 

Fo
re

st
 S

er
vi

ce
, L

au
re

nt
ia

n 
Fo

re
st

ry
 C

en
tre

•

-
-

-
Ex

t.

Bo
ut

in
, R

ob
er

t
E-

M
ai

l:
Te

l.
C

an
ad

ia
n 

Fo
re

st
 S

er
vi

ce
, L

au
re

nt
ia

n 
Fo

re
st

ry
 C

en
tre

•

-
-

-
Ex

t.

Fo
st

er
, R

od
ne

y
E-

M
ai

l:
rfo

st
er

@
nr

ca
n.

gc
.c

a
Te

l.
(5

06
) 4

52
-3

45
8

At
la

nt
ic

 F
or

es
try

 C
en

tre
•

-
-

-
Ex

t.

Th
er

e 
ar

e 
th

re
e 

ty
pe

s 
of

 p
lo

ts
 in

 th
e 

EC
O

LE
AP

 s
ite

s:
 "A

" p
lo

ts
, "

B"
 p

lo
ts

 a
nd

 "T
R

AM
E"

 p
lo

ts
.

"A
" p

lo
ts

: t
he

se
 p

lo
ts

 a
re

 re
ct

an
gu

la
r a

nd
 m

ea
su

re
 m

or
e 

or
 le

ss
 1

00
0 

m
². 

Eq
ui

pm
en

ts
 s

uc
h 

as
 a

 to
w

er
 a

nd
 s

ca
ffo

ld
in

g 
ar

e 
lo

ca
te

d 
at

 th
e 

ce
nt

re
 o

f t
he

 p
lo

t.

"B
" p

lo
ts

: t
he

se
 p

lo
ts

 a
re

 c
irc

ul
ar

 a
nd

 m
ea

su
re

 4
00

 m
² f

or
 c

on
ife

r s
ta

nd
s 

an
d 

10
00

 m
² f

or
 h

ar
dw

oo
d 

st
an

ds
. I

n 
th

es
e 

pl
ot

s,
 w

e 
ha

rv
es

t 
sa

m
pl

e 
tre

es
, w

e 
st

ud
y 

cr
ow

n 
ar

ch
ite

ct
ur

e 
an

d 
m

ea
su

re
 fo

lia
r s

ur
fa

ce
.

"T
R

AM
E"

 p
lo

ts
: t

he
se

 p
lo

ts
 a

re
 re

ct
an

gu
la

r a
nd

 a
t t

he
ir 

ce
nt

re
 th

er
e 

is
 a

 s
tru

ct
ur

e 
ca

lle
d 

"T
ra

m
e"

 th
at

 a
llo

w
s 

us
 to

 ta
ke

 L
AI

 
m

ea
su

re
m

en
ts

. D
im

en
si

on
s 

va
ry

 a
cc

or
di

ng
 to

 s
ta

nd
 h

ei
gh

t a
nd

 s
lo

pe
.

41



Sp
ec

ie
s

D
at

a 
ac

tiv
ity

D
at

a 
st

ab
ilit

y

Tr
ea

tm
en

t(s
)

M
ea

su
re

m
en

t(s
)

Es
ta

bl
is

hm
en

t 
ye

ar
(s

)
19

96
 - 

19
98

M
ea

su
re

m
en

t 
ye

ar
(s

)

Fi
r f

or
es

t
•

M
ap

le
 fo

re
st

•

Sp
ru

ce
 s

ta
nd

•

G
oo

di
ne

, G
re

tta
E-

M
ai

l:
gg

oo
di

ne
@

nr
ca

n.
gc

.c
a

Te
l.

(5
06

) 4
52

-3
95

2
At

la
nt

ic
 F

or
es

try
 C

en
tre

•

-
-

-
Ex

t.

G
ui

nd
on

, L
uc

E-
M

ai
l:

lg
ui

nd
on

@
nr

ca
n.

gc
.c

a
Te

l.
(4

18
) 6

49
-6

13
1

C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
•

-
-

-
Ex

t.

La
ro

cq
ue

, G
uy

E-
M

ai
l:

la
ro

cq
ue

@
nr

ca
n.

gc
.c

a
Te

l.
(4

18
) 6

48
-5

79
1

C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
•

-
-

-
Ex

t.

La
vi

gn
e,

 M
ik

e
E-

M
ai

l:
m

la
vi

gn
e@

nr
ca

n.
gc

.c
a

Te
l.

(5
06

) 4
52

-3
38

4
At

la
nt

ic
 F

or
es

try
 C

en
tre

•

-
-

-
Ex

t.

Pa
ré

, D
av

id
E-

M
ai

l:
dp

ar
e@

nr
ca

n.
gc

.c
a

Te
l.

(4
18

) 6
48

-7
59

8
C

an
ad

ia
n 

Fo
re

st
 S

er
vi

ce
, L

au
re

nt
ia

n 
Fo

re
st

ry
 C

en
tre

•

-
-

-
Ex

t.

U
ng

, C
hu

n-
H

uo
r

E-
M

ai
l:

cu
ng

@
nr

ca
n.

gc
.c

a
Te

l.
(4

18
) 6

48
-5

83
4

C
an

ad
ia

n 
W

oo
d 

Fi
br

e 
C

en
tre

•

-
-

-
Ex

t.

Ac
tiv

e 
re

gu
la

r -
 d

at
a 

se
t i

s 
up

da
te

d 
re

gu
la

rly

Ve
ry

 s
ta

bl
e 

- d
at

a 
di

gi
tiz

ed
 re

ce
nt

ly
; a

va
ila

bl
e 

in
 h

ar
d 

co
py

; w
el

l d
oc

um
en

te
d

M
ic

ro
m

et
eo

ro
lo

gy
 m

ea
su

rm
en

t t
ow

er
•

Fo
re

st
 in

ve
nt

or
y 

(P
er

m
an

en
t s

am
pl

e 
pl

ot
)

•

Fo
re

st
 in

ve
nt

or
y 

(N
at

io
na

l F
or

es
t I

nv
en

to
ry

)
•

Fo
re

st
 in

ve
nt

or
y 

(T
em

po
ra

ry
 s

am
pl

e 
pl

ot
)

•

So
il 

pr
op

er
tie

s
•

Ph
ot

os
yn

th
es

is
•

42



M
ea

su
re

m
en

t 
ye

ar
(s

)
19

96
; 1

99
7;

 1
99

9;
 2

00
1;

 2
00

2;
 2

00
6;

 2
00

7

Tr
ea

tm
en

t 
ye

ar
(s

)

D
at

a 
lo

ca
tio

n
U

:\E
co

sy
st

em
es

 F
or

es
tie

rs
\E

co
le

ap
\M

ÉT
AD

O
N

N
ÉE

S 
an

d 
Sé

ba
st

ie
n 

D
ag

na
ul

t's
 P

 d
is

k 
P:

\E
C

O
LE

AP
\A

ll 
Si

te
s

R
es

ea
rc

h 
si

te
(s

)

M
et

ad
at

a 
cr

ea
tio

n 
da

te
20

08
-0

1-
14

M
et

ad
at

a 
m

od
ifi

ca
tio

n 
da

te
20

08
-0

1-
31

C
on

tri
bu

to
r(

s)
 to

 
th

e 
cr

ea
tio

n 
of

 
th

e 
m

et
ad

at
a

S
ite

 n
am

e
N

ea
rb

y 
ci

ty
Lo

ng
.

La
t.

A
lt.

 
(m

)
A

re
a 

(h
a)

C
an

ad
ia

n 
ec

oz
on

e
Q

ue
be

c 
bi

oc
lim

at
ic

 
su

bd
om

ai
n

Q
ue

be
c 

ad
m

in
is

tra
-

tiv
e 

re
gi

on

D
es

ig
n 

st
at

us
P

lo
t i

nt
eg

rit
y

P
lo

t t
yp

e
C

om
m

en
ts

E
C

O
LE

A
P

 - 
B

lo
c 

1 
- F

or
êt

 
M

on
tm

or
en

cy

L'
É

ta
pe

-7
1.

10
47

.3
1

83
4

5.
5

B
or

ea
l 

S
hi

el
d

E
as

te
rn

  b
al

sa
m

 
fir

-w
hi

te
 b

irc
h

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
R

ec
ta

ng
ul

ar
 (1

 0
00

 
m

²)
- T

he
 p

lo
t o

f t
yp

e 
"A

" a
re

 
re

ct
an

gu
la

r p
lo

ts
 o

f m
or

e 
or

 
le

ss
 1

 0
00

 m
². 

Th
e 

pa
rc

el
s 

ar
e 

in
ta

ct
 a

nd
 w

el
l m

ar
ke

d.

- T
he

 p
lo

t o
f t

yp
e 

"F
R

A
M

E
" a

re
 

re
ct

an
gu

la
r f

ro
m

 1
 to

 5
 

he
ct

ar
es

. T
he

y 
ar

e 
w

el
l m

ar
ke

d 
ex

ce
pt

 fo
r s

om
e 

pl
ot

s.

E
C

O
LE

A
P

 - 
B

lo
c 

2 
- D

uc
he

sn
ay

S
ai

nt
e-

C
at

he
rin

e-
de

-la
-

Ja
cq

ue
s-

C
ar

tie
r

-7
1.

67
46

.9
4

27
8

7
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

03
A

ba
nd

on
ed

G
oo

d
R

ec
ta

ng
ul

ar
 (1

 0
00

 
m

²)
- T

he
 p

lo
t o

f t
yp

e 
"A

" a
re

 
re

ct
an

gu
la

r p
lo

ts
 o

f m
or

e 
or

 
le

ss
 1

 0
00

 m
². 

Th
e 

pa
rc

el
s 

ar
e 

in
ta

ct
 a

nd
 w

el
l m

ar
ke

d.

- T
he

 p
lo

t o
f t

yp
e 

"F
R

A
M

E
" a

re
 

re
ct

an
gu

la
r f

ro
m

 1
 to

 5
 

he
ct

ar
es

. T
he

y 
ar

e 
w

el
l m

ar
ke

d 
ex

ce
pt

 fo
r s

om
e 

pl
ot

s.

C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
•

43



Pu
bl

ic
at

io
n(

s)

E
C

O
LE

A
P

 - 
B

lo
c 

3 
- L

ac
 d

e 
la

 
Ti

ra
ss

e

C
hi

bo
ug

am
au

-7
3.

65
49

.2
1

43
4

4.
5

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 s
pr

uc
e-

m
os

s
02

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

R
ec

ta
ng

ul
ar

 (1
 0

00
 

m
²)

- T
he

 p
lo

t o
f t

yp
e 

"A
" a

re
 

re
ct

an
gu

la
r p

lo
ts

 o
f m

or
e 

or
 

le
ss

 1
 0

00
 m

². 
Th

e 
pa

rc
el

s 
ar

e 
in

ta
ct

 a
nd

 w
el

l m
ar

ke
d.

- T
he

 p
lo

t o
f t

yp
e 

"F
R

A
M

E
" a

re
 

re
ct

an
gu

la
r f

ro
m

 1
 to

 5
 

he
ct

ar
es

. T
he

y 
ar

e 
w

el
l m

ar
ke

d 
ex

ce
pt

 fo
r s

om
e 

pl
ot

s.

E
C

O
LE

A
P

 - 
B

lo
c 

4 
- G

re
en

-R
iv

er
E

dm
un

ds
to

n
-6

8.
15

47
.7

9
45

4
5.

5
A

tla
nt

ic
 

M
ar

iti
m

e
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
R

ec
ta

ng
ul

ar
 (1

 0
00

 
m

²)
- T

he
 p

lo
t o

f t
yp

e 
"A

" a
re

 
re

ct
an

gu
la

r p
lo

ts
 o

f m
or

e 
or

 
le

ss
 1

 0
00

 m
². 

Th
e 

pa
rc

el
s 

ar
e 

in
ta

ct
 a

nd
 w

el
l m

ar
ke

d.

- T
he

 p
lo

t o
f t

yp
e 

"F
R

A
M

E
" a

re
 

re
ct

an
gu

la
r f

ro
m

 1
 to

 5
 

he
ct

ar
es

. T
he

y 
ar

e 
w

el
l m

ar
ke

d 
ex

ce
pt

 fo
r s

om
e 

pl
ot

s.

E
C

O
LE

A
P

 - 
B

lo
c 

5 
- S

t-G
ill

es
S

ai
nt

-G
ill

es
-7

1.
42

46
.4

4
17

1
20

M
ix

ed
w

oo
d

 P
la

in
s

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

12
A

ba
nd

on
ed

G
oo

d
R

ec
ta

ng
ul

ar
 (1

 0
00

 
m

²)
- T

he
 p

lo
t o

f t
yp

e 
"A

" a
re

 
re

ct
an

gu
la

r p
lo

ts
 o

f m
or

e 
or

 
le

ss
 1

 0
00

 m
². 

Th
e 

pa
rc

el
s 

ar
e 

in
ta

ct
 a

nd
 w

el
l m

ar
ke

d.

- T
he

 p
lo

t o
f t

yp
e 

"F
R

A
M

E
" a

re
 

re
ct

an
gu

la
r f

ro
m

 1
 to

 5
 

he
ct

ar
es

. T
he

y 
ar

e 
w

el
l m

ar
ke

d 
ex

ce
pt

 fo
r s

om
e 

pl
ot

s.

A
ffi

ch
es

 <
ht

tp
://

sc
f.r

nc
an

.g
c.

ca
/s

ou
ss

ite
/E

co
le

ap
/a

ffi
ch

es
>

•

La
ro

ch
e,

 G
.; 

D
ag

na
ul

t, 
S

. 2
00

0.
 R

ap
po

rt 
d'

in
ve

nt
ai

re
 d

es
 s

ite
s 

E
C

O
LE

A
P

. R
ap

po
rt 

in
te

rn
e.

•

P
ub

lic
at

io
ns

 <
ht

tp
://

sc
f.r

nc
an

.g
c.

ca
/s

ou
ss

ite
/E

co
le

ap
/p

ub
lic

at
io

ns
>

•

44



Fo
re

st
 2

02
0:

 s
tu

dy
 o

f 5
0 

hy
br

id
 p

op
la

r p
la

nt
at

io
ns

Ab
st

ra
ct

Be
tw

ee
n 

Au
gu

st
 a

nd
 D

ec
em

be
r o

f 2
00

4,
 a

 to
ta

l o
f 5

0 
hy

br
id

 p
op

la
r p

la
nt

at
io

ns
, b

et
w

ee
n 

th
e 

ag
es

 o
f 1

 a
nd

 2
2 

ye
ar

s,
 lo

ca
te

d 
on

 3
2 

di
ffe

re
nt

 s
ite

s 
in

 Q
ue

be
c 

w
er

e 
in

ve
nt

or
ie

d.
 T

hi
s 

ne
tw

or
k 

of
 p

la
nt

at
io

ns
 a

nd
 s

am
pl

e 
pl

ot
s 

w
ill 

ev
en

tu
al

ly
 m

ak
e 

it 
po

ss
ib

le
 to

 m
on

ito
r 

ch
an

ge
s 

in
 c

ar
bo

n 
st

oc
ks

. T
hi

s 
re

po
rt 

de
sc

rib
es

 th
e 

si
te

s 
st

ud
ie

d,
 th

e 
m

et
ho

ds
 u

se
d 

an
d 

pr
es

en
ts

 th
e 

m
ai

n 
re

su
lts

.

Th
e 

re
su

lts
 s

ho
w

 th
e 

ca
pa

ci
ty

 o
f a

 fa
st

-g
ro

w
in

g 
sp

ec
ie

s,
 s

uc
h 

as
 p

op
la

r, 
to

 q
ui

ck
ly

 a
cc

um
ul

at
e 

ca
rb

on
 (s

te
m

s 
an

d 
ro

ot
s)

, p
ar

tic
ul

ar
ly

 
be

tw
ee

n 
th

e 
ag

es
 o

f 1
0 

an
d 

20
 y

ea
rs

.

C
ar

bo
n 

st
oc

ks
 in

 th
e 

fir
st

 4
0 

cm
 o

f t
he

 s
oi

l d
o 

no
t s

ho
w

 a
ny

 s
ig

ni
fic

an
t t

re
nd

 b
as

ed
 o

n 
ag

e 
or

 ty
pe

 o
f c

ov
er

 (p
la

nt
at

io
n 

vs
. w

ild
la

nd
), 

th
e 

av
er

ag
e 

st
oc

k 
be

in
g 

 8
5 

t C
/h

a 
in

 b
ot

h 
ca

se
s.

 C
oa

rs
e 

or
ga

ni
c 

m
at

er
ia

ls
, l

iv
in

g 
or

 d
ea

d,
 a

cc
ou

nt
 fo

r a
n 

av
er

ag
e 

st
oc

k 
of

 8
 to

 9
 t 

C
/h

a,
 w

ith
 

hi
gh

er
 v

al
ue

s 
in

 th
e 

ol
de

r p
la

nt
at

io
ns

 a
nd

 in
 a

ss
oc

ia
te

d 
w

ild
la

nd
s 

(~
13

 t 
C

/h
a)

.

Af
te

r 3
 y

ea
rs

, c
ar

bo
n 

st
oc

ks
 in

 p
la

nt
at

io
ns

 re
ac

h 
va

lu
es

 th
at

 a
re

 s
ys

te
m

at
ic

al
ly

 h
ig

he
r t

ha
n 

in
 w

ild
la

nd
s.

 T
he

 d
iff

er
en

ce
 is

 p
ar

tic
ul

ar
ly

 
si

gn
ifi

ca
nt

 s
ta

rti
ng

 a
t a

ge
 1

4-
15

 w
he

n 
th

e 
ca

rb
on

 c
on

ta
in

ed
 in

 th
e 

tre
e 

bi
om

as
s 

re
ac

he
s 

va
lu

es
 e

xc
ee

di
ng

 th
e 

th
re

sh
ol

d 
of

 4
0 

t C
/h

a.

C
om

m
en

t(s
)

O
bj

ec
tiv

e(
s)

Th
e 

pu
rp

os
e 

of
 th

e 
st

ud
y 

co
nd

uc
te

d 
by

 th
e 

C
FS

-L
FC

 w
as

 to
 c

ha
ra

ct
er

iz
e 

th
e 

ch
an

ge
s 

in
 c

ar
bo

n 
st

oc
ks

 in
 h

yb
rid

 p
op

la
r p

la
nt

at
io

ns
 

es
ta

bl
is

he
d 

on
 o

ld
, n

on
-r

eg
en

er
at

ed
 a

gr
ic

ul
tu

ra
l l

an
d 

in
 Q

ue
be

c.
 M

or
e 

sp
ec

ifi
ca

lly
, t

he
 s

tu
dy

 fi
rs

t m
ad

e 
it 

po
ss

ib
le

 to
 e

va
lu

at
e 

th
e 

ca
rb

on
 

co
nt

en
t o

f t
he

 w
oo

dy
 v

eg
et

at
io

n 
on

 re
fo

re
st

ed
 s

ite
s,

 a
nd

, f
or

 e
ac

h 
pl

an
ta

tio
n 

an
d 

w
ild

la
nd

 s
tu

di
ed

, t
he

 c
ar

bo
n 

co
nt

en
t o

f t
he

 li
tte

r a
nd

 s
oi

l 
w

as
 th

en
 e

va
lu

at
ed

 a
nd

 c
om

pa
re

d 
w

ith
 s

im
ila

r l
an

d 
(w

ild
la

nd
) t

ha
t d

id
 n

ot
 u

nd
er

go
 a

ny
 s

ite
 p

re
pa

ra
tio

n 
an

d 
th

at
 w

as
 n

ot
 re

fo
re

st
ed

.

La
yo

ut
/d

es
ig

n

Pr
oj

ec
t s

ta
tu

s
C

om
pl

et
ed

A 
to

ta
l o

f 3
2 

si
te

s 
sp

re
ad

 o
ut

 in
 s

ev
er

al
 re

gi
on

s 
of

 Q
ue

be
c 

w
er

e 
se

le
ct

ed
 fo

r t
he

 n
ee

ds
 o

f t
he

 s
tu

dy
. S

ev
er

al
 o

f t
he

se
 s

ite
s 

pr
es

en
te

d 
a 

se
rie

s 
of

 p
la

nt
at

io
ns

 v
ar

yi
ng

 in
 a

ge
 a

nd
 a

 to
ta

l o
f 5

0 
pl

an
ta

tio
ns

 w
er

e 
in

ve
nt

or
ie

d.
 T

he
 s

ite
s 

ar
e 

lo
ca

te
d 

in
 1

0 
ge

og
ra

ph
ic

 re
gi

on
s 

in
 

Q
ue

be
c 

(s
ee

 b
el

ow
). 

N
in

et
ee

n 
of

 th
e 

si
te

s 
(6

0%
) a

re
 lo

ca
te

d 
in

 th
e 

so
ut

he
rn

m
os

t r
eg

io
ns

 o
f Q

ue
be

c,
 re

pr
es

en
tin

g 
28

 in
ve

nt
or

ie
d 

pl
an

ta
tio

ns
 o

ut
 o

f 5
0 

(5
6%

). 
In

 fa
ct

, a
t t

he
 ti

m
e 

of
 o

ur
 s

tu
dy

, t
he

 v
as

t m
aj

or
ity

 o
f t

he
 h

yb
rid

 p
op

la
r p

la
nt

at
io

ns
 in

 Q
ue

be
c 

w
er

e 
lo

ca
te

d 
in

 
so

ut
he

rn
 Q

ue
be

c.
 H

ow
ev

er
, i

t s
ho

ul
d 

be
 p

oi
nt

ed
 o

ut
 th

at
 th

is
 s

itu
at

io
n 

te
nd

s 
to

 c
ha

ng
e 

as
 a

da
pt

ed
 c

lo
ne

s 
ar

e 
be

in
g 

de
ve

lo
pe

d 
an

d 
al

so
 

du
e 

to
 th

e 
gr

ea
te

r a
va

ila
bi

lit
y 

of
 w

ild
la

nd
s 

in
 th

e 
ot

he
r r

eg
io

ns
. G

iv
en

 th
at

 w
e 

w
an

te
d 

to
 c

ov
er

 a
s 

m
uc

h 
of

 Q
ue

be
c 

as
 p

os
si

bl
e 

an
d 

ob
ta

in
 a

 
va

rie
ty

 o
f a

ge
 g

ro
up

s,
 th

e 
pr

op
or

tio
n 

of
 th

e 
sa

m
pl

in
g 

pe
r r

eg
io

n 
is

 n
ot

 e
xa

ct
ly

 re
pr

es
en

ta
tiv

e 
of

 th
e 

di
st

rib
ut

io
n 

of
 th

e 
pl

an
ta

tio
ns

 in
 th

es
e 

sa
m

e 
re

gi
on

s.

N
am

e 
of

 th
e 

re
gi

on
   

   
   

N
um

be
r o

f s
ite

s 
   

   
  N

um
be

r o
f p

la
nt

at
io

ns
 in

ve
nt

or
ie

d
M

on
té

ré
gi

e 
   

   
   

   
   

   
   

   
   

  4
   

   
   

   
   

   
   

   
   

   
   

   
   

   
7 

La
na

ud
iè

re
   

   
   

   
   

   
   

   
   

   
1 

   
   

   
   

   
   

   
   

   
   

   
   

   
  1

C
en

tra
l Q

ue
be

c 
   

   
   

   
   

   
   

 3
   

   
   

   
   

   
   

   
   

   
   

   
   

   
3

Ea
st

er
n 

To
w

ns
hi

ps
   

   
   

   
   

   
5 

   
   

   
   

   
   

   
   

   
   

   
   

   
10

Q
ue

be
c 

C
ity

   
   

   
   

   
   

   
   

   
  1

   
   

   
   

   
   

   
   

   
   

   
   

   
  2

C
ha

ud
iè

re
-A

pp
al

ac
he

s 
   

   
   

  5
   

   
   

   
   

   
   

   
   

   
   

   
   

   
5

C
ha

rle
vo

ix
   

   
   

   
   

   
   

   
   

   
 1

   
   

   
   

   
   

   
   

   
   

   
   

   
   

1 

45



St
ud

y 
le

ad
er

(s
)

Sp
ec

ie
s

C
ol

la
bo

ra
to

r(
s)

D
at

a 
ac

tiv
ity

D
at

a 
st

ab
ilit

y

Tr
ea

tm
en

t(s
)

M
ea

su
re

m
en

t(s
)

Bo
ut

in
, R

ob
er

t
E-

M
ai

l:
Te

l.
C

an
ad

ia
n 

Fo
re

st
 S

er
vi

ce
, L

au
re

nt
ia

n 
Fo

re
st

ry
 C

en
tre

•

-
-

-
Ex

t.

H
yb

rid
 p

op
la

r
•

D
ao

us
t, 

G
aë

ta
n

E-
M

ai
l:

gd
ao

us
t@

rn
ca

n.
gc

.c
a

Te
l.

(4
18

) 6
48

-7
61

6
C

an
ad

ia
n 

Fo
re

st
 S

er
vi

ce
, L

au
re

nt
ia

n 
Fo

re
st

ry
 C

en
tre

•

-
-

-
Ex

t.

Jo
nc

as
, G

as
to

n
E-

M
ai

l:
G

jo
nc

as
@

rn
ca

n.
gc

.c
a

Te
l.

(4
18

) 6
48

-7
13

3
C

an
ad

ia
n 

Fo
re

st
 S

er
vi

ce
, L

au
re

nt
ia

n 
Fo

re
st

ry
 C

en
tre

•

-
-

-
Ex

t.

Pé
rin

et
, P

ie
rr

e
E-

M
ai

l:
Te

l.
Q

ue
be

c 
M

in
is

try
 o

f N
at

ur
al

 R
es

ou
rc

es
 a

nd
 W

ild
lif

e 
(D

ire
ct

io
n 

of
 F

or
es

t R
es

ea
rc

h)
•

-
-

-
Ex

t.

Lo
w

er
 S

t. 
La

w
re

nc
e 

   
   

   
   

   
4 

   
   

   
   

   
   

   
   

   
   

   
   

   
 1

0
Sa

gu
en

ay
   

   
   

   
   

   
   

   
   

   
  6

   
   

   
   

   
   

   
   

   
   

   
   

   
   

8
Ab

iti
bi

   
   

   
   

   
   

   
   

   
   

   
   

  2
   

   
   

   
   

   
   

   
   

   
   

   
   

   
3 

To
ta

l  
   

   
   

   
   

   
   

   
   

   
   

   
32

   
   

   
   

   
   

   
   

   
   

   
   

   
 5

0

In
 e

ac
h 

of
 th

e 
50

 p
la

nt
at

io
ns

 s
el

ec
te

d,
 tw

o 
pl

ot
s 

w
er

e 
es

ta
bl

is
he

d 
in

 w
hi

ch
 w

e 
m

ea
su

re
d 

th
e 

tre
e 

ve
ge

ta
tio

n.
 In

 th
es

e 
pl

ot
s 

w
e 

al
so

 
sa

m
pl

ed
 th

e 
lo

w
er

 v
eg

et
at

io
n 

st
ra

tu
m

, t
he

 li
tte

r a
nd

 th
e 

so
il 

to
 e

va
lu

at
e 

th
e 

ca
rb

on
 c

on
te

nt
. I

n 
a 

fe
w

 p
la

nt
at

io
ns

, m
or

e 
th

an
 tw

o 
pl

ot
s 

w
er

e 
es

ta
bl

is
he

d;
 h

ow
ev

er
, a

fte
r s

om
e 

te
st

in
g,

 it
 w

as
 a

gr
ee

d 
th

at
 a

 to
ta

l o
f t

w
o 

pl
ot

s 
w

as
 s

uf
fic

ie
nt

 fo
r t

he
 s

tu
dy

's
 p

ur
po

se
s.

 In
 e

ac
h 

of
 th

e 
pl

an
ta

tio
ns

, a
 th

ird
 p

lo
t (

co
nt

ro
l w

ild
la

nd
) w

as
 e

st
ab

lis
he

d 
in

 a
 n

on
-r

ef
or

es
te

d 
se

ct
or

 d
ee

m
ed

 to
 b

e 
th

e 
m

os
t r

ep
re

se
nt

at
iv

e 
of

 th
e 

in
iti

al
 

st
at

e 
of

 e
ac

h 
si

te
 b

ef
or

e 
re

fo
re

st
at

io
n.

 In
 th

is
 p

lo
t, 

th
e 

lo
w

er
 v

eg
et

at
io

n 
st

ra
tru

m
, t

he
 li

tte
r a

nd
 th

e 
so

il 
w

er
e 

sa
m

pl
ed

 in
 o

rd
er

 to
 c

om
pa

re
 

th
e 

ca
rb

on
 c

on
te

nt
 w

ith
 th

e 
re

fo
re

st
ed

 s
ec

to
r.

In
ac

tiv
e 

av
ai

la
bl

e 
- d

at
a 

se
t i

s 
st

at
ic

 b
ut

 a
va

ila
bl

e

Ve
ry

 s
ta

bl
e 

- d
at

a 
di

gi
tiz

ed
 re

ce
nt

ly
; a

va
ila

bl
e 

in
 h

ar
d 

co
py

; w
el

l d
oc

um
en

te
d

Bi
om

as
s

•

D
ia

m
et

er
 a

t b
re

as
t h

ei
gh

t (
db

h)
•

St
em

 h
ei

gh
t

•

Fo
re

st
 in

ve
nt

or
y 

(T
em

po
ra

ry
 s

am
pl

e 
pl

ot
)

•

C
 a

nd
 N

 p
oo

l
•

So
il 

C
ar

bo
n

•

46



Es
ta

bl
is

hm
en

t 
ye

ar
(s

)
20

04

M
ea

su
re

m
en

t 
ye

ar
(s

)
20

04

Tr
ea

tm
en

t 
ye

ar
(s

)
19

83
 - 

20
04

D
at

a 
lo

ca
tio

n
Al

l d
ig

ita
l f

ile
s 

pe
rta

in
in

g 
to

 th
is

 p
ro

je
ct

 a
re

 s
av

ed
 o

n 
th

e 
LF

C
 c

om
m

on
 d

is
k 

U
:\E

co
sy

st
em

es
 

Fo
re

st
ie

rs
\E

co
le

ap
\R

Bo
ut

in
\C

_F
ric

he
s_

Pl
an

ta
tio

ns
\F

or
êt

 2
02

0

R
es

ea
rc

h 
si

te
(s

)

M
et

ad
at

a 
cr

ea
tio

n 
da

te
20

08
-0

3-
26

M
et

ad
at

a 
m

od
ifi

ca
tio

n 
da

te

C
on

tri
bu

to
r(

s)
 to

 
th

e 
cr

ea
tio

n 
of

 
th

e 
m

et
ad

at
a

S
ite

 n
am

e
N

ea
rb

y 
ci

ty
Lo

ng
.

La
t.

A
lt.

 
(m

)
A

re
a 

(h
a)

C
an

ad
ia

n 
ec

oz
on

e
Q

ue
be

c 
bi

oc
lim

at
ic

 
su

bd
om

ai
n

Q
ue

be
c 

ad
m

in
is

tra
-

tiv
e 

re
gi

on

D
es

ig
n 

st
at

us
P

lo
t i

nt
eg

rit
y

P
lo

t t
yp

e
C

om
m

en
ts

Fo
rê

t 2
02

0 
- C

FL
-

A
T-

A
M

O
S

-N
O

1
A

m
os

-7
8.

08
48

.6
1

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 b
al

sa
m

 
fir

-w
hi

te
 b

irc
h

08
H

ia
tu

s
A

ve
ra

ge
R

ou
nd

 (5
0 

m
²: 

3.
99

 
m

 ra
di

us
, 1

00
 m

²: 
5.

64
 m

 ra
di

us
 a

nd
 

40
0 

m
²: 

11
.2

8 
m

 
ra

di
us

)

Fo
rê

t 2
02

0 
- C

FL
-

A
T-

A
N

G
-N

O
A

ng
lie

rs
-7

9.
21

47
.5

0
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

08
H

ia
tu

s
A

ve
ra

ge
R

ou
nd

 (5
0 

m
²: 

3.
99

 
m

 ra
di

us
, 1

00
 m

²: 
5.

64
 m

 ra
di

us
 a

nd
 

40
0 

m
²: 

11
.2

8 
m

 
ra

di
us

)

C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
•

47



Fo
rê

t 2
02

0 
- C

FL
-

B
E

L-
A

G
1

S
ai

nt
-C

am
ill

e
-7

0.
28

46
.4

6
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

12
H

ia
tu

s
A

ve
ra

ge
R

ou
nd

 (5
0 

m
²: 

3.
99

 
m

 ra
di

us
, 1

00
 m

²: 
5.

64
 m

 ra
di

us
 a

nd
 

40
0 

m
²: 

11
.2

8 
m

 
ra

di
us

)

Fo
rê

t 2
02

0 
- C

FL
-

B
E

L-
A

G
2

S
ai

nt
-C

am
ill

e
-7

0.
26

46
.4

5
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

12
H

ia
tu

s
A

ve
ra

ge
R

ou
nd

 (5
0 

m
²: 

3.
99

 
m

 ra
di

us
, 1

00
 m

²: 
5.

64
 m

 ra
di

us
 a

nd
 

40
0 

m
²: 

11
.2

8 
m

 
ra

di
us

)

Fo
rê

t 2
02

0 
- C

FL
-

B
E

L-
LB

2
S

ai
nt

-C
am

ill
e

-7
0.

26
46

.4
5

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

12
H

ia
tu

s
A

ve
ra

ge
R

ou
nd

 (5
0 

m
²: 

3.
99

 
m

 ra
di

us
, 1

00
 m

²: 
5.

64
 m

 ra
di

us
 a

nd
 

40
0 

m
²: 

11
.2

8 
m

 
ra

di
us

)

Fo
rê

t 2
02

0 
- C

FL
-

B
E

L-
P

P
La

c-
E

tc
he

m
in

-7
0.

56
46

.4
3

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

12
H

ia
tu

s
A

ve
ra

ge
R

ou
nd

 (5
0 

m
²: 

3.
99

 
m

 ra
di

us
, 1

00
 m

²: 
5.

64
 m

 ra
di

us
 a

nd
 

40
0 

m
²: 

11
.2

8 
m

 
ra

di
us

)

Fo
rê

t 2
02

0 
- C

FL
-

B
E

L-
S

TA
S

ai
nt

-A
ns

el
m

e
-7

0.
96

46
.6

5
M

ix
ed

w
oo

d
 P

la
in

s
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
12

H
ia

tu
s

A
ve

ra
ge

R
ou

nd
 (5

0 
m

²: 
3.

99
 

m
 ra

di
us

, 1
00

 m
²: 

5.
64

 m
 ra

di
us

 a
nd

 
40

0 
m

²: 
11

.2
8 

m
 

ra
di

us
)

Fo
rê

t 2
02

0 
- C

FL
-

B
S

L-
S

TL
S

ai
nt

e-
Lu

ce
-6

8.
38

48
.5

2
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

01
H

ia
tu

s
A

ve
ra

ge
R

ou
nd

 (5
0 

m
²: 

3.
99

 
m

 ra
di

us
, 1

00
 m

²: 
5.

64
 m

 ra
di

us
 a

nd
 

40
0 

m
²: 

11
.2

8 
m

 
ra

di
us

)

Fo
rê

t 2
02

0 
- C

FL
-

C
D

Q
-A

S
J1

A
st

on
-J

on
ct

io
n

-7
2.

23
46

.1
8

M
ix

ed
w

oo
d

 P
la

in
s

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

17
H

ia
tu

s
A

ve
ra

ge
R

ou
nd

 (5
0 

m
²: 

3.
99

 
m

 ra
di

us
, 1

00
 m

²: 
5.

64
 m

 ra
di

us
 a

nd
 

40
0 

m
²: 

11
.2

8 
m

 
ra

di
us

)

Fo
rê

t 2
02

0 
- C

FL
-

C
D

Q
-A

S
J2

A
st

on
-J

on
ct

io
n

-7
2.

22
46

.1
8

M
ix

ed
w

oo
d

 P
la

in
s

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

17
H

ia
tu

s
A

ve
ra

ge
R

ou
nd

 (5
0 

m
²: 

3.
99

 
m

 ra
di

us
, 1

00
 m

²: 
5.

64
 m

 ra
di

us
 a

nd
 

40
0 

m
²: 

11
.2

8 
m

 
ra

di
us

)

48



Fo
rê

t 2
02

0 
- C

FL
-

C
D

Q
-S

G
G

S
ai

nt
-G

er
m

ai
n-

de
-G

ra
nt

ha
m

-7
2.

58
45

.8
8

M
ix

ed
w

oo
d

 P
la

in
s

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

17
H

ia
tu

s
A

ve
ra

ge
R

ou
nd

 (5
0 

m
²: 

3.
99

 
m

 ra
di

us
, 1

00
 m

²: 
5.

64
 m

 ra
di

us
 a

nd
 

40
0 

m
²: 

11
.2

8 
m

 
ra

di
us

)

Fo
rê

t 2
02

0 
- C

FL
-

C
V

X-
LP

F
B

ai
e-

S
ai

nt
-P

au
l

-7
0.

51
47

.4
2

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
03

H
ia

tu
s

A
ve

ra
ge

R
ou

nd
 (5

0 
m

²: 
3.

99
 

m
 ra

di
us

, 1
00

 m
²: 

5.
64

 m
 ra

di
us

 a
nd

 
40

0 
m

²: 
11

.2
8 

m
 

ra
di

us
)

Fo
rê

t 2
02

0 
- C

FL
-

E
S

T-
S

C
H

S
ai

nt
e-

C
at

he
rin

e-
de

-
H

at
le

y

-7
2.

05
45

.2
4

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

05
H

ia
tu

s
A

ve
ra

ge
R

ou
nd

 (5
0 

m
²: 

3.
99

 
m

 ra
di

us
, 1

00
 m

²: 
5.

64
 m

 ra
di

us
 a

nd
 

40
0 

m
²: 

11
.2

8 
m

 
ra

di
us

)

Fo
rê

t 2
02

0 
- C

FL
-

E
S

T-
S

FX
S

ai
nt

-F
ra

nç
oi

s-
Xa

vi
er

-d
e-

B
ro

m
pt

on

-7
2.

02
45

.5
0

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

05
H

ia
tu

s
A

ve
ra

ge
R

ou
nd

 (5
0 

m
²: 

3.
99

 
m

 ra
di

us
, 1

00
 m

²: 
5.

64
 m

 ra
di

us
 a

nd
 

40
0 

m
²: 

11
.2

8 
m

 
ra

di
us

)

Fo
rê

t 2
02

0 
- C

FL
-

E
S

T-
V

G
C

C
S

ai
nt

-C
la

ud
e-

N
or

d
-7

2.
00

45
.6

8
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
05

H
ia

tu
s

A
ve

ra
ge

R
ou

nd
 (5

0 
m

²: 
3.

99
 

m
 ra

di
us

, 1
00

 m
²: 

5.
64

 m
 ra

di
us

 a
nd

 
40

0 
m

²: 
11

.2
8 

m
 

ra
di

us
)

Fo
rê

t 2
02

0 
- C

FL
-

E
S

T-
W

IN
W

in
ds

or
-7

1.
98

45
.5

5
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
05

H
ia

tu
s

A
ve

ra
ge

R
ou

nd
 (5

0 
m

²: 
3.

99
 

m
 ra

di
us

, 1
00

 m
²: 

5.
64

 m
 ra

di
us

 a
nd

 
40

0 
m

²: 
11

.2
8 

m
 

ra
di

us
)

Fo
rê

t 2
02

0 
- C

FL
-

E
S

T-
W

IN
S

P
S

ai
nt

-C
la

ud
e-

N
or

d
-7

1.
96

45
.7

0
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
05

H
ia

tu
s

A
ve

ra
ge

R
ou

nd
 (5

0 
m

²: 
3.

99
 

m
 ra

di
us

, 1
00

 m
²: 

5.
64

 m
 ra

di
us

 a
nd

 
40

0 
m

²: 
11

.2
8 

m
 

ra
di

us
)

Fo
rê

t 2
02

0 
- C

FL
-

LA
N

-L
A

V
La

va
ltr

ie
-7

3.
34

45
.9

0
M

ix
ed

w
oo

d
 P

la
in

s
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
14

H
ia

tu
s

A
ve

ra
ge

R
ou

nd
 (5

0 
m

²: 
3.

99
 

m
 ra

di
us

, 1
00

 m
²: 

5.
64

 m
 ra

di
us

 a
nd

 
40

0 
m

²: 
11

.2
8 

m
 

ra
di

us
)

49



Fo
rê

t 2
02

0 
- C

FL
-

LO
TB

-P
LA

Lo
tb

in
iè

re
-7

1.
85

46
.6

4
M

ix
ed

w
oo

d
 P

la
in

s
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
12

H
ia

tu
s

A
ve

ra
ge

R
ou

nd
 (5

0 
m

²: 
3.

99
 

m
 ra

di
us

, 1
00

 m
²: 

5.
64

 m
 ra

di
us

 a
nd

 
40

0 
m

²: 
11

.2
8 

m
 

ra
di

us
)

Fo
rê

t 2
02

0 
- C

FL
-

M
TG

-R
IG

R
ig

au
d

-7
4.

35
45

.5
0

M
ix

ed
w

oo
d

 P
la

in
s

S
ug

ar
 m

ap
le

-
bi

tte
rn

ut
 h

ic
ko

ry
16

H
ia

tu
s

A
ve

ra
ge

R
ou

nd
 (5

0 
m

²: 
3.

99
 

m
 ra

di
us

, 1
00

 m
²: 

5.
64

 m
 ra

di
us

 a
nd

 
40

0 
m

²: 
11

.2
8 

m
 

ra
di

us
)

Fo
rê

t 2
02

0 
- C

FL
-

M
TG

-S
TH

S
ai

nt
e-

H
él

èn
e-

de
-B

ag
ot

-7
2.

76
45

.7
2

M
ix

ed
w

oo
d

 P
la

in
s

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

16
H

ia
tu

s
A

ve
ra

ge
R

ou
nd

 (5
0 

m
²: 

3.
99

 
m

 ra
di

us
, 1

00
 m

²: 
5.

64
 m

 ra
di

us
 a

nd
 

40
0 

m
²: 

11
.2

8 
m

 
ra

di
us

)

Fo
rê

t 2
02

0 
- C

FL
-

M
TG

-S
TN

S
ai

nt
-N

az
ai

re
-7

2.
69

45
.7

7
M

ix
ed

w
oo

d
 P

la
in

s
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
17

H
ia

tu
s

A
ve

ra
ge

R
ou

nd
 (5

0 
m

²: 
3.

99
 

m
 ra

di
us

, 1
00

 m
²: 

5.
64

 m
 ra

di
us

 a
nd

 
40

0 
m

²: 
11

.2
8 

m
 

ra
di

us
)

Fo
rê

t 2
02

0 
- C

FL
-

M
TG

-S
TO

S
ai

nt
-O

ur
s

-7
3.

19
45

.8
8

M
ix

ed
w

oo
d

 P
la

in
s

S
ug

ar
 m

ap
le

-
bi

tte
rn

ut
 h

ic
ko

ry
16

H
ia

tu
s

A
ve

ra
ge

R
ou

nd
 (5

0 
m

²: 
3.

99
 

m
 ra

di
us

, 1
00

 m
²: 

5.
64

 m
 ra

di
us

 a
nd

 
40

0 
m

²: 
11

.2
8 

m
 

ra
di

us
)

Fo
rê

t 2
02

0 
- C

FL
-

S
A

G
-D

D
S

ai
nt

-F
ra

nç
oi

s-
de

-S
al

es
-7

2.
17

48
.3

3
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 b

al
sa

m
 

fir
-w

hi
te

 b
irc

h
02

H
ia

tu
s

A
ve

ra
ge

R
ou

nd
 (5

0 
m

²: 
3.

99
 

m
 ra

di
us

, 1
00

 m
²: 

5.
64

 m
 ra

di
us

 a
nd

 
40

0 
m

²: 
11

.2
8 

m
 

ra
di

us
)

Fo
rê

t 2
02

0 
- C

FL
-

S
A

G
-H

P
C

S
ai

nt
-F

ul
ge

nc
e

-7
0.

87
48

.4
5

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
02

H
ia

tu
s

A
ve

ra
ge

R
ou

nd
 (5

0 
m

²: 
3.

99
 

m
 ra

di
us

, 1
00

 m
²: 

5.
64

 m
 ra

di
us

 a
nd

 
40

0 
m

²: 
11

.2
8 

m
 

ra
di

us
)

Fo
rê

t 2
02

0 
- C

FL
-

S
A

G
-M

D
G

S
ai

nt
-F

ra
nç

oi
s-

de
-S

al
es

-7
2.

14
48

.3
5

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 b
al

sa
m

 
fir

-w
hi

te
 b

irc
h

02
H

ia
tu

s
A

ve
ra

ge
R

ou
nd

 (5
0 

m
²: 

3.
99

 
m

 ra
di

us
, 1

00
 m

²: 
5.

64
 m

 ra
di

us
 a

nd
 

40
0 

m
²: 

11
.2

8 
m

 
ra

di
us

)

50



Pu
bl

ic
at

io
n(

s)

Fo
rê

t 2
02

0 
- C

FL
-

S
A

G
-N

O
R

M
N

or
m

an
di

n
-7

2.
51

48
.8

5
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

02
H

ia
tu

s
A

ve
ra

ge
R

ou
nd

 (5
0 

m
²: 

3.
99

 
m

 ra
di

us
, 1

00
 m

²: 
5.

64
 m

 ra
di

us
 a

nd
 

40
0 

m
²: 

11
.2

8 
m

 
ra

di
us

)

Fo
rê

t 2
02

0 
- C

FL
-

S
A

G
-S

H
W

S
hi

ps
ha

w
-7

1.
20

48
.4

6
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

02
H

ia
tu

s
A

ve
ra

ge
R

ou
nd

 (5
0 

m
²: 

3.
99

 
m

 ra
di

us
, 1

00
 m

²: 
5.

64
 m

 ra
di

us
 a

nd
 

40
0 

m
²: 

11
.2

8 
m

 
ra

di
us

)

Fo
rê

t 2
02

0 
- C

FL
-

S
A

G
-S

JG
C

hi
co

ut
im

i
-7

0.
75

48
.3

5
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 b

al
sa

m
 

fir
-w

hi
te

 b
irc

h
02

H
ia

tu
s

A
ve

ra
ge

R
ou

nd
 (5

0 
m

²: 
3.

99
 

m
 ra

di
us

, 1
00

 m
²: 

5.
64

 m
 ra

di
us

 a
nd

 
40

0 
m

²: 
11

.2
8 

m
 

ra
di

us
)

Fo
rê

t 2
02

0 
- C

FL
-

TE
M

-F
P

C
ab

an
o

-6
8.

87
47

.6
6

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
01

H
ia

tu
s

A
ve

ra
ge

R
ou

nd
 (5

0 
m

²: 
3.

99
 

m
 ra

di
us

, 1
00

 m
²: 

5.
64

 m
 ra

di
us

 a
nd

 
40

0 
m

²: 
11

.2
8 

m
 

ra
di

us
)

Fo
rê

t 2
02

0 
- C

FL
-

TE
M

-N
O

1
C

ab
an

o
-6

8.
86

47
.6

7
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

01
H

ia
tu

s
A

ve
ra

ge
R

ou
nd

 (5
0 

m
²: 

3.
99

 
m

 ra
di

us
, 1

00
 m

²: 
5.

64
 m

 ra
di

us
 a

nd
 

40
0 

m
²: 

11
.2

8 
m

 
ra

di
us

)

Fo
rê

t 2
02

0 
- C

FL
-

TE
M

-S
E

D
S

ai
nt

-E
us

èb
e

-6
8.

92
47

.5
5

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
01

H
ia

tu
s

A
ve

ra
ge

R
ou

nd
 (5

0 
m

²: 
3.

99
 

m
 ra

di
us

, 1
00

 m
²: 

5.
64

 m
 ra

di
us

 a
nd

 
40

0 
m

²: 
11

.2
8 

m
 

ra
di

us
)

B
ou

tin
, R

.; 
Jo

nc
as

, G
.; 

D
ao

us
t, 

G
. 2

00
6.

 É
va

lu
at

io
n 

de
s 

st
oc

ks
 d

e 
ca

rb
on

e 
da

ns
 d

es
 p

la
nt

at
io

ns
 d

e 
pe

up
lie

rs
 h

yb
rid

es
 a

u 
Q

ué
be

c.
 R

es
so

ur
ce

s 
na

tu
re

lle
s 

C
an

ad
a,

 
S

er
vi

ce
 c

an
ad

ie
n 

de
s 

fo
rê

ts
, C

en
tre

 d
e 

fo
re

st
er

ie
 d

es
 L

au
re

nt
id

es
. D

oc
um

en
t d

'in
fo

rm
at

io
n.

•

51



G
en

et
ic

s,
 g

en
om

ic
s 

an
d 

br
ee

di
ng

Ab
st

ra
ct

Pr
io

r t
o 

th
e 

19
60

s,
 fo

re
st

 g
en

et
ic

is
ts

 fr
om

 th
e 

Pe
ta

w
aw

a 
N

at
io

na
l F

or
es

try
 In

st
itu

te
 c

ar
rie

d 
ou

t r
es

ea
rc

h 
in

 th
e 

ge
ne

tic
s 

an
d 

en
gi

ne
er

in
g 

of
 fo

re
st

 s
pe

ci
es

 in
 Q

ue
be

c.
 T

hi
s 

is
 h

ow
 th

e 
fir

st
 p

ro
ve

na
nc

e 
te

st
s 

w
er

e 
es

ta
bl

is
he

d,
 w

ith
 th

e 
co

lla
bo

ra
tio

n 
of

 th
e 

st
af

f o
f t

he
 C

an
ad

ia
n 

Fo
re

st
 S

er
vi

ce
 in

 Q
ue

be
c,

 th
e 

fo
re

st
 in

du
st

ry
, t

he
 p

ro
vi

nc
ia

l g
ov

er
nm

en
t a

nd
 U

ni
ve

rs
ité

 L
av

al
. S

in
ce

 th
e 

m
id

-1
96

0s
, f

ol
lo

w
in

g 
re

gi
on

al
iz

at
io

n 
of

 th
e 

C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, f
or

es
t g

en
et

ic
is

ts
 h

ire
d 

at
 th

e 
La

ur
en

tia
n 

Fo
re

st
ry

 C
en

tre
 to

ok
 c

ha
rg

e 
of

 th
e 

pr
og

ra
m

.

In
 a

ny
 g

en
et

ic
 e

ng
in

ee
rin

g 
pr

og
ra

m
, i

t i
s 

es
se

nt
ia

l t
ha

t i
nt

ro
du

ct
io

n 
tri

al
s 

an
d 

st
ud

ie
s 

of
 g

eo
gr

ap
hi

c 
va

ria
tio

n 
in

 s
pe

ci
es

 o
f i

nt
er

es
t b

e 
ca

rr
ie

d 
ou

t b
ef

or
e 

un
de

rta
ki

ng
 th

e 
se

le
ct

io
n 

an
d 

cr
os

sb
re

ed
in

g 
pr

og
ra

m
. T

hi
s 

in
fo

rm
at

io
n 

is
 v

ita
l t

o 
th

e 
de

lin
ea

tio
n 

of
 s

ee
d 

us
e 

ar
ea

s,
 to

 
th

e 
re

co
m

m
en

da
tio

n 
of

 th
e 

ge
ne

tic
 s

to
ck

 m
os

t e
ffi

ci
en

t f
or

 e
ac

h 
ar

ea
 a

nd
 to

 th
e 

id
en

tif
ic

at
io

n 
of

 c
rit

er
ia

 to
 b

e 
us

ed
 fo

r s
el

ec
tio

n 
an

d 
im

pr
ov

em
en

t. 
Su

bs
eq

ue
nt

ly
, t

he
 im

pl
em

en
ta

tio
n 

of
 g

en
ec

ol
og

ic
al

 te
st

s 
pr

ov
id

es
 a

cc
es

s 
to

 b
as

ic
 in

fo
rm

at
io

n 
ne

ed
ed

 to
 e

st
im

at
e 

ge
ne

tic
 

pa
ra

m
et

er
s,

 g
ai

ns
 a

ris
in

g 
fro

m
 th

e 
se

le
ct

io
n 

an
d 

th
e 

m
ag

ni
tu

de
 o

f g
en

ot
yp

e 
x 

en
vi

ro
nm

en
t i

nt
er

ac
tio

ns
.

Bl
ac

k 
Sp

ru
ce

A 
pa

n-
fe

de
ra

l t
es

t c
om

pr
is

ed
 o

f 1
00

 s
ou

rc
es

 w
as

 e
st

ab
lis

he
d 

by
 th

e 
C

FS
 in

 th
e 

m
id

 1
97

0s
 o

n 
si

x 
si

te
s 

in
 Q

ue
be

c.
 D

at
a 

co
lle

ct
ed

 a
t t

he
 

ag
e 

of
 1

6 
ye

ar
s 

he
lp

ed
 to

 d
el

in
ea

te
 fi

ve
 im

pr
ov

em
en

t z
on

es
. S

up
er

io
r p

ro
ve

na
nc

es
 w

er
e 

re
co

m
m

en
de

d 
fo

r e
ac

h 
zo

ne
. T

hu
s,

 u
si

ng
 th

e 
be

st
 s

ou
rc

es
 tr

an
sl

at
es

 in
to

 a
 g

ai
n 

in
 h

ei
gh

t f
ro

m
 6

 to
 1

5%
 v

er
su

s 
lo

ca
l s

ou
rc

es
. S

up
er

io
r g

en
ot

yp
es

 w
er

e 
se

le
ct

ed
 fr

om
 th

es
e 

be
st

 
so

ur
ce

s 
an

d 
w

er
e 

in
te

rc
ro

ss
ed

. T
he

 s
ee

dl
in

gs
 o

bt
ai

ne
d 

w
er

e 
m

ul
tip

lie
d 

by
 c

ut
tin

gs
 a

nd
 g

en
et

ic
 te

st
s 

w
er

e 
in

tro
du

ce
d.

 N
ew

 s
el

ec
tio

ns
 in

 
th

es
e 

m
ul

ti-
fa

m
ily

 te
st

s 
se

rv
ed

 to
 e

st
ab

lis
h 

se
co

nd
 g

en
er

at
io

n 
se

ed
 o

rc
ha

rd
s.

 G
en

ec
ol

og
ic

al
 te

st
s 

in
cl

ud
in

g 
90

 fa
m

ilie
s 

fro
m

 3
0 

Q
ue

be
c 

pr
ov

en
an

ce
s 

w
er

e 
es

ta
bl

is
he

d 
in

 th
e 

la
te

 1
99

0s
 o

n 
th

re
e 

si
te

s 
al

on
g 

a 
la

tit
ud

in
al

 g
ra

di
en

t. 
Th

e 
ph

en
ot

yp
ic

 a
nd

 p
he

no
lo

gi
ca

l d
at

a 
co

lle
ct

ed
 w

as
 u

se
d 

to
 c

on
st

ru
ct

 a
 g

eo
cl

im
at

ic
 m

od
el

 to
 p

re
di

ct
 th

e 
ad

ap
ta

bi
lit

y 
of

 s
ee

d 
so

ur
ce

s 
di

sp
la

ce
d 

fro
m

 th
ei

r p
la

ce
 o

f o
rig

in
 to

 
re

fo
re

st
 s

ite
s 

el
se

w
he

re
 in

 Q
ue

be
c.

W
hi

te
 S

pr
uc

e
Ab

ou
t t

en
 p

ro
ve

na
nc

e 
te

st
s 

es
ta

bl
is

he
d 

in
 th

e 
m

id
 1

95
0s

 a
nd

 m
id

 1
96

0s
 h

av
e 

de
m

on
st

ra
te

d 
th

e 
pr

es
en

ce
 o

f s
ig

ni
fic

an
t g

eo
gr

ap
hi

c 
ge

ne
tic

 v
ar

ia
tio

n 
in

 th
is

 s
pe

ci
es

. T
he

 re
su

lts
 s

ho
w

ed
 th

e 
su

pe
rio

rit
y 

of
 s

ee
d 

so
ur

ce
s 

pa
rti

cu
la

rly
 fr

om
 th

e 
O

tta
w

a 
R

iv
er

 v
al

le
y.

  A
 n

um
be

r 
of

 p
ro

ve
na

nc
es

 h
av

e 
be

en
 re

co
m

m
en

de
d 

fo
r r

ef
or

es
ta

tio
n 

in
 Q

ue
be

c.
  V

ol
um

e 
ga

in
s 

re
su

lti
ng

 fr
om

 th
e 

us
e 

of
 th

es
e 

so
ur

ce
s 

ar
e 

as
 h

ig
h 

as
 5

0%
 c

om
pa

re
d 

to
 th

e 
or

ig
in

al
 Q

ue
be

c 
so

ur
ce

s 
te

st
ed

 in
 th

e 
sa

m
e 

tri
al

s.
 S

up
er

io
r t

re
es

 w
er

e 
se

le
ct

ed
 in

 th
es

e 
te

st
s.

 T
he

y 
w

er
e 

gr
af

te
d 

an
d 

us
ed

 in
 s

ee
d 

or
ch

ar
ds

. I
n 

ad
di

tio
n,

 th
ey

 w
er

e 
pu

t i
n 

br
ee

di
ng

 a
rb

or
et

um
s 

to
 fo

rm
 p

ar
t o

f t
he

 fi
rs

t g
en

er
at

io
n 

br
ee

di
ng

 
po

pu
la

tio
n.

 E
ig

ht
 g

en
ec

ol
og

ic
al

 te
st

s 
w

er
e 

de
ve

lo
pe

d 
du

rin
g 

th
e 

19
70

s 
an

d 
19

80
s.

 T
he

 d
at

a 
co

lle
ct

ed
 h

el
pe

d 
to

 d
el

im
it 

tw
o 

w
hi

te
 s

pr
uc

e 
br

ee
di

ng
 a

re
as

 in
 a

dd
iti

on
 to

 p
ro

vi
di

ng
 th

e 
su

pe
rio

r m
at

er
ia

l n
ec

es
sa

ry
 fo

r t
he

 fo
rm

at
io

n 
of

 a
 s

ec
on

d 
ge

ne
ra

tio
n 

of
 s

ee
d 

or
ch

ar
ds

 a
nd

 
br

ee
di

ng
 p

op
ul

at
io

ns
. S

tu
di

es
 o

f t
he

 p
ot

en
tia

l i
m

pa
ct

 o
f c

lim
at

e 
ch

an
ge

 o
n 

th
e 

ad
ap

ta
tio

n 
of

 w
hi

te
 s

pr
uc

e 
w

er
e 

al
so

 c
on

du
ct

ed
 u

si
ng

 
th

es
e 

ex
pe

rim
en

ta
l d

es
ig

ns
. S

im
ila

rly
, m

an
y 

st
ud

ie
s 

on
 it

s 
w

oo
d 

pr
op

er
tie

s 
w

er
e 

ca
rr

ie
d 

ou
t t

ha
nk

s 
to

 te
st

s 
in

 p
la

ce
, i

nc
lu

di
ng

 a
 re

se
ar

ch
 

pr
og

ra
m

 o
n 

di
ag

no
st

ic
 D

N
A 

m
ar

ke
rs

 fo
r e

ar
ly

 s
el

ec
tio

n.

N
or

w
ay

 s
pr

uc
e

O
ne

 h
un

dr
ed

 p
ro

ve
na

nc
es

 h
av

e 
be

en
 te

st
ed

 in
 th

e 
so

ut
he

rn
 Q

ue
be

c 
ar

ea
 s

in
ce

 th
e 

19
50

s.
 T

he
 d

at
a 

co
lle

ct
ed

 s
er

ve
d 

to
 s

ub
di

vi
de

 th
e 

te
rr

ito
ry

 in
to

 th
re

e 
br

ee
di

ng
 z

on
es

. O
ne

 d
oz

en
 s

up
er

io
r p

ro
ve

na
nc

es
 w

er
e 

re
co

m
m

en
de

d 
fo

r e
ac

h 
zo

ne
. T

he
 s

up
er

io
rit

y 
in

 v
ol

um
e 

of
 th

e 
re

co
m

m
en

de
d 

m
at

er
ia

l i
s 

ab
ou

t 2
5 

to
 3

0%
 c

om
pa

re
d 

to
 a

ll 
so

ur
ce

s 
te

st
ed

. S
ee

d 
or

ch
ar

ds
 w

er
e 

es
ta

bl
is

he
d 

by
 g

ra
fti

ng
 th

e 
be

st
 

in
di

vi
du

al
s 

fro
m

 th
e 

be
st

 p
er

fo
rm

in
g 

pr
ov

en
an

ce
s.

 T
he

se
 fu

lfi
l t

he
 p

ro
vi

nc
e'

s 
ne

ed
s 

in
 im

pr
ov

ed
 s

ee
d 

fo
r r

ef
or

es
ta

tio
n.

 S
tu

di
es

 h
av

e 
be

en
 

co
nd

uc
te

d 
on

 th
e 

w
oo

d 
qu

al
ity

 o
f t

hi
s 

sp
ec

ie
s,

 ta
ki

ng
 in

to
 a

cc
ou

nt
 th

e 
da

m
ag

e 
ca

us
ed

 b
y 

th
e 

w
hi

te
 p

in
e 

w
ee

vi
l. 

 It
 tu

rn
s 

ou
t t

ha
t t

he
 

52



m
ec

ha
ni

ca
l p

ro
pe

rti
es

 o
f t

he
 w

oo
d 

ar
e 

su
pe

rio
r t

o 
th

os
e 

of
 w

hi
te

 s
pr

uc
e,

 m
uc

h 
lik

e 
its

 s
up

er
io

r y
ie

ld
 d

ue
 to

 a
 le

ss
er

 s
te

m
 c

ur
ve

.

W
hi

te
 P

in
e

Th
e 

re
se

ar
ch

 p
ro

gr
am

 s
ta

rte
d 

w
ith

 a
 s

el
ec

tio
n 

of
 s

up
er

io
r i

nd
iv

id
ua

ls
 in

 th
e 

fin
es

t s
ta

nd
s 

lis
te

d 
in

 Q
ue

be
c 

by
 th

e 
C

an
ad

ia
n 

Fo
re

st
 

Se
rv

ic
e.

 A
 b

re
ed

in
g 

ar
bo

re
tu

m
 w

as
 e

st
ab

lis
he

d 
us

in
g 

gr
af

te
d 

co
pi

es
 o

f t
he

se
 in

di
vi

du
al

s 
to

 fo
rm

 th
e 

fir
st

 g
en

er
at

io
n 

br
ee

di
ng

 p
op

ul
at

io
n.

  
Si

nc
e 

th
en

, t
w

o-
pa

re
nt

 fa
m

ilie
s 

w
er

e 
cr

ea
te

d 
th

ro
ug

h 
co

nt
ro

lle
d 

cr
os

s-
br

ee
di

ng
 in

 th
e 

ar
bo

re
tu

m
, a

nd
 h

yb
rid

iz
at

io
n 

te
st

s 
w

er
e 

es
ta

bl
is

he
d 

fo
r t

he
 n

ex
t p

ha
se

s 
of

 th
e 

im
pr

ov
em

en
t p

ro
gr

am
. I

n 
ad

di
tio

n,
 c

op
ie

s 
of

 th
es

e 
su

pe
rio

r t
re

es
 w

er
e 

us
ed

 to
 e

st
ab

lis
h 

fir
st

 g
en

er
at

io
n 

se
ed

 
or

ch
ar

ds
. A

 g
en

ec
ol

og
ic

al
 s

tu
dy

 o
f t

he
 w

hi
te

 p
in

e 
w

as
 in

iti
at

ed
 b

y 
th

e 
C

an
ad

ia
n 

Fo
re

st
 S

er
vi

ce
 in

 th
e 

m
id

 1
98

0s
.  

H
ei

gh
t d

at
a 

w
as

 
co

lle
ct

ed
 a

t t
he

 a
ge

 o
f 1

0 
ye

ar
s,

 w
hi

ch
 s

er
ve

d 
to

 d
em

on
st

ra
te

 th
e 

ex
is

te
nc

e 
of

 a
 s

ig
ni

fic
an

t v
ar

ia
tio

n 
be

tw
ee

n 
th

e 
fa

m
ilie

s 
an

d 
pr

ov
en

an
ce

s 
te

st
ed

. T
he

 g
en

et
ic

 p
ar

am
et

er
s 

w
er

e 
es

tim
at

ed
 a

nd
 g

en
et

ic
 g

ai
ns

 o
f a

bo
ut

 7
.5

%
 c

an
 b

e 
ex

pe
ct

ed
 fr

om
 th

e 
se

le
ct

io
n 

of
 

fa
m

ilie
s 

th
at

 m
ak

e 
up

 th
e 

to
p 

10
%

 in
 s

up
er

io
rit

y.
 T

he
 b

es
t i

nd
iv

id
ua

ls
 fr

om
 fi

fty
 s

up
er

io
r f

am
ilie

s 
w

er
e 

gr
af

te
d 

to
 fo

rm
 th

e 
se

co
nd

 
im

pr
ov

em
en

t g
en

er
at

io
n 

an
d 

ad
va

nc
ed

 g
en

er
at

io
n 

se
ed

 o
rc

ha
rd

s.
  A

 b
re

ed
in

g 
ar

bo
re

tu
m

 w
as

 in
st

al
le

d 
an

d 
a 

co
nt

ro
lle

d 
cr

os
s-

br
ee

di
ng

 
pr

og
ra

m
 b

eg
an

. P
re

lim
in

ar
y 

st
ud

ie
s 

on
 w

oo
d 

qu
al

ity
 w

er
e 

al
so

 in
iti

at
ed

.

C
om

m
en

t(s
)

O
bj

ec
tiv

e(
s)

Th
e 

ex
pe

rim
en

ta
l s

of
tw

oo
d 

de
si

gn
s 

es
ta

bl
is

he
d 

un
de

r t
he

 F
or

es
t G

en
et

ic
s 

re
se

ar
ch

 p
ro

gr
am

 c
on

du
ct

ed
 b

y 
re

se
ar

ch
er

s 
at

 th
e 

La
ur

en
tia

n 
Fo

re
st

ry
 C

en
tre

 w
er

e 
es

ta
bl

is
he

d 
to

 a
ch

ie
ve

 th
e 

fo
llo

w
in

g 
ob

je
ct

iv
es

:
1)

 T
o 

de
te

rm
in

e,
 fo

r e
ac

h 
sp

ec
ie

s,
 th

e 
ge

og
ra

ph
ic

 g
en

et
ic

 v
ar

ia
tio

n 
of

 a
 s

et
 o

f a
da

pt
iv

e 
an

d 
ec

on
om

ic
 q

ua
nt

ita
tiv

e 
ch

ar
ac

te
ris

tic
s;

2)
 D

et
er

m
in

e 
th

e 
ex

te
nt

 o
f "

ge
no

ty
pe

 x
 e

nv
iro

nm
en

t" 
in

te
ra

ct
io

ns
 fo

r t
he

 s
am

e 
ch

ar
ac

te
ris

tic
s 

in
 o

rd
er

 to
 v

er
ify

 th
e 

ph
en

ot
yp

ic
 s

ta
bi

lit
y 

of
 

va
rio

us
 s

ou
rc

es
 a

nd
 fa

m
ilie

s;
3)

 A
ss

es
s 

th
e 

ra
ng

e 
of

 c
lo

na
l v

ar
ia

tio
n 

in
 e

co
no

m
ic

 v
al

ue
 c

ha
ra

ct
er

is
tic

s 
am

on
g 

th
e 

sa
m

e 
sp

ec
ie

s;
4)

 A
ss

es
s 

th
e 

im
pa

ct
 o

f c
lim

at
e 

ch
an

ge
 o

n 
th

e 
ad

ap
ta

bi
lit

y 
of

 th
e 

va
rio

us
 s

ou
rc

es
 te

st
ed

;
5)

 A
ss

es
s 

th
e 

to
le

ra
nc

e 
an

d/
or

 re
si

st
an

ce
 o

f t
he

 v
ar

io
us

 s
ou

rc
es

 a
nd

 fa
m

ilie
s 

to
 a

dv
er

se
 b

io
tic

 fa
ct

or
s 

su
ch

 a
s 

in
se

ct
s 

an
d 

di
se

as
es

;
6)

 A
ss

es
s 

th
e 

ge
ne

tic
 p

ar
am

et
er

s 
of

 th
es

e 
sa

m
e 

ch
ar

ac
te

ris
tic

s 
so

 a
s 

to
 b

e 
ab

le
 to

 e
va

lu
at

e 
co

lle
ct

iv
e 

ga
in

s 
fro

m
 th

e 
se

le
ct

io
n 

of
 th

e 
be

st
 s

ou
rc

es
, f

am
ilie

s 
an

d 
in

di
vi

du
al

s;
7)

 P
ro

vi
de

 th
e 

ba
si

c 
m

at
er

ia
l f

or
 th

e 
se

le
ct

io
n 

of
 s

up
er

io
r g

en
ot

yp
es

 to
 m

ak
e 

up
 th

e 
br

ee
di

ng
 p

op
ul

at
io

ns
 o

f t
he

se
 s

pe
ci

es
 a

s 
w

el
l a

s 
po

pu
la

tio
ns

 fo
r i

m
pr

ov
ed

 s
ee

d 
pr

od
uc

tio
n 

(s
ee

d 
or

ch
ar

ds
).

St
ud

y 
le

ad
er

(s
)

C
ol

la
bo

ra
to

r(
s)

La
yo

ut
/d

es
ig

n

Pr
oj

ec
t s

ta
tu

s
Ac

tiv
e

Be
au

lie
u,

 J
ea

n
E-

M
ai

l:
JB

ea
ul

ie
u@

rn
ca

n.
gc

.c
a

Te
l.

(4
18

) 6
48

-5
82

3
C

an
ad

ia
n 

Fo
re

st
 S

er
vi

ce
, L

au
re

nt
ia

n 
Fo

re
st

ry
 C

en
tre

•

-
-

-
Ex

t.

D
ao

us
t, 

G
aë

ta
n

E-
M

ai
l:

gd
ao

us
t@

rn
ca

n.
gc

.c
a

Te
l.

(4
18

) 6
48

-7
61

6
C

an
ad

ia
n 

Fo
re

st
 S

er
vi

ce
, L

au
re

nt
ia

n 
Fo

re
st

ry
 C

en
tre

•

-
-

-
Ex

t.

Th
e 

de
si

gn
s 

ta
ke

 o
n 

di
ffe

re
nt

 s
ha

pe
s,

 d
im

en
si

on
s 

an
d 

ar
ea

s.

53



Sp
ec

ie
s

D
at

a 
ac

tiv
ity

D
at

a 
st

ab
ilit

y

Tr
ea

tm
en

t(s
)

M
ea

su
re

m
en

t(s
)

Es
ta

bl
is

hm
en

t 
ye

ar
(s

)
19

56
 - 

20
07

M
ea

su
re

m
en

t 
ye

ar
(s

)
19

71
 - 

20
07

Tr
ea

tm
en

t 
ye

ar
(s

)
19

71
 - 

20
07

D
at

a 
lo

ca
tio

n
Pa

pe
r a

rc
hi

ve
s 

an
d 

m
ap

s 
ar

e 
lo

ca
te

d 
in

 fi
lin

g 
ca

bi
ne

ts
 in

 ro
om

 1
.2

8J
 a

t t
he

 L
FC

.

R
es

ea
rc

h 
si

te
(s

)

M
et

ad
at

a 
cr

ea
tio

n 
da

te
20

08
-0

1-
31

M
et

ad
at

a 
m

od
ifi

ca
tio

n 
da

te

C
on

tri
bu

to
r(

s)
 to

 
th

e 
cr

ea
tio

n 
of

 
th

e 
m

et
ad

at
a

Bl
ac

k 
sp

ru
ce

•

Ea
st

er
n 

w
hi

te
 p

in
e

•

N
or

w
ay

 s
pr

uc
e

•

W
hi

te
 s

pr
uc

e
• Ac

tiv
e 

re
gu

la
r -

 d
at

a 
se

t i
s 

up
da

te
d 

re
gu

la
rly

Ve
ry

 s
ta

bl
e 

- d
at

a 
di

gi
tiz

ed
 re

ce
nt

ly
; a

va
ila

bl
e 

in
 h

ar
d 

co
py

; w
el

l d
oc

um
en

te
d

St
em

 h
ei

gh
t

•

D
ia

m
et

er
 a

t b
re

as
t h

ei
gh

t (
db

h)
•

H
ei

gh
t o

f i
nf

ec
tio

n
•

C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
•

54



R
es

ea
rc

h 
si

te
(s

)
S

ite
 n

am
e

N
ea

rb
y 

ci
ty

Lo
ng

.
La

t.
A

lt.
 

(m
)

A
re

a 
(h

a)
C

an
ad

ia
n 

ec
oz

on
e

Q
ue

be
c 

bi
oc

lim
at

ic
 

su
bd

om
ai

n

Q
ue

be
c 

ad
m

in
is

tra
-

tiv
e 

re
gi

on

D
es

ig
n 

st
at

us
P

lo
t i

nt
eg

rit
y

P
lo

t t
yp

e
C

om
m

en
ts

G
én

ét
iq

ue
 - 

E
. 5

7-
B

S
ai

nt
-H

en
ri-

de
-

Ta
ill

on
-7

1.
92

48
.8

8
12

2
0.

58
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

02
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

 w
ith

 a
 1

.5
 x

 1
.5

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
95

6.

G
én

ét
iq

ue
 - 

E
. 5

7-
C

S
ai

nt
-R

oc
h-

de
-

M
ék

in
ac

-7
2.

75
46

.7
8

18
3

1
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

04
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

 w
ith

 a
 1

.5
 x

 1
.5

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
95

7.

G
én

ét
iq

ue
 - 

E
. 5

7-
D

S
ai

nt
e-

A
nn

e-
de

-
la

-P
oc

at
iè

re
-7

0.
02

47
.3

5
18

3
0.

32
M

ix
ed

w
oo

d
 P

la
in

s
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
01

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 a
bi

es
 w

ith
 a

 1
.5

 x
 1

.5
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

95
6.

G
én

ét
iq

ue
 - 

E
. 5

7-
E

V
al

ca
rti

er
-7

1.
50

46
.9

3
18

3
1.

1
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
03

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 a
bi

es
. T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

95
7.

G
én

ét
iq

ue
 - 

E
. 5

7-
G

V
al

ca
rti

er
-7

1.
45

46
.9

0
33

5
0.

93
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
03

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 a
bi

es
 w

ith
 a

 1
.2

 x
 1

.8
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

95
7.

G
én

ét
iq

ue
 - 

E
. 5

7-
H

C
au

sa
ps

ca
l

-6
7.

20
48

.5
2

36
6

1
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
  b

al
sa

m
 

fir
-w

hi
te

 b
irc

h
01

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 a
bi

es
 w

ith
 a

 1
.2

 x
 1

.5
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

95
7.

G
én

ét
iq

ue
 - 

E
. 9

3-
E

D
ru

m
m

on
dv

ill
e

-7
2.

49
45

.9
5

76
2.

06
M

ix
ed

w
oo

d
 P

la
in

s
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
17

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 g
la

uc
a 

w
ith

 a
 1

.2
 x

 1
.2

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
95

8.

G
én

ét
iq

ue
 - 

E
. 9

3-
F

H
ar

rin
gt

on
-7

4.
63

45
.8

5
18

3
1.

2
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

15
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 1
.2

 x
 1

.2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

95
8.

55



G
én

ét
iq

ue
 - 

E
. 9

5-
D

S
ai

nt
-G

ab
rie

l-
de

-V
al

ca
rti

er
-7

1.
50

46
.9

3
18

3
1.

56
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
03

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 ru
be

ns
. T

he
 p

la
nt

at
io

n 
w

as
 e

st
ab

lis
he

d 
in

 1
95

9.

G
én

ét
iq

ue
 - 

E
. 9

5-
E

D
ru

m
m

on
dv

ill
e

-7
2.

05
45

.9
5

76
2.

1
M

ix
ed

w
oo

d
 P

la
in

s
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
17

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 ru
be

ns
. T

he
 p

la
nt

at
io

n 
w

as
 e

st
ab

lis
he

d 
in

 1
95

9.

G
én

ét
iq

ue
 - 

E
. 9

5-
F

La
c-

M
ég

an
tic

-7
0.

78
45

.5
7

45
7

2
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

05
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 ru

be
ns

. T
he

 p
la

nt
at

io
n 

w
as

 e
st

ab
lis

he
d 

in
 1

95
9.

G
én

ét
iq

ue
 - 

E
. 9

6-
C

V
al

ca
rti

er
-7

1.
50

46
.9

3
18

3
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
03

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

in
us

 re
si

no
sa

. T
he

 p
la

nt
at

io
n 

w
as

 e
st

ab
lis

he
d 

in
 1

95
8.

G
én

ét
iq

ue
 - 

E
. 9

6-
D

H
ar

rin
gt

on
-7

4.
63

45
.8

5
18

3
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

15
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
in

us
 re

si
no

sa
. T

he
 p

la
nt

at
io

n 
w

as
 e

st
ab

lis
he

d 
in

 1
95

6.

G
én

ét
iq

ue
 - 

E
.0

01
-1

G
ro

nd
in

es
-7

2.
02

46
.6

3
65

0.
46

M
ix

ed
w

oo
d

 P
la

in
s

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 2
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 2

00
3.

G
én

ét
iq

ue
 - 

E
.0

01
-2

S
ai

nt
-C

ôm
e

-7
0.

53
46

.0
5

33
0

0.
06

2
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

12
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 2
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 2

00
3.

G
én

ét
iq

ue
 - 

E
.0

02
-1

G
ro

nd
in

es
-7

2.
02

46
.6

3
65

0.
37

M
ix

ed
w

oo
d

 P
la

in
s

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 m

ar
ia

na
 w

ith
 a

 2
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 2

00
3.

G
én

ét
iq

ue
 - 

E
.0

02
-2

S
ai

nt
-C

ôm
e

-7
0.

53
46

.0
5

33
0

0.
65

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

12
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 m

ar
ia

na
 w

ith
 a

 2
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 2

00
3.

56



G
én

ét
iq

ue
 - 

E
.0

03
-1

La
 T

uq
ue

-7
3.

98
48

.3
0

0.
8

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 b
al

sa
m

 
fir

-w
hi

te
 b

irc
h

04
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

 e
t P

. g
la

uc
a 

w
ith

 a
 

2 
x 

2 
m

 s
pa

ci
ng

. T
he

 p
la

nt
at

io
n 

w
as

 e
st

ab
lis

he
d 

in
 2

00
0.

G
én

ét
iq

ue
 - 

E
.0

03
-2

La
 T

uq
ue

-7
4.

52
48

.8
2

0.
8

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 s
pr

uc
e-

m
os

s
04

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 a
bi

es
 e

t P
. g

la
uc

a 
w

ith
 a

 
2 

x 
2 

m
 s

pa
ci

ng
. T

he
 p

la
nt

at
io

n 
w

as
 e

st
ab

lis
he

d 
in

 2
00

0.

G
én

ét
iq

ue
 - 

E
.0

03
-3

La
 T

uq
ue

-7
4.

68
48

.8
3

0.
8

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 s
pr

uc
e-

m
os

s
04

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 a
bi

es
 e

t P
. g

la
uc

a 
w

ith
 a

 
2 

x 
2 

m
 s

pa
ci

ng
. T

he
 p

la
nt

at
io

n 
w

as
 e

st
ab

lis
he

d 
in

 2
00

0.

G
én

ét
iq

ue
 - 

E
.0

03
-4

La
 T

uq
ue

-7
3.

83
48

.7
8

0.
8

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 b
al

sa
m

 
fir

-w
hi

te
 b

irc
h

02
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

 e
t P

. g
la

uc
a 

w
ith

 a
 

2 
x 

2 
m

 s
pa

ci
ng

. T
he

 p
la

nt
at

io
n 

w
as

 e
st

ab
lis

he
d 

in
 2

00
0.

G
én

ét
iq

ue
 - 

E
.0

03
-5

La
 T

uq
ue

-7
3.

97
48

.4
3

0.
8

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 b
al

sa
m

 
fir

-w
hi

te
 b

irc
h

04
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

 e
t P

. g
la

uc
a 

w
ith

 a
 

2 
x 

2 
m

 s
pa

ci
ng

. T
he

 p
la

nt
at

io
n 

w
as

 e
st

ab
lis

he
d 

in
 2

00
0.

G
én

ét
iq

ue
 - 

E
.0

04
-A

ng
lie

r
R

ou
yn

-N
or

an
da

-7
9.

23
48

.4
7

30
8

34
.8

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 b
al

sa
m

 
fir

-w
hi

te
 b

irc
h

08
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 P

. 
ab

ie
s,

 P
. g

la
uc

a 
an

d 
P

op
ul

us
 

sp
. T

he
 p

la
nt

in
g 

w
as

 d
on

e 
in

 
20

02
.

G
én

ét
iq

ue
 - 

E
.0

04
-D

up
ar

qu
et

Té
m

is
ca

m
in

gu
e

-7
9.

23
47

.5
5

28
3

34
.8

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
08

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

.a
bi

es
, P

.g
la

uc
a 

et
 P

op
ul

us
 

sp
. T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 2

00
2.

G
én

ét
iq

ue
 - 

E
.0

04
-H

ar
ric

an
a

A
m

os
-7

7.
83

48
.7

6
30

5
34

.8
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 b

al
sa

m
 

fir
-w

hi
te

 b
irc

h
08

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 P
. 

ab
ie

s,
 P

. g
la

uc
a 

an
d 

P
op

ul
us

 
sp

. T
he

 p
la

nt
in

g 
w

as
 d

on
e 

in
 

20
02

.

G
én

ét
iq

ue
 - 

E
.0

04
-T

em
be

c-
N

or
bo

rd

La
 S

ar
re

-7
9.

28
48

.5
3

27
6

34
.8

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 b
al

sa
m

 
fir

-w
hi

te
 b

irc
h

08
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 P

. 
ab

ie
s,

 P
. g

la
uc

a 
an

d 
P

op
ul

us
 

sp
. T

he
 p

la
nt

in
g 

w
as

 d
on

e 
in

 
20

02
.

57



G
én

ét
iq

ue
 - 

E
.0

11
-1

M
on

t-L
au

rie
r

-7
5.

76
46

.6
1

25
7

0.
8

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

07
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 m

ar
ia

na
 w

ith
 a

 2
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 2

00
4.

G
én

ét
iq

ue
 - 

E
.0

11
-2

S
ai

nt
-M

at
hi

eu
-

de
-R

io
ux

-6
8.

90
48

.1
2

33
0

0.
7

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
01

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 m
ar

ia
na

 w
ith

 a
 2

 x
 2

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 2
00

4.

G
én

ét
iq

ue
 - 

E
.0

11
-3

M
is

tis
si

ni
-7

2.
55

50
.5

4
0.

7
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 s

pr
uc

e-
m

os
s

02
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 m

ar
ia

na
 w

ith
 a

 2
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 2

00
4.

G
én

ét
iq

ue
 - 

E
.0

11
-4

B
ai

e-
S

ai
nt

-P
au

l
-7

0.
85

47
.7

6
74

5
0.

63
B

or
ea

l 
S

hi
el

d
E

as
te

rn
  b

al
sa

m
 

fir
-w

hi
te

 b
irc

h
03

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 m
ar

ia
na

 w
ith

 a
 2

 x
 2

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 2
00

4.

G
én

ét
iq

ue
 - 

E
.0

11
-5

R
ob

er
va

l
-7

2.
53

48
.3

6
0.

66
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 b

al
sa

m
 

fir
-w

hi
te

 b
irc

h
02

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 m
ar

ia
na

 w
ith

 a
 2

 x
 2

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 2
00

4.

G
én

ét
iq

ue
 - 

E
.0

11
-6

R
ou

yn
-N

or
an

da
-7

9.
47

48
.5

5
33

0
0.

72
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 b

al
sa

m
 

fir
-w

hi
te

 b
irc

h
08

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 m
ar

ia
na

 w
ith

 a
 2

 x
 2

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 2
00

4.

G
én

ét
iq

ue
 - 

E
.0

11
-7

B
ie

nc
ou

rt
-6

8.
46

47
.9

3
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

01
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 m

ar
ia

na
 w

ith
 a

 2
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 2

00
6.

G
én

ét
iq

ue
 - 

E
.0

11
-8

La
c-

B
ou

ch
et

te
-7

2.
17

48
.1

9
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 b

al
sa

m
 

fir
-w

hi
te

 b
irc

h
02

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 m
ar

ia
na

 w
ith

 a
 2

 x
 2

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 2
00

6.

G
én

ét
iq

ue
 - 

E
.0

11
-9

La
c-

B
ou

ch
et

te
-6

5.
68

48
.5

7
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
  b

al
sa

m
 

fir
-w

hi
te

 b
irc

h
11

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 m
ar

ia
na

 w
ith

 a
 2

 x
 2

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 2
00

6.

58



G
én

ét
iq

ue
 - 

E
.0

12
-1

B
ie

nc
ou

rt
-6

8.
46

47
.9

3
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

01
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 2
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 2

00
6.

G
én

ét
iq

ue
 - 

E
.0

12
-2

La
c-

B
ou

ch
et

te
-7

2.
17

48
.1

9
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 b

al
sa

m
 

fir
-w

hi
te

 b
irc

h
02

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 g
la

uc
a 

w
ith

 a
 2

 x
 2

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 2
00

6.

G
én

ét
iq

ue
 - 

E
.0

12
-3

C
ar

le
to

n
-6

5.
68

48
.5

7
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
  b

al
sa

m
 

fir
-w

hi
te

 b
irc

h
11

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 g
la

uc
a 

w
ith

 a
 2

 x
 2

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 2
00

6.

G
én

ét
iq

ue
 - 

E
.1

35
-B

D
ru

m
m

on
dv

ill
e

-7
2.

05
45

.9
5

76
0.

41
M

ix
ed

w
oo

d
 P

la
in

s
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
17

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 P
. 

gl
au

ca
 X

 s
itc

hi
en

si
s 

w
ith

 a
 1

.8
 x

 
1.

8 
m

 s
pa

ci
ng

. T
he

 p
la

nt
at

io
n 

w
as

 e
st

ab
lis

he
d 

in
 1

95
9.

G
én

ét
iq

ue
 - 

E
.1

94
-G

H
ar

rin
gt

on
-7

4.
63

45
.8

5
18

3
2.

6
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

15
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 1
.8

 x
 1

.8
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

96
4.

G
én

ét
iq

ue
 - 

E
.1

94
-H

M
on

t-L
au

rie
r

-7
6.

13
46

.9
7

24
4

2.
6

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
15

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 g
la

uc
a 

w
ith

 a
 1

.8
 x

 1
.8

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
96

4.

G
én

ét
iq

ue
 - 

E
.1

94
-I-

1
S

ai
nt

-J
ea

n-
de

s-
P

ile
s

-7
2.

75
46

.7
3

15
2

1.
9

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

04
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 1
.8

 x
 1

.8
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

96
4.

G
én

ét
iq

ue
 - 

E
.1

94
-I-

2
G

ra
nd

es
-P

ile
s

-7
2.

68
46

.7
0

18
3

1.
1

M
ix

ed
w

oo
d

 P
la

in
s

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

04
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 1
.8

 x
 1

.8
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

96
5.

G
én

ét
iq

ue
 - 

E
.1

94
-I-

3
C

as
ey

-7
4.

10
47

.7
3

42
7

0.
6

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 b
al

sa
m

 
fir

-w
hi

te
 b

irc
h

04
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 1
.8

 x
 1

.8
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

96
5.

59



G
én

ét
iq

ue
 - 

E
.1

94
-X

-2
S

ai
nt

-G
ab

rie
l-

de
-V

al
ca

rti
er

-7
1.

50
46

.9
3

18
3

0.
3

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 2
 x

 2
.5

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
97

7.

G
én

ét
iq

ue
 - 

E
.2

00
-M

S
ai

nt
-M

ag
lo

ire
-7

0.
32

46
.5

8
64

0
0.

18
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

12
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

 w
ith

 a
 1

.2
 x

 1
.2

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
96

1.

G
én

ét
iq

ue
 - 

E
.2

53
-F

S
ai

nt
-M

ag
lo

ire
-7

0.
32

46
.5

8
64

0
0.

19
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

12
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
.a

bi
es

 X
 a

sp
er

at
a 

w
ith

 a
 1

.2
 x

 
1.

2 
m

 s
pa

ci
ng

. T
he

 p
la

nt
at

io
n 

w
as

 e
st

ab
lis

he
d 

in
 1

96
1.

G
én

ét
iq

ue
 - 

E
.2

77
-D

-1
S

ai
nt

-G
ab

rie
l-

de
-V

al
ca

rti
er

-7
1.

50
46

.9
3

18
3

1
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
03

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 a
bi

es
 w

ith
 a

 1
.8

 x
 1

.8
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

96
9.

G
én

ét
iq

ue
 - 

E
.2

77
-T

C
S

ai
nt

-G
ab

rie
l-

de
-V

al
ca

rti
er

-7
1.

47
46

.9
5

15
0

0.
18

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

 w
ith

 a
 2

 x
 2

.2
5 

m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
99

2.

G
én

ét
iq

ue
 - 

E
.2

92
-P

-1
S

ai
nt

-G
ab

rie
l-

de
-V

al
ca

rti
er

-7
1.

50
46

.9
3

18
3

0.
8

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 1
.8

 x
 1

.8
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

96
9.

G
én

ét
iq

ue
 - 

E
.3

10
-E

-1
V

al
ca

rti
er

-7
1.

52
46

.9
5

27
4

1
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

 w
ith

 a
 1

.8
 x

 1
.8

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
96

9.

G
én

ét
iq

ue
 - 

E
.3

20
-C

S
ai

nt
-G

ab
rie

l-
de

-V
al

ca
rti

er
-7

1.
50

46
.9

3
18

3
0.

65
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
03

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 a
bi

es
 w

ith
 a

 1
.8

 x
 1

.8
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

97
1.

G
én

ét
iq

ue
 - 

E
.3

28
-C

V
al

ca
rti

er
-7

1.
52

46
.9

5
27

4
0.

4
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

A
bi

es
 s

pp
. T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

97
1.

60



G
én

ét
iq

ue
 - 

E
.3

48
-C

S
ai

nt
-G

ab
rie

l-
de

-V
al

ca
rti

er
-7

1.
50

46
.9

3
18

3
0.

44
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
03

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 g
la

uc
a 

w
ith

 a
 1

.8
 x

 1
.8

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
97

1.

G
én

ét
iq

ue
 - 

E
.3

49
-C

-1
V

al
ca

rti
er

-7
1.

58
46

.8
5

15
2

0.
97

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

 w
ith

 a
 1

.8
 x

 2
.4

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
97

6.

G
én

ét
iq

ue
 - 

E
.3

49
-C

-2
B

on
av

en
tu

re
-6

5.
46

48
.0

5
21

3
0.

97
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

11
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

 w
ith

 a
 1

.8
 x

 2
.4

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
97

6.

G
én

ét
iq

ue
 - 

E
.3

49
-C

-3
M

on
t-L

au
rie

r
-7

5.
80

46
.6

0
24

4
0.

97
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

07
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

 w
ith

 a
 2

.4
 x

 2
.4

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
97

6.

G
én

ét
iq

ue
 - 

E
.3

50
-D

M
at

ap
éd

ia
-6

7.
42

48
.0

5
19

8
1.

9
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

11
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

 w
ith

 a
 1

.8
 x

 1
.8

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
97

1.

G
én

ét
iq

ue
 - 

E
.3

53
-B

-1
M

on
t-L

au
rie

r
-7

5.
80

46
.6

0
24

4
6.

44
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

07
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 m

ar
ia

na
..T

he
 p

la
nt

at
io

n 
w

as
 e

st
ab

lis
he

d 
in

 1
97

4.

G
én

ét
iq

ue
 - 

E
.3

53
-B

-2
-6

6.
03

49
.0

0
45

7
6.

44
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
  b

al
sa

m
 

fir
-w

hi
te

 b
irc

h
11

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 m
ar

ia
na

. T
he

 p
la

nt
at

io
n 

w
as

 e
st

ab
lis

he
d 

in
 1

97
4.

G
én

ét
iq

ue
 - 

E
.3

53
-B

-3
C

hi
bo

ug
am

au
-7

4.
25

49
.9

7
36

6
6.

44
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 s

pr
uc

e-
m

os
s

10
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 m

ar
ia

na
. T

he
 p

la
nt

at
io

n 
w

as
 e

st
ab

lis
he

d 
in

 1
97

4.

G
én

ét
iq

ue
 - 

E
.3

53
-B

-4
V

al
ca

rti
er

-7
1.

53
46

.8
5

15
2

6.
16

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 m

ar
ia

na
. T

he
 p

la
nt

at
io

n 
w

as
 e

st
ab

lis
he

d 
in

 1
97

5.

61



G
én

ét
iq

ue
 - 

E
.3

84
-B

-1
V

al
ca

rti
er

-7
1.

58
46

.8
5

15
2

0.
86

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

 w
ith

 a
 1

.8
 x

 2
.4

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
97

8.

G
én

ét
iq

ue
 - 

E
.3

90
-A

-1
S

ai
nt

-G
ab

rie
l-

de
-V

al
ca

rti
er

-7
1.

47
46

.9
5

15
0

2.
5

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

 w
ith

 a
 1

.5
 x

 1
.8

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
99

4.

G
én

ét
iq

ue
 - 

E
.3

90
-A

-2
A

rm
st

ro
ng

-7
0.

38
45

.9
7

40
0

3.
6

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

12
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

. T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
99

4.

G
én

ét
iq

ue
 - 

E
.3

90
-A

-3
M

on
t-L

au
rie

r
-7

5.
69

46
.5

1
25

0
3.

6
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

15
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

. T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
99

4.

G
én

ét
iq

ue
 - 

E
.3

90
-A

-T
E

C
S

ai
nt

-G
ab

rie
l-

de
-V

al
ca

rti
er

-7
1.

47
46

.9
5

15
0

0.
3

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed
Lo

gg
ed

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 a
bi

es
 w

ith
 a

 7
5 

x 
75

 c
m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
4.

G
én

ét
iq

ue
 - 

E
.3

90
-B

-1
D

an
vi

lle
-7

2.
02

45
.7

3
21

0
3.

6
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
05

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 a
bi

es
. T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
8.

G
én

ét
iq

ue
 - 

E
.3

90
-B

-2
H

ar
rin

gt
on

-7
4.

63
45

.8
5

18
3

4.
5

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

15
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

. T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
99

8.

G
én

ét
iq

ue
 - 

E
.3

90
-B

-3
B

éa
rn

-7
9.

12
47

.2
3

30
5

3.
2

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

08
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

. T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
99

8.

G
én

ét
iq

ue
 - 

E
.3

90
-B

-T
E

C
H

ar
rin

gt
on

-7
4.

63
45

.8
5

0.
31

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

15
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed
Lo

gg
ed

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 a
bi

es
 w

ith
 a

 7
5 

x 
75

 c
m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
6.

62



G
én

ét
iq

ue
 - 

E
.3

90
-C

-1
R

iv
iè

re
-

P
at

ap
éd

ia
-E

st
-6

7.
74

48
.1

5
41

6
4

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
01

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 a
bi

es
. T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
2.

G
én

ét
iq

ue
 - 

E
.3

90
-C

-2
E

sc
um

in
ac

-6
6.

60
48

.1
5

30
5

4
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

11
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

. T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
99

2.

G
én

ét
iq

ue
 - 

E
.3

90
-C

-3
B

ie
nc

ou
rt

-6
8.

52
47

.9
7

30
5

4
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

01
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

. T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
99

2.

G
én

ét
iq

ue
 - 

E
.3

90
-C

-T
C

1
S

ai
nt

-G
ab

rie
l-

de
-V

al
ca

rti
er

-7
1.

47
46

.9
5

15
0

0.
2

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

 w
ith

 a
 1

.5
 x

 1
.3

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
99

5.

G
én

ét
iq

ue
 - 

E
.3

90
-C

-T
C

2
B

ie
nc

ou
rt

-6
8.

52
47

.9
7

30
5

0.
2

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
01

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 a
bi

es
 w

ith
 a

 1
.7

5 
x 

1.
52

 
m

 s
pa

ci
ng

. T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
99

5.

G
én

ét
iq

ue
 - 

E
.3

97
-1

A
m

os
-7

7.
83

48
.7

6
30

5
1.

1
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 b

al
sa

m
 

fir
-w

hi
te

 b
irc

h
08

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 a
bi

es
 w

ith
 a

 2
 x

 2
.5

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 2
00

0.

G
én

ét
iq

ue
 - 

E
.3

97
-2

A
m

os
-7

7.
83

48
.7

6
30

5
1.

1
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 b

al
sa

m
 

fir
-w

hi
te

 b
irc

h
08

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 a
bi

es
 w

ith
 a

 2
 x

 2
.5

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 2
00

0.

G
én

ét
iq

ue
 - 

E
.3

98
-1

M
on

t-T
re

m
bl

an
t

-7
4.

13
49

.4
7

39
5

0.
2

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 s
pr

uc
e-

m
os

s
02

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 a
bi

es
 w

ith
 a

 2
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
8.

G
én

ét
iq

ue
 - 

E
.3

98
-2

C
hi

bo
ug

am
au

-7
4.

20
50

.2
5

39
5

0.
2

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 s
pr

uc
e-

m
os

s
10

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 a
bi

es
 w

ith
 a

 2
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
8.

63



G
én

ét
iq

ue
 - 

E
.3

98
-3

D
ol

be
au

-
M

is
ta

ss
in

i
-7

1.
93

49
.5

5
27

5
0.

2
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 b

al
sa

m
 

fir
-w

hi
te

 b
irc

h
02

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 a
bi

es
 w

ith
 a

 2
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
8.

G
én

ét
iq

ue
 - 

E
.3

99
B

ai
e-

C
om

ea
u

-6
8.

40
49

.2
0

20
0

0.
12

B
or

ea
l 

S
hi

el
d

E
as

te
rn

  b
al

sa
m

 
fir

-w
hi

te
 b

irc
h

09
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

 w
ith

 a
 1

.5
 x

 1
.3

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
99

5.

G
én

ét
iq

ue
 - 

E
.4

04
-1

S
ai

nt
-G

ab
rie

l-
de

-V
al

ca
rti

er
-7

1.
47

46
.9

5
15

0
0.

04
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
03

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 a
bi

es
 w

ith
 a

 7
5 

x 
75

 c
m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
7.

G
én

ét
iq

ue
 - 

E
.4

04
-2

S
ai

nt
-C

la
ud

e
-7

2.
00

45
.6

8
24

0
0.

04
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
05

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 a
bi

es
 w

ith
 a

 7
5 

x 
75

 c
m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
7.

G
én

ét
iq

ue
 - 

E
.4

04
-3

B
ie

nc
ou

rt
-6

8.
52

47
.9

7
30

5
0.

04
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

01
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

 w
ith

 a
 7

5 
x 

75
 c

m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
99

7.

G
én

ét
iq

ue
 - 

E
.4

05
-I-

1
S

ai
nt

-G
ab

rie
l-

de
-V

al
ca

rti
er

-7
1.

47
46

.9
5

15
0

0.
06

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

 w
ith

 a
 7

5 
x 

75
 c

m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
99

7.

G
én

ét
iq

ue
 - 

E
.4

05
-I-

2
S

ai
nt

-C
la

ud
e

-7
2.

00
45

.6
8

24
0

0.
06

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

05
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

 w
ith

 a
 7

5 
x 

75
 c

m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
99

7.

G
én

ét
iq

ue
 - 

E
.4

05
-I-

3
B

ie
nc

ou
rt

-6
8.

52
47

.9
7

30
5

0.
04

7
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

01
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

 w
ith

 a
 7

5 
x 

75
 c

m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
99

7.

G
én

ét
iq

ue
 - 

E
.4

05
-II

-A
S

ai
nt

-C
la

ud
e

-7
2.

00
45

.6
8

24
0

0.
02

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

05
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

 w
ith

 a
 7

5 
x 

75
 c

m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
99

9.

64



G
én

ét
iq

ue
 - 

E
.4

05
-II

-B
B

ie
nc

ou
rt

-6
8.

52
47

.9
7

30
5

0.
02

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
01

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 a
bi

es
 w

ith
 a

 7
5 

x 
75

 c
m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
9.

G
én

ét
iq

ue
 - 

E
.4

05
-II

-C
S

ai
nt

-G
ab

rie
l-

de
-V

al
ca

rti
er

-7
1.

47
46

.9
5

15
0

0.
02

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

 w
ith

 a
 7

5 
x 

75
 c

m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
99

9.

G
én

ét
iq

ue
 - 

E
.4

05
-II

I
E

dm
un

ds
to

n
-6

8.
08

47
.5

3
42

0
0.

54
A

tla
nt

ic
 

M
ar

iti
m

e
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

 w
ith

 a
 2

 x
 1

.5
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
9.

G
én

ét
iq

ue
 - 

E
.4

06
-T

C
S

ai
nt

-G
ab

rie
l-

de
-V

al
ca

rti
er

-7
1.

50
46

.9
3

18
3

0.
04

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed
Lo

gg
ed

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 a
bi

es
 w

ith
 a

 1
.8

 x
 1

.8
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
6.

G
én

ét
iq

ue
 - 

E
.4

07
-I-

1
B

ie
nc

ou
rt

-6
8.

52
47

.9
7

30
5

0.
12

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
01

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 a
bi

es
 w

ith
 a

 2
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 2

00
1.

G
én

ét
iq

ue
 - 

E
.4

07
-I-

2
S

ai
nt

-V
al

lie
r-

S
ta

tio
n

-7
0.

78
46

.8
3

91
0.

12
M

ix
ed

w
oo

d
 P

la
in

s
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
12

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 a
bi

es
 w

ith
 a

 2
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 2

00
1.

G
én

ét
iq

ue
 - 

E
.4

07
-I-

3
La

c-
S

ai
nt

-
Jo

se
ph

-7
1.

65
46

.8
5

15
2

0.
12

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
03

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 a
bi

es
 w

ith
 a

 2
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 2

00
1.

G
én

ét
iq

ue
 - 

E
.4

08
-II

-1
S

ai
nt

-G
ab

rie
l-

de
-V

al
ca

rti
er

-7
1.

47
46

.9
5

15
0

0.
4

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

 w
ith

 a
 1

 x
 2

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 2
00

6.

G
én

ét
iq

ue
 - 

E
.4

08
-T

E
C

S
ai

nt
-G

ab
rie

l-
de

-V
al

ca
rti

er
-7

1.
47

46
.9

5
15

0
0.

22
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
03

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 a
bi

es
 w

ith
 a

 7
5 

x 
75

 c
m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
8.

65



G
én

ét
iq

ue
 - 

E
.4

10
-D

-1
M

on
t-L

au
rie

r
-7

5.
80

46
.6

0
24

4
1

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

07
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 1
.5

 x
 2

.5
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

98
1.

G
én

ét
iq

ue
 - 

E
.4

10
-D

-2
R

iv
iè

re
-B

le
ue

-6
9.

05
47

.5
2

25
9

2.
83

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
01

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 g
la

uc
a 

w
ith

 a
 1

.5
 x

 2
.5

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
98

0.

G
én

ét
iq

ue
 - 

E
.4

10
-D

-3
M

at
ap

éd
ia

-6
7.

42
48

.0
5

19
8

3.
24

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
11

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 g
la

uc
a 

w
ith

 a
 1

.5
 x

 2
.5

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
98

0.

G
én

ét
iq

ue
 - 

E
.4

10
-D

-4
M

ira
be

l
-7

4.
08

45
.6

2
61

3.
9

M
ix

ed
w

oo
d

 P
la

in
s

S
ug

ar
 m

ap
le

-
bi

tte
rn

ut
 h

ic
ko

ry
15

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 g
la

uc
a 

w
ith

 a
 1

.5
 x

 2
.5

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
98

3.

G
én

ét
iq

ue
 - 

E
.4

10
-D

-6
S

ai
nt

-E
dg

ar
-6

5.
63

48
.2

7
18

4
3.

9
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

11
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 1
.5

 x
 2

.5
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

98
3.

G
én

ét
iq

ue
 - 

E
.4

10
-D

-7
Fo

rt-
C

ou
lo

ng
e

-7
6.

73
45

.8
5

B
or

ea
l 

S
hi

el
d

S
ug

ar
 m

ap
le

-
bi

tte
rn

ut
 h

ic
ko

ry
07

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 g
la

uc
a 

w
ith

 a
 1

.5
 x

 2
.5

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
98

3.

G
én

ét
iq

ue
 - 

E
.4

11
-I-

1
S

ai
nt

e-
Lu

ce
-6

8.
37

48
.5

0
90

1.
25

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
01

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 a
bi

es
 w

ith
 a

 2
.0

 x
 3

.0
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 2

00
4.

G
én

ét
iq

ue
 - 

E
.4

11
-I-

2
S

ai
nt

-B
en

oî
t-

La
br

e
-7

0.
73

46
.0

3
30

5
1.

25
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

12
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

 w
ith

 a
 2

.0
 x

 2
.5

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 2
00

4.

G
én

ét
iq

ue
 - 

E
.4

11
-I-

3
M

ur
do

ch
vi

lle
-6

5.
78

48
.5

5
42

0
1

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

  b
al

sa
m

 
fir

-w
hi

te
 b

irc
h

11
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

 w
ith

 a
 2

.0
 x

 2
.0

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 2
00

4.

66



G
én

ét
iq

ue
 - 

E
.4

11
-I-

4
V

al
-B

ril
la

nt
-6

7.
57

48
.4

8
42

5
1.

2
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

01
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

 w
ith

 a
 2

.0
 x

 2
.0

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 2
00

4.

G
én

ét
iq

ue
 - 

E
.4

11
-I-

5
M

ar
ic

ou
rt

-7
2.

27
45

.5
3

13
0

1
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
05

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 a
bi

es
 w

ith
 a

 2
.0

 x
 2

.5
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 2

00
4.

G
én

ét
iq

ue
 - 

E
.4

11
-I-

TE
C

S
ai

nt
-G

ab
rie

l-
de

-V
al

ca
rti

er
-7

1.
47

46
.9

5
15

0
0.

16
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
03

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 a
bi

es
 w

ith
 a

 1
 x

 1
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 2

00
2.

G
én

ét
iq

ue
 - 

E
.4

12
-T

C
S

ai
nt

-G
ab

rie
l-

de
-V

al
ca

rti
er

-7
1.

47
46

.9
5

15
0

0.
05

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

 w
ith

 a
 2

 x
 2

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 2
00

4.

G
én

ét
iq

ue
 - 

E
.5

10
-A

-1
V

al
ca

rti
er

-7
1.

52
46

.9
5

27
4

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
03

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

se
ud

ot
su

ga
 m

en
zi

es
ii.

 T
he

 
pl

an
ta

tio
n 

w
as

 e
st

ab
lis

he
d 

in
 

19
71

.

G
én

ét
iq

ue
 - 

E
.5

10
-A

-2
M

at
ap

éd
ia

-6
7.

42
48

.0
5

19
8

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
11

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

se
ud

ot
su

ga
 m

en
zi

es
ii.

 T
he

 
pl

an
ta

tio
n 

w
as

 e
st

ab
lis

he
d 

in
 

19
71

.

G
én

ét
iq

ue
 - 

E
.5

20
-A

-1
V

al
ca

rti
er

-7
1.

53
46

.8
5

15
2

0.
92

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

A
bi

es
 b

al
sa

m
ea

. T
he

 p
la

nt
at

io
n 

w
as

 e
st

ab
lis

he
d 

in
 1

97
2.

G
én

ét
iq

ue
 - 

E
.5

30
-A

-1
V

al
ca

rti
er

-7
1.

53
46

.8
5

15
2

1.
68

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 P

. 
gl

au
ca

 v
ar

. a
lb

er
tia

na
. T

he
 

pl
an

ta
tio

n 
w

as
 e

st
ab

lis
he

d 
in

 
19

72
.

G
én

ét
iq

ue
 - 

E
.5

40
-A

-1
V

al
ca

rti
er

-7
1.

53
46

.8
5

15
2

0.
2

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 P

. 
m

ar
ia

na
 X

 ru
be

ns
. T

he
 

pl
an

ta
tio

n 
w

as
 e

st
ab

lis
he

d 
in

 
19

72
.

67



G
én

ét
iq

ue
 - 

E
.5

50
-A

-1
V

al
ca

rti
er

-7
1.

58
46

.8
5

15
2

0.
45

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

 w
ith

 a
 1

.8
 x

 1
.8

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
97

8.

G
én

ét
iq

ue
 - 

E
.5

50
-A

-2
C

hi
bo

ug
am

au
-7

4.
25

49
.9

7
36

6
0.

45
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 s

pr
uc

e-
m

os
s

10
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 a

bi
es

. T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
97

8.

G
én

ét
iq

ue
 - 

E
.5

60
-A

-1
La

 P
at

rie
-7

1.
28

45
.3

7
45

7
3.

2
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

05
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 1
.2

 x
 2

.4
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

97
9.

G
én

ét
iq

ue
 - 

E
.5

60
-A

-2
D

ab
lo

n
-7

2.
22

48
.3

5
32

3
3.

2
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 b

al
sa

m
 

fir
-w

hi
te

 b
irc

h
02

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 g
la

uc
a 

w
ith

 a
 1

.2
 x

 2
.4

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
97

9.

G
én

ét
iq

ue
 - 

E
.5

60
-A

-3
S

ai
nt

-A
le

xi
s-

de
s-

M
on

ts
-7

3.
22

46
.6

3
23

0
2.

8
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

04
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 1
.2

 x
 2

.4
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

97
9.

G
én

ét
iq

ue
 - 

E
.5

70
-A

S
ai

nt
-E

us
èb

e
-6

8.
88

47
.5

0
33

0
3

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
01

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 g
la

uc
a 

w
ith

 a
 2

 x
 2

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
99

5.

G
én

ét
iq

ue
 - 

E
.5

70
-B

S
ai

nt
-M

ar
c-

du
-

La
c-

Lo
ng

-6
8.

77
47

.3
7

30
0

3
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

01
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 2
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
5.

G
én

ét
iq

ue
 - 

E
.5

70
-C

S
ai

nt
-C

ha
rle

s-
G

ar
ni

er
-6

7.
92

48
.3

7
30

0
3

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
01

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 g
la

uc
a 

w
ith

 a
 2

 x
 2

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
99

5.

G
én

ét
iq

ue
 - 

E
.5

70
-T

C
-A

B
ie

nc
ou

rt
-6

8.
52

47
.9

7
30

5
0.

22
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

01
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 1
.8

 x
 1

.8
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
7.

68



G
én

ét
iq

ue
 - 

E
.5

70
-T

C
-B

S
ai

nt
-N

ic
ol

as
-7

1.
43

46
.6

8
90

0.
34

M
ix

ed
w

oo
d

 P
la

in
s

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

12
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 2
 x

 3
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
7.

G
én

ét
iq

ue
 - 

E
.5

96
B

éa
rn

-7
9.

12
47

.2
3

30
5

4.
4

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

08
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
in

us
 s

tro
bu

s 
w

ith
 a

 1
.8

 x
 1

.8
 

m
 s

pa
ci

ng
. T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
7.

G
én

ét
iq

ue
 - 

E
.6

00
-I-

1
Fo

rt-
C

ou
lo

ng
e

-7
6.

70
45

.9
7

24
4

4.
2

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

07
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
in

us
 s

tro
bu

s 
w

ith
 a

 2
 x

 3
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

98
6.

G
én

ét
iq

ue
 - 

E
.6

00
-II

-1
N

ot
re

-D
am

e-
du

-
La

us
-7

5.
55

46
.0

0
21

0
3.

4
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

15
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
in

us
 s

tro
bu

s 
w

ith
 a

 2
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

98
8.

G
én

ét
iq

ue
 - 

E
.6

00
-II

-2
G

ra
nd

-M
èr

e
-7

2.
63

46
.5

8
11

0
3.

3
M

ix
ed

w
oo

d
 P

la
in

s
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
04

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

in
us

 s
tro

bu
s 

w
ith

 a
 2

 x
 2

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
98

8.

G
én

ét
iq

ue
 - 

E
.6

00
-II

-3
N

ot
re

-D
am

e-
du

-
R

os
ai

re
-7

1.
45

48
.9

0
18

3
3.

1
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 b

al
sa

m
 

fir
-w

hi
te

 b
irc

h
02

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

in
us

 s
tro

bu
s 

w
ith

 a
 2

 x
 2

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
98

8.

G
én

ét
iq

ue
 - 

E
.6

00
-II

-4
Lé

vi
s

-7
1.

02
46

.7
8

2.
2

M
ix

ed
w

oo
d

 P
la

in
s

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

12
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
in

us
 s

tro
bu

s 
w

ith
 a

 1
.5

 x
 2

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
98

9.

G
én

ét
iq

ue
 - 

E
.6

00
-II

-5
R

1
S

ai
nt

-G
ab

rie
l-

de
-V

al
ca

rti
er

-7
1.

47
46

.9
5

15
0

0.
86

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
in

us
 s

tro
bu

s 
w

ith
 a

 1
.5

 x
 1

.3
 

m
 s

pa
ci

ng
. T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

98
9.

G
én

ét
iq

ue
 - 

E
.6

00
-II

-5
R

2
S

ai
nt

-G
ab

rie
l-

de
-V

al
ca

rti
er

-7
1.

47
46

.9
5

15
0

0.
48

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
in

us
 s

tro
bu

s 
w

ith
 a

 2
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

98
9.

69



G
én

ét
iq

ue
 - 

E
.6

00
-II

-6
S

ai
nt

-V
al

ér
ie

n
-6

8.
63

48
.3

3
18

0
1.

6
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

01
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
in

us
 s

tro
bu

s.
 T

he
 p

la
nt

at
io

n 
w

as
 e

st
ab

lis
he

d 
in

 1
98

9.

G
én

ét
iq

ue
 - 

E
.6

00
-X

S
ai

nt
-G

ab
rie

l-
de

-V
al

ca
rti

er
-7

1.
47

46
.9

5
15

0
0.

36
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
03

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

in
us

 k
or

ai
en

si
s 

w
ith

 a
 1

.5
 x

 
3.

8 
m

 s
pa

ci
ng

. T
he

 p
la

nt
at

io
n 

w
as

 e
st

ab
lis

he
d 

in
 1

99
0.

G
én

ét
iq

ue
 - 

E
.6

01
-I-

1
S

ai
nt

-C
as

im
ir

-7
2.

12
46

.7
0

60
0.

5
M

ix
ed

w
oo

d
 P

la
in

s
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
03

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

in
us

 s
tro

bu
s 

w
ith

 a
 2

 x
 2

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 2
00

1.

G
én

ét
iq

ue
 - 

E
.6

01
-I-

2
S

ai
nt

-C
ha

rle
s-

G
ar

ni
er

-6
7.

89
48

.3
1

42
7

0.
64

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
01

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

in
us

 s
tro

bu
s 

w
ith

 a
 2

 x
 2

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 2
00

1.

G
én

ét
iq

ue
 - 

E
.6

01
-I-

3
S

ai
nt

-F
ab

ie
n

-6
8.

71
48

.1
8

24
4

0.
51

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
01

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

in
us

 s
tro

bu
s 

w
ith

 a
 2

 x
 2

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 2
00

1.

G
én

ét
iq

ue
 - 

E
.6

01
-II

-1
Lé

vi
s

-7
1.

02
46

.7
8

80
0.

64
M

ix
ed

w
oo

d
 P

la
in

s
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
12

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

in
us

 s
tro

bu
s 

w
ith

 a
 2

 x
 2

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 2
00

3.

G
én

ét
iq

ue
 - 

E
.6

01
-II

-2
V

al
co

ur
t

-7
2.

28
45

.5
4

25
0

0.
84

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

05
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
in

us
 s

tro
bu

s 
w

ith
 a

 2
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 2

00
4.

G
én

ét
iq

ue
 - 

E
.6

01
-II

-3
M

on
t-L

au
rie

r
-7

5.
67

46
.8

5
24

8
0.

83
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

15
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
in

us
 s

tro
bu

s 
w

ith
 a

 2
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 2

00
4.

G
én

ét
iq

ue
 - 

E
.6

01
-T

C
S

ai
nt

-G
ab

rie
l-

de
-V

al
ca

rti
er

-7
1.

47
46

.9
5

15
0

0.
04

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
in

us
 s

tro
bu

s 
w

ith
 a

 2
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 2

00
2.

70



G
én

ét
iq

ue
 - 

E
.6

02
-I-

1
H

un
tin

gd
on

-7
4.

37
45

.0
5

61
0.

75
M

ix
ed

w
oo

d
 P

la
in

s
S

ug
ar

 m
ap

le
-

bi
tte

rn
ut

 h
ic

ko
ry

16
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
in

us
 s

tro
bu

s 
w

ith
 a

 2
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 2

00
3.

G
én

ét
iq

ue
 - 

E
.6

02
-I-

2
S

ai
nt

-R
ay

m
on

d
-7

1.
77

46
.8

7
15

2
0.

6
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
in

us
 s

tro
bu

s 
w

ith
 a

 2
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 2

00
3.

G
én

ét
iq

ue
 - 

E
.6

02
-I-

3
M

on
t-L

au
rie

r
-7

5.
67

46
.8

5
24

8
0.

36
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

15
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
in

us
 s

tro
bu

s 
w

ith
 a

 2
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 2

00
4.

G
én

ét
iq

ue
 - 

E
.6

03
-I-

1
H

un
tin

gd
on

-7
4.

37
45

.0
5

0.
25

M
ix

ed
w

oo
d

 P
la

in
s

S
ug

ar
 m

ap
le

-
bi

tte
rn

ut
 h

ic
ko

ry
16

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

in
us

 s
tro

bu
s 

 w
ith

 a
 2

 x
 2

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 2
00

3.

G
én

ét
iq

ue
 - 

E
.6

03
-I-

2
S

ai
nt

-R
ay

m
on

d
-7

1.
77

46
.8

7
15

2
0.

25
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
in

us
 s

tro
bu

s 
 w

ith
 a

 2
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 2

00
3.

G
én

ét
iq

ue
 - 

E
.6

03
-I-

3
M

on
t-L

au
rie

r
-7

5.
67

46
.8

5
24

8
0.

25
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

15
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
in

us
 s

tro
bu

s 
 w

ith
 a

 2
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 2

00
3.

G
én

ét
iq

ue
 - 

E
.6

04
-I-

1
S

ai
nt

-G
ab

rie
l-

de
-V

al
ca

rti
er

-7
1.

47
46

.9
5

15
0

0.
08

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
in

us
 s

p 
(e

xo
tiq

ue
s)

 w
ith

 a
 2

 x
 

2 
m

 s
pa

ci
ng

. T
he

 p
la

nt
at

io
n 

w
as

 e
st

ab
lis

he
d 

in
 2

00
4.

G
én

ét
iq

ue
 - 

E
.6

04
-I-

2
V

al
co

ur
t

-7
2.

28
45

.5
4

25
0

0.
08

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

05
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
in

us
 s

p 
(e

xo
tiq

ue
s)

 w
ith

 a
 2

 x
 

2 
m

 s
pa

ci
ng

. T
he

 p
la

nt
at

io
n 

w
as

 e
st

ab
lis

he
d 

in
 2

00
4.

G
én

ét
iq

ue
 - 

E
.6

04
-I-

3
M

on
t-L

au
rie

r
-7

5.
67

46
.8

5
24

8
0.

08
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

15
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
in

us
 s

p 
(e

xo
tic

s)
 w

ith
 a

 2
 x

 2
 

m
 s

pa
ci

ng
. T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 2

00
4.

71



G
én

ét
iq

ue
 - 

E
.6

05
-I-

1
S

ai
nt

-G
ab

rie
l-

de
-V

al
ca

rti
er

-7
1.

47
46

.9
5

15
0

0.
09

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
in

us
 s

p 
(h

yb
rid

s)
 w

ith
 a

 2
 x

 2
 

m
 s

pa
ci

ng
. T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 2

00
4.

G
én

ét
iq

ue
 - 

E
.6

05
-I-

2
V

al
co

ur
t

-7
2.

28
45

.5
4

25
0

0.
07

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

05
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
in

us
 s

p 
(h

yb
rid

s)
 w

ith
 a

 2
 x

 2
 

m
 s

pa
ci

ng
. T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 2

00
4.

G
én

ét
iq

ue
 - 

E
.6

05
-I-

3
M

on
t-L

au
rie

r
-7

5.
67

46
.8

5
24

8
0.

07
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

15
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
in

us
 s

p 
(h

yb
rid

s)
 w

ith
 a

 2
 x

 2
 

m
 s

pa
ci

ng
. T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 2

00
4.

G
én

ét
iq

ue
 - 

E
.6

05
-I-

4
S

ai
nt

-G
ab

rie
l-

de
-V

al
ca

rti
er

-7
1.

50
46

.9
3

18
3

0.
07

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
in

us
 s

p 
(h

yb
rid

s)
 w

ith
 a

 2
 x

 2
 

m
 s

pa
ci

ng
. T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 2

00
3.

G
én

ét
iq

ue
 - 

E
.6

05
-II

S
ai

nt
e-

Fo
y

-7
1.

28
46

.7
8

99
M

ix
ed

w
oo

d
 P

la
in

s
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
03

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

in
us

 s
p 

(h
yb

rid
s)

. T
he

 
pl

an
ta

tio
n 

w
as

 e
st

ab
lis

he
d 

in
 

20
05

.

G
én

ét
iq

ue
 - 

E
.7

67
S

ai
nt

-G
ab

rie
l-

de
-V

al
ca

rti
er

-7
1.

50
46

.9
3

18
3

0.
15

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed
Lo

gg
ed

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

in
us

 s
tro

bu
s 

w
ith

 a
 1

 x
 1

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
99

6.

G
én

ét
iq

ue
 - 

E
.8

00
S

ai
nt

-G
ab

rie
l-

de
-V

al
ca

rti
er

-7
1.

47
46

.9
5

15
0

0.
13

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

La
rix

 s
p 

(h
yb

rid
s)

 e
t L

. l
ar

ic
in

a 
w

ith
 a

 2
 x

 2
 m

 s
pa

ci
ng

. T
he

 
pl

an
ta

tio
n 

w
as

 e
st

ab
lis

he
d 

in
 

19
98

.

G
én

ét
iq

ue
 - 

E
.8

12
-1

S
ai

nt
-G

ab
rie

l-
de

-V
al

ca
rti

er
-7

1.
47

46
.9

5
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
03

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
Ta

xu
s 

ca
na

de
ns

is
. T

he
 

pl
an

ta
tio

n 
w

as
 e

st
ab

lis
he

d 
in

 
20

02
.

G
én

ét
iq

ue
 - 

E
.8

13
S

ai
nt

-G
ab

rie
l-

de
-V

al
ca

rti
er

-7
1.

47
46

.9
5

15
0

0.
00

7
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
03

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
Ta

xu
s 

ca
na

de
ns

is
 w

ith
 a

 1
 x

 1
 

m
 s

pa
ci

ng
. T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
7.

72



G
én

ét
iq

ue
 - 

E
.9

00
S

ai
nt

-G
ab

rie
l-

de
-V

al
ca

rti
er

-7
1.

47
46

.9
5

15
0

0.
07

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 1
.5

 x
 1

.5
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
5.

G
én

ét
iq

ue
 - 

E
.9

40
-C

-T
E

C
S

ai
nt

-C
la

ud
e

-7
2.

00
45

.6
8

24
0

0.
15

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

05
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 7
5 

x 
75

 c
m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
7.

G
én

ét
iq

ue
 - 

E
.9

41
-A

B
ai

e-
C

om
ea

u
-6

8.
24

49
.1

2
20

0
1

B
or

ea
l 

S
hi

el
d

E
as

te
rn

  b
al

sa
m

 
fir

-w
hi

te
 b

irc
h

09
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 2
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
5.

G
én

ét
iq

ue
 - 

E
.9

41
-B

-T
E

C
B

ai
e-

C
om

ea
u

-6
8.

24
49

.1
2

20
0

0.
4

B
or

ea
l 

S
hi

el
d

E
as

te
rn

  b
al

sa
m

 
fir

-w
hi

te
 b

irc
h

09
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 2
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
5.

G
én

ét
iq

ue
 - 

E
.9

41
-C

-T
E

C
R

iv
iè

re
-S

ai
nt

e-
M

ar
gu

er
ite

-7
0.

05
48

.3
3

12
0

1
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

02
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 2
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
5.

G
én

ét
iq

ue
 - 

E
.9

41
-D

-T
E

C
Le

s 
E

sc
ou

m
in

s
-6

9.
73

48
.7

0
46

0
1

B
or

ea
l 

S
hi

el
d

E
as

te
rn

  b
al

sa
m

 
fir

-w
hi

te
 b

irc
h

09
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 2
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
5.

G
én

ét
iq

ue
 - 

E
.9

51
-A

-T
E

C
S

ai
nt

-G
ab

rie
l-

de
-V

al
ca

rti
er

-7
1.

47
46

.9
5

15
0

0.
12

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 7
5 

x 
75

 c
m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
6.

G
én

ét
iq

ue
 - 

E
.9

51
-B

S
ai

nt
-G

ab
rie

l-
de

-V
al

ca
rti

er
-7

1.
47

46
.9

5
15

0
0.

52
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
03

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 g
la

uc
a 

w
ith

 a
 1

.5
 x

 1
.8

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
99

6.

G
én

ét
iq

ue
 - 

E
.9

51
-C

M
at

an
e

-6
6.

93
48

.8
3

40
0

1
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

01
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 1
.7

5 
x 

2 
m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
7.

73



G
én

ét
iq

ue
 - 

E
.9

51
-D

S
ai

nt
-F

él
ic

ie
n

-7
2.

52
48

.8
3

12
0

1
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

02
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a.
 T

he
 p

la
nt

at
io

n 
w

as
 e

st
ab

lis
he

d 
in

 1
99

7.

G
én

ét
iq

ue
 - 

E
.9

51
-E

S
ai

nt
-P

ro
sp

er
-7

0.
57

46
.2

5
33

0
1

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

12
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a.
 T

he
 p

la
nt

at
io

n 
w

as
 e

st
ab

lis
he

d 
in

 1
99

7.

G
én

ét
iq

ue
 - 

E
.9

51
-F

M
on

t-L
au

rie
r

-7
5.

32
46

.7
2

27
0

1
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

15
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a.
 T

he
 p

la
nt

at
io

n 
w

as
 e

st
ab

lis
he

d 
in

 1
99

7.

G
én

ét
iq

ue
 - 

E
.9

51
-G

La
ve

rlo
ch

èr
e

-7
9.

23
47

.4
7

27
0

1
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

08
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a.
 T

he
 p

la
nt

at
io

n 
w

as
 e

st
ab

lis
he

d 
in

 1
99

7.

G
én

ét
iq

ue
 - 

E
.9

52
-A

-1
R

iv
iè

re
-B

le
ue

-6
9.

05
47

.4
8

25
5

0.
72

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
01

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 g
la

uc
a.

 T
he

 p
la

nt
at

io
n 

w
as

 e
st

ab
lis

he
d 

in
 1

99
6.

G
én

ét
iq

ue
 - 

E
.9

52
-A

-2
C

ab
an

o
-6

9.
00

47
.5

8
30

5
1.

4
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

01
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a.
 T

he
 p

la
nt

at
io

n 
w

as
 e

st
ab

lis
he

d 
in

 1
99

9.

G
én

ét
iq

ue
 - 

E
.9

52
-B

-1
S

ai
nt

-R
ém

i-d
e-

Ti
ng

w
ic

k
-7

1.
82

45
.8

5
35

0
0.

4
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
17

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 g
la

uc
a.

 T
he

 p
la

nt
at

io
n 

w
as

 e
st

ab
lis

he
d 

in
 1

99
6.

G
én

ét
iq

ue
 - 

E
.9

52
-B

-2
W

in
ds

or
-7

1.
95

45
.6

8
25

0
1.

8
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
05

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 g
la

uc
a.

 T
he

 p
la

nt
at

io
n 

w
as

 e
st

ab
lis

he
d 

in
 1

99
9.

G
én

ét
iq

ue
 - 

E
.9

52
-C

R
iv

iè
re

-d
u-

Lo
up

-6
8.

43
47

.8
8

36
0

2.
63

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
01

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 g
la

uc
a.

 T
he

 p
la

nt
at

io
n 

w
as

 e
st

ab
lis

he
d 

in
 1

99
9.

74



G
én

ét
iq

ue
 - 

E
.9

52
-D

S
ai

nt
-C

as
im

ir
-7

2.
12

46
.7

0
60

4.
65

M
ix

ed
w

oo
d

 P
la

in
s

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

03
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 2
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
9.

G
én

ét
iq

ue
 - 

E
.9

53
-A

R
iv

iè
re

-d
u-

Lo
up

-6
8.

43
47

.8
8

36
0

0.
22

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
01

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 g
la

uc
a 

w
ith

 a
 1

.5
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
8.

G
én

ét
iq

ue
 - 

E
.9

53
-B

S
ai

nt
-M

ic
he

l-
de

s-
S

ai
nt

s
-7

3.
73

46
.7

2
47

0
0.

23
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

14
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 1
.5

 x
 2

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
99

9.

G
én

ét
iq

ue
 - 

E
.9

53
-C

S
to

ne
ha

m
-7

1.
18

47
.2

5
82

0
0.

24
B

or
ea

l 
S

hi
el

d
E

as
te

rn
  b

al
sa

m
 

fir
-w

hi
te

 b
irc

h
03

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 g
la

uc
a 

w
ith

 a
 1

.5
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
9.

G
én

ét
iq

ue
 - 

E
.9

55
-A

R
iv

iè
re

-d
u-

Lo
up

-6
8.

43
47

.8
8

36
0

0.
35

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
01

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 g
la

uc
a 

w
ith

 a
 1

.5
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
8.

G
én

ét
iq

ue
 - 

E
.9

55
-B

D
an

vi
lle

-7
2.

02
45

.7
3

21
0

0.
41

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

05
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 1
.5

 x
 2

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
99

8.

G
én

ét
iq

ue
 - 

E
.9

55
-X

S
ai

nt
-G

ab
rie

l-
de

-V
al

ca
rti

er
-7

1.
50

46
.9

3
18

3
0.

15
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
03

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 g
la

uc
a 

w
ith

 a
 2

 x
 4

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
99

8.

G
én

ét
iq

ue
 - 

E
.9

56
-A

S
ai

nt
e-

B
la

nd
in

e
-6

8.
13

48
.1

2
36

0
0.

4
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

01
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 1
.8

 x
 1

.8
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
8.

G
én

ét
iq

ue
 - 

E
.9

56
-B

S
ai

nt
-R

ém
i-d

e-
Ti

ng
w

ic
k

-7
1.

82
45

.8
5

35
0

0.
4

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

17
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 1
.8

 x
 1

.8
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
8.

75



G
én

ét
iq

ue
 - 

E
.9

56
-C

S
ai

nt
-F

él
ic

ie
n

-7
2.

50
48

.6
7

12
0

0.
4

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
02

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 g
la

uc
a 

w
ith

 a
 1

.8
 x

 1
.8

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
99

8.

G
én

ét
iq

ue
 - 

E
.9

70
-A

D
an

vi
lle

-7
2.

02
45

.7
3

21
0

0.
41

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

05
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 1
.5

 x
 2

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
99

9.

G
én

ét
iq

ue
 - 

E
.9

70
-B

S
ai

nt
-M

ic
he

l-
de

s-
S

ai
nt

s
-7

3.
73

46
.7

2
47

0
0.

8
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

14
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 1
.5

 x
 2

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
99

9.

G
én

ét
iq

ue
 - 

E
.9

70
-C

R
iv

iè
re

-d
u-

Lo
up

-6
8.

43
47

.8
8

36
0

0.
9

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
01

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 g
la

uc
a 

w
ith

 a
 1

.5
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
9.

G
én

ét
iq

ue
 - 

E
.9

71
-A

S
ai

nt
-M

ic
he

l-
de

s-
S

ai
nt

s
-7

3.
73

46
.7

2
47

0
0.

92
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

14
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 1
.5

 x
 2

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
99

9.

G
én

ét
iq

ue
 - 

E
.9

71
-B

M
ék

in
ac

-7
2.

98
47

.0
0

31
0

1.
12

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

04
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 g

la
uc

a 
w

ith
 a

 1
.5

 x
 2

 m
 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 1
99

9.

G
én

ét
iq

ue
 - 

E
.9

72
-A

S
to

ne
ha

m
-7

1.
18

47
.2

5
82

0
0.

17
B

or
ea

l 
S

hi
el

d
E

as
te

rn
  b

al
sa

m
 

fir
-w

hi
te

 b
irc

h
03

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 g
la

uc
a 

w
ith

 a
 1

.5
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
9.

G
én

ét
iq

ue
 - 

E
.9

72
-B

S
ai

nt
-G

ab
rie

l-
de

-V
al

ca
rti

er
-7

1.
47

46
.9

5
15

0
0.

15
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
03

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 g
la

uc
a 

w
ith

 a
 1

.5
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
9.

G
én

ét
iq

ue
 - 

E
.9

73
-A

S
ai

nt
-G

ab
rie

l-
de

-V
al

ca
rti

er
-7

1.
47

46
.9

5
15

0
0.

05
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
03

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 g
la

uc
a 

w
ith

 a
 v

ar
ia

bl
e 

sp
ac

in
g.

 T
he

 p
la

nt
at

io
n 

w
as

 
es

ta
bl

is
he

d 
in

 2
00

0.

76



Pu
bl

ic
at

io
n(

s)

G
én

ét
iq

ue
 - 

E
.9

80
-A

S
ai

nt
-H

ila
ire

-d
e-

D
or

se
t

-7
0.

73
45

.8
0

42
5

0.
8

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

12
A

ct
iv

el
y 

M
an

ag
ed

G
oo

d
P

lo
ts

 o
f v

ar
ia

bl
e 

fo
rm

 a
nd

 s
iz

e
Th

e 
de

si
gn

 is
 c

om
po

se
d 

of
 

P
ic

ea
 m

ar
ia

na
. T

he
 p

la
nt

at
io

n 
w

as
 e

st
ab

lis
he

d 
in

 1
99

9.

G
én

ét
iq

ue
 - 

E
.9

80
-B

S
to

ne
ha

m
-7

1.
17

47
.2

7
79

0
0.

8
B

or
ea

l 
S

hi
el

d
E

as
te

rn
  b

al
sa

m
 

fir
-w

hi
te

 b
irc

h
03

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 m
ar

ia
na

 w
ith

 a
 1

.5
 x

 2
 m

 
sp

ac
in

g.
 T

he
 p

la
nt

at
io

n 
w

as
 

es
ta

bl
is

he
d 

in
 1

99
9.

G
én

ét
iq

ue
 - 

E
.9

80
-C

C
hi

bo
ug

am
au

-7
4.

40
49

.3
2

39
5

0.
8

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 s
pr

uc
e-

m
os

s
10

A
ct

iv
el

y 
M

an
ag

ed
G

oo
d

P
lo

ts
 o

f v
ar

ia
bl

e 
fo

rm
 a

nd
 s

iz
e

Th
e 

de
si

gn
 is

 c
om

po
se

d 
of

 
P

ic
ea

 m
ar

ia
na

. T
he

 p
la

nt
at

io
n 

w
as

 e
st

ab
lis

he
d 

in
 1

99
9.

A
nd

al
o,

 C
.; 

B
ea

ul
ie

u,
 J

.; 
B

ou
sq

ue
t, 

J.
 2

00
5.

 T
he

 im
pa

ct
 o

f c
lim

at
e 

ch
an

ge
 o

n 
gr

ow
th

 o
f l

oc
al

 w
hi

te
 s

pr
uc

e 
po

pu
la

tio
ns

 in
 Q

ué
be

c,
 C

an
ad

a.
 F

or
. E

co
l. 

M
an

ag
e.

 2
05

: 1
69

-
18

2.
•

B
ea

ul
ie

u,
 J

. 1
99

4.
 L

'a
m

él
io

ra
tio

n 
gé

né
tiq

ue
 d

e 
l'é

pi
ne

tte
 b

la
nc

he
 a

u 
Q

ué
be

c 
: u

ne
 lo

ng
ue

ur
 d

'a
va

nc
e.

 L
'A

ub
el

le
 1

01
 : 

11
-1

3.
•

B
ea

ul
ie

u,
 J

. 1
99

4.
 L

'a
m

él
io

ra
tio

n 
gé

né
tiq

ue
 e

t l
e 

re
bo

is
em

en
t.P

ag
es

 1
07

-1
40

 d
an

s 
R

ég
én

ér
at

io
n 

de
 la

 z
on

e 
de

 la
 fo

rê
t m

ix
te

. (
A

. D
'A

ou
st

 e
t R

. D
ou

ce
t, 

éd
s.

). 
S

er
vi

ce
 

ca
na

di
en

 d
es

 fo
rê

ts
 e

t m
in

is
tè

re
 d

es
 R

es
so

ur
ce

s 
na

tu
re

lle
s 

du
 Q

ué
be

c.
•

B
ea

ul
ie

u,
 J

. 1
99

5.
 G

én
ét

iq
ue

 e
t a

m
él

io
ra

tio
n 

de
 l'

ép
in

et
te

 b
la

nc
he

. P
ag

es
 1

19
-1

20
 d

an
s 

G
én

ét
iq

ue
 e

t a
m

él
io

ra
tio

n 
de

s 
ar

br
es

 a
u 

S
er

vi
ce

 c
an

ad
ie

n 
de

s 
fo

rê
ts

 - 
Q

ué
be

c.
 

P
ro

ce
ed

in
gs

, 2
5t

h 
m

ee
tin

g 
A

C
A

A
-C

TI
A

, V
ic

to
ria

, B
rit

is
h 

C
ol

um
bi

a,
 A

ug
us

t 2
7 

to
 S

ep
te

m
be

r 1
, 1

99
5.

 (J
. L

av
er

ea
u,

 é
d.

).
•

B
ea

ul
ie

u,
 J

. 1
99

6.
 A

m
él

io
ra

tio
n 

gé
né

tiq
ue

 d
e 

l'é
pi

ne
tte

 b
la

nc
he

 : 
la

 p
ris

e 
du

 re
la

is
. L

'A
ub

el
le

 1
17

 : 
21

-2
3.

•

B
ea

ul
ie

u,
 J

. 1
99

6.
 B

re
ed

in
g 

pr
og

ra
m

 a
nd

 s
tra

te
gy

 fo
r w

hi
te

 s
pr

uc
e 

in
 Q

ue
be

c.
 N

at
. R

es
ou

r. 
C

an
., 

C
an

. F
or

. S
er

v.
, I

nf
. R

ep
. L

A
U

-X
-1

17
E

.
•

B
ea

ul
ie

u,
 J

. 1
99

6.
 P

ro
gr

am
m

e 
et

 s
tra

té
gi

e 
d'

am
él

io
ra

tio
n 

gé
né

tiq
ue

 d
e 

l'é
pi

ne
tte

 b
la

nc
he

 a
u 

Q
ué

be
c.

 R
es

so
ur

. N
at

. C
an

., 
S

er
v.

ca
n.

 fo
r.,

 R
ap

p.
 In

f. 
LA

U
-X

-1
17

.
•

B
ea

ul
ie

u,
 J

. 1
99

8.
 G

én
ét

iq
ue

 e
t a

m
él

io
ra

tio
n 

de
 l'

ép
in

et
te

 b
la

nc
he

. P
ro

ce
ed

in
gs

, 2
6t

h 
B

ie
nn

al
 m

ee
tin

g 
A

C
A

A
-C

TI
A

 P
ar

t 1
, S

ai
nt

e-
Fo

y,
 Q

ue
be

c,
 A

ug
us

t 1
8 

to
 2

1,
 1

99
7.

 
(J

. B
ea

ul
ie

u 
an

d 
D

. S
im

ps
on

, e
ds

.).
 p

p.
 8

0-
81

.
•

B
ea

ul
ie

u,
 J

. 1
99

8.
 L

a 
no

bl
e 

hi
st

oi
re

 d
u 

pi
n 

bl
an

c.
 P

ag
es

 7
-1

2 
da

ns
 R

ec
ue

il 
de

s 
co

nf
ér

en
ce

s 
:  

D
u 

pi
n 

bl
an

c 
po

ur
 l'

av
en

ir,
 c

'e
st

 p
os

si
bl

e.
 M

on
t-L

au
rie

r, 
3 

et
 4

 ju
in

 1
99

8.
•

B
ea

ul
ie

u,
 J

. 2
00

3.
 G

en
et

ic
 v

ar
ia

tio
n 

in
 tr

ac
he

id
 le

ng
th

 a
nd

 re
la

tio
ns

hi
ps

 w
ith

 g
ro

w
th

 a
nd

 w
oo

d 
tra

its
 in

 e
as

te
rn

 w
hi

te
 s

pr
uc

e 
(P

ic
ea

 g
la

uc
a)

.W
oo

d 
Fi

b.
 S

ci
. 3

5(
4)

: 6
09

-6
16

.
•

B
ea

ul
ie

u,
 J

.; 
B

ou
sq

ue
t, 

J.
; R

ai
nv

ill
e,

 A
.; 

Zh
an

g,
 S

.Y
. 2

00
3.

 L
e 

Q
ué

be
c 

à 
l'a

ub
e 

d'
un

e 
ré

vo
lu

tio
n 

en
 g

én
ét

iq
ue

 fo
re

st
iè

re
. P

ag
es

 5
-1

6 
da

ns
 A

ct
es

 d
es

 C
ol

lo
qu

es
 d

u 
C

ar
re

fo
ur

 d
e 

la
 ré

gé
né

ra
tio

n 
fo

re
st

iè
re

 : 
le

s 
25

 p
ro

ch
ai

ne
s 

an
né

es
. Q

ué
be

c,
 1

9 
fé

vr
ie

r 2
00

3.
•

B
ea

ul
ie

u,
 J

.; 
B

ro
ui

lle
tte

, J
.-G

.; 
D

ao
us

t, 
G

.; 
M

er
ci

er
, S

.; 
P

er
re

au
lt,

 F
.-N

., 
P

lo
ur

de
, A

.; 
R

ai
nv

ill
e,

 A
.; 

R
ob

er
t, 

D
.; 

V
ill

en
eu

ve
, M

. 1
99

6.
 A

m
él

io
ra

tio
n 

de
s 

ar
br

es
, p

ro
du

ct
io

n 
de

 
pl

an
ts

. C
ha

pi
tre

 2
1 

da
ns

 M
an

ue
l d

e 
fo

re
st

er
ie

. L
es

 P
re

ss
es

 d
e 

l'u
ni

ve
rs

ité
 L

av
al

, S
ai

nt
e-

Fo
y,

 Q
c.

 p
p.

 9
13

-9
64

.
•

B
ea

ul
ie

u,
 J

.; 
C

or
riv

ea
u,

 A
. 1

98
5.

 V
ar

ia
bi

lit
é 

de
 la

 d
en

si
té

 d
u 

bo
is

 e
t d

e 
la

 p
ro

du
ct

io
n 

de
s 

pr
ov

en
an

ce
s 

d'
ép

in
et

te
 b

la
nc

he
, 2

0 
an

s 
ap

rè
s 

pl
an

ta
tio

n.
 C

an
. J

. F
or

. R
es

. 1
5 

: 
83

3-
83

8.
•

B
ea

ul
ie

u,
 J

.; 
C

or
riv

ea
u,

 A
.; 

D
ao

us
t, 

G
. 1

98
5.

 M
IM

O
S

O
L 

: I
nt

er
ac

tiv
e 

co
m

pu
te

r p
ro

gr
am

 fo
r m

in
im

um
 in

br
ee

di
ng

 a
nd

 m
ax

im
um

 o
ut

cr
os

si
ng

 s
ee

d 
or

ch
ar

d 
la

yo
ut

. I
nf

. R
ep

. 
La

u-
X-

69
E

.
•

B
ea

ul
ie

u,
 J

.; 
C

or
riv

ea
u,

 A
.; 

D
ao

us
t, 

G
. 1

98
5.

 M
IM

O
S

O
L 

: P
ro

gr
am

m
e 

in
fo

rm
at

iq
ue

 in
te

ra
ct

if 
po

ur
 la

 ré
al

is
at

io
n 

de
 p

la
ns

 d
e 

ve
rg

er
s 

à 
gr

ai
ne

s 
ré

du
is

an
t l

a 
co

ns
an

gu
in

ité
 

et
 fa

vo
ris

an
t l

'h
ét

ér
of

éc
on

da
tio

n.
 R

ap
p.

 In
f. 

LA
U

-X
-6

9.
•

77



B
ea

ul
ie

u,
 J

.; 
C

or
riv

ea
u,

 A
.; 

D
ao

us
t, 

G
. 1

98
9.

 P
he

no
ty

pi
c 

st
ab

ili
ty

 a
nd

 d
el

ie
na

tio
n 

of
 b

la
ck

 s
pr

uc
e 

br
ee

di
ng

 z
on

es
 in

 Q
ue

be
c.

 In
f. 

R
ep

. L
A

U
-X

-8
5E

.
•

B
ea

ul
ie

u,
 J

.; 
C

or
riv

ea
u,

 A
.; 

D
ao

us
t, 

G
. 1

98
9.

 P
ro

du
ct

iv
ité

 e
t s

ta
bi

lit
é 

ph
én

ot
yp

iq
ue

 d
e 

l'é
pi

ne
tte

 ro
ug

e 
au

 Q
ué

be
c.

 F
or

. C
hr

on
. 6

5(
1)

 : 
42

-4
8.

•

B
ea

ul
ie

u,
 J

.; 
C

or
riv

ea
u,

 A
.; 

D
ao

us
t, 

G
. 1

98
9.

 S
ta

bi
lit

é 
ph

én
ot

yp
iq

ue
 e

t d
él

im
ita

tio
n 

de
 z

on
es

 d
'a

m
él

io
ra

tio
n 

de
 l'

ép
in

et
te

 n
oi

re
 a

u 
Q

ué
be

c.
 R

ap
p.

 In
f. 

LA
U

-X
-8

5.
•

B
ea

ul
ie

u,
 J

.; 
C

or
riv

ea
u,

 A
.; 

D
ao

us
t, 

G
. 1

99
0.

 G
en

et
ic

 p
ar

am
et

er
s 

an
d 

ex
pe

ct
ed

 g
ai

ns
 in

 b
al

sa
m

 fi
r. 

Fo
re

st
ry

 C
an

ad
a,

 In
f. 

R
ep

. L
A

U
-X

-9
5E

.
•

B
ea

ul
ie

u,
 J

.; 
C

or
riv

ea
u,

 A
.; 

D
ao

us
t, 

G
. 1

99
0.

 P
ar

am
èt

re
s 

gé
né

tiq
ue

s 
et

 g
ai

ns
 e

sc
om

pt
és

 c
he

z 
le

 s
ap

in
 b

au
m

ie
r. 

Fo
rê

ts
 C

an
ad

a,
 R

ap
p.

 In
f. 

LA
U

-X
-9

5.
•

B
ea

ul
ie

u,
 J

.; 
D

ao
us

t, 
G

.; 
D

es
ha

ie
s,

 A
.; 

La
m

ha
m

ed
i, 

M
.S

.; 
R

ai
nv

ill
e,

 A
.; 

To
ur

ig
ny

, M
. 2

00
9.

 A
m

él
io

ra
tio

n 
gé

né
tiq

ue
 d

es
 a

rb
re

s,
 g

es
tio

n 
de

s 
ve

rg
er

s 
à 

gr
ai

ne
s 

et
 d

e 
se

m
en

ce
s,

 e
t p

ro
du

ct
io

n 
de

 p
la

nt
s 

fo
re

st
ie

rs
. C

ha
pi

tre
 2

8 
da

ns
 M

an
ue

l d
e 

fo
re

st
er

ie
, S

ec
on

de
 é

di
tio

n.
 L

es
 P

re
ss

es
 d

e 
l'U

ni
ve

rs
ité

 L
av

al
, S

ai
nt

e-
Fo

y,
 Q

c.
 p

p 
10

93
-1

14
6.

•

B
ea

ul
ie

u,
 J

.; 
D

ao
us

t, 
G

.; 
Is

ab
el

, N
.; 

B
ig

ra
s,

 F
.; 

D
es

la
ur

ie
rs

, M
. 1

99
8.

 G
én

ét
iq

ue
 e

t a
m

él
io

ra
tio

n 
de

s 
ar

br
es

 a
u 

S
er

vi
ce

 c
an

ad
ie

n 
de

s 
fo

rê
ts

 - 
Q

ué
be

c.
 P

ro
ce

ed
in

gs
, 2

6t
h 

m
ee

tin
g 

A
C

A
A

-C
TI

A
 P

ar
t 1

, S
ai

nt
e-

Fo
y,

 Q
ue

be
c,

 A
ug

us
t 1

8 
to

 2
1,

 1
99

7.
 (J

. B
ea

ul
ie

u 
an

d 
D

. S
im

ps
on

, e
ds

.).
 p

p.
 7

9-
86

.
•

B
ea

ul
ie

u,
 J

.; 
D

ao
us

t, 
G

.; 
Is

ab
el

, N
.; 

B
ig

ra
s,

 F
.; 

D
es

la
ur

ie
rs

, M
. 2

00
1.

 A
dv

an
ce

d 
ge

ne
tic

s 
an

d 
bi

od
iv

er
si

ty
 re

se
ar

ch
 a

t t
he

 C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 
C

en
tre

. P
ro

ce
ed

in
gs

, 2
7t

h 
m

ee
tin

g 
A

C
A

A
-C

TI
A

, S
au

lt 
S

te
.M

ar
ie

, O
nt

ar
io

, A
ug

us
t 1

5-
17

, 2
00

0.
 P

ar
t 1

. M
in

ut
es

 a
nd

 m
em

be
r's

 re
po

rts
. (

J.
D

. S
im

ps
on

, e
d.

). 
pp

. 7
1-

77
.

•

B
ea

ul
ie

u,
 J

.; 
D

ao
us

t, 
G

.; 
Is

ab
el

, N
.; 

B
ig

ra
s,

 F
.; 

D
es

la
ur

ie
rs

, M
. 2

00
3.

 A
dv

an
ce

s 
in

 fo
re

st
 g

en
et

ic
s,

 g
en

om
ic

s 
an

d 
bi

od
iv

er
si

ty
 a

t t
he

 C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
. P

ro
ce

ed
in

gs
, 2

8t
h 

m
ee

tin
g 

A
C

A
A

-C
TI

A
, E

dm
on

to
n,

 A
lb

er
ta

, J
ul

y 
22

-2
5,

 2
00

2.
 P

ar
t 1

. M
in

ut
es

 a
nd

 m
em

be
r's

 re
po

rts
. (

J.
D

. S
im

ps
on

, e
d.

). 
pp

. 5
4-

60
.

•

B
ea

ul
ie

u,
 J

.; 
D

ao
us

t, 
G

.; 
Is

ab
el

, N
.; 

B
ig

ra
s,

 F
.; 

D
es

la
ur

ie
rs

, M
. 2

00
5.

 A
dv

an
ce

s 
in

 fo
re

st
 g

en
et

ic
s,

 g
en

om
ic

s 
an

d 
bi

od
iv

er
si

ty
 a

t t
he

 C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
. P

ro
ce

ed
in

gs
, 2

9t
h 

m
ee

tin
g 

A
C

A
A

-C
TI

A
, K

el
ow

na
, B

rit
is

h 
C

ol
um

bi
a,

 J
ul

y 
26

-2
9,

 2
00

4.
 P

ar
t 1

. M
in

ut
es

 a
nd

 m
em

be
r's

 re
po

rts
. (

J.
D

. S
im

ps
on

, e
d.

). 
pp

. 
50

-5
7.

•

B
ea

ul
ie

u,
 J

.; 
D

ao
us

t, 
G

.; 
Is

ab
el

, N
.; 

D
es

la
ur

ie
rs

, M
.; 

La
m

ot
he

, M
. 2

00
7.

 A
dv

an
ce

s 
in

 fo
re

st
 g

en
et

ic
s,

 g
en

om
ic

s 
an

d 
bi

od
iv

er
si

ty
 a

t t
he

 C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, 
La

ur
en

tia
n 

Fo
re

st
ry

 C
en

tre
. P

ro
ce

ed
in

gs
, 3

0t
h 

m
ee

tin
g 

A
C

A
A

-C
TI

A
, C

ha
rlo

tte
to

w
n,

 P
rin

ce
 E

dw
ar

d 
Is

la
nd

, J
ul

y 
24

-2
9,

 2
00

6.
 P

ar
t 1

. M
in

ut
es

 a
nd

 m
em

be
r's

 re
po

rts
. (

J.
D

. 
S

im
ps

on
, e

d.
). 

pp
.4

1-
48

.

•

B
ea

ul
ie

u,
 J

.; 
D

ao
us

t, 
G

.; 
Is

ab
el

, N
.; 

D
es

la
ur

ie
rs

, M
.; 

La
m

ot
he

, M
. 2

00
9.

 A
dv

an
ce

s 
in

 fo
re

st
 g

en
et

ic
s,

 g
en

om
ic

s 
an

d 
bi

od
iv

er
si

ty
 a

t t
he

 C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, 
La

ur
en

tia
n 

Fo
re

st
ry

 C
en

tre
. P

ro
ce

ed
in

gs
, 3

1s
t m

ee
tin

g 
A

C
A

A
-C

TI
A

, Q
ue

be
c 

C
ity

, Q
ue

be
c,

 A
ug

us
t 2

5-
29

, 2
00

8.
 P

ar
t 1

. M
in

ut
es

 a
nd

 m
em

be
rs

 re
po

rts
. (

J.
D

. S
im

ps
on

, 
ed

.).
 In

 p
re

ss
.

•

B
ea

ul
ie

u,
 J

.; 
D

es
la

ur
ie

rs
, M

.; 
D

ao
us

t, 
G

. 1
99

8.
 F

lo
w

er
 in

du
ct

io
n 

tre
at

m
en

ts
 h

av
e 

no
 e

ffe
ct

s 
on

 s
ee

d 
tra

its
 a

nd
 tr

an
sm

is
si

on
 o

f a
lle

le
s 

in
 P

ic
ea

 g
la

uc
a.

 T
re

e 
P

hy
si

ol
. 1

8:
 

81
7-

82
1.

•

B
ea

ul
ie

u,
 J

.; 
G

ira
rd

, B
.; 

Fo
rti

n,
 Y

. 2
00

2.
 E

ffe
ct

 o
f d

ry
in

g 
tre

at
m

en
ts

 o
n 

w
ar

pi
ng

 o
f 3

6-
ye

ar
-o

ld
 w

hi
te

 s
pr

uc
e 

se
ed

 s
ou

rc
es

 te
st

ed
 in

 a
 p

ro
ve

na
nc

e 
tri

al
. A

nn
. F

or
. S

ci
. 5

9:
 

50
3-

50
9.

•

B
ea

ul
ie

u,
 J

.; 
G

ira
rd

, B
.; 

Fo
rti

n,
 Y

. 2
00

3.
 S

tu
dy

 o
f g

eo
gr

ap
hi

ca
l v

ar
ia

tio
n 

in
 k

iln
 d

ry
in

g 
be

ha
vi

or
 o

f p
la

nt
at

io
n-

gr
ow

n 
w

hi
te

 s
pr

uc
e.

 W
oo

d 
Fi

be
r S

ci
. 3

5:
 5

6-
67

.
•

B
ea

ul
ie

u,
 J

.; 
La

ro
cq

ue
, G

.R
.; 

D
ao

us
t, 

G
. 2

00
6.

 G
en

et
ic

 v
ar

ia
tio

n 
in

 s
te

m
 a

nd
 c

ro
w

n 
ch

ar
ac

te
ris

tic
s 

in
 y

ou
ng

 e
as

te
rn

 w
hi

te
 p

in
e 

(P
in

us
 s

tro
bu

s 
L.

) t
re

es
 o

f n
or

th
ea

st
er

n 
or

ig
in

s.
 F

or
. G

en
et

. 1
2(

3)
: X

X-
XX

.
•

B
ea

ul
ie

u,
 J

.; 
P

er
ro

n,
 M

.; 
B

ou
sq

ue
t, 

J.
 2

00
4.

 M
ul

tiv
ar

ia
te

 p
at

te
rn

s 
of

 a
da

pt
iv

e 
ge

ne
tic

 v
ar

ia
tio

n 
an

d 
se

ed
 s

ou
rc

e 
tra

ns
fe

r i
n 

bl
ac

k 
sp

ru
ce

. C
an

. J
. F

or
. R

es
. 3

4(
3)

: 5
31

-5
45

.
•

B
ea

ul
ie

u,
 J

.; 
P

lo
ur

de
, A

.; 
D

ao
us

t, 
G

.; 
La

m
on

ta
gn

e,
 L

. 1
99

6.
 G

en
et

ic
 v

ar
ia

tio
n 

in
 ju

ve
ni

le
 g

ro
w

th
 in

 a
n 

ea
st

er
n 

w
hi

te
 p

in
e 

pr
ov

en
an

ce
-p

ro
ge

ny
 te

st
 e

st
ab

lis
he

d 
in

 Q
ue

be
c.

 
Fo

r. 
G

en
. 3

: 8
1-

90
.

•

B
ea

ul
ie

u,
 J

.; 
R

ai
nv

ill
e,

 A
. 2

00
5.

 A
da

pt
at

io
n 

to
 c

lim
at

e 
ch

an
ge

: G
en

et
ic

 v
ar

ia
tio

n 
is

 b
ot

h 
a 

sh
or

t- 
an

d 
a 

lo
ng

-te
rm

 s
ol

ut
io

n.
 F

or
. C

hr
on

. 8
1(

5)
: 7

04
-7

09
.

•

B
ea

ul
ie

u,
 J

.; 
R

ai
nv

ill
e,

 A
.; 

D
ao

us
t, 

G
.; 

B
ou

sq
ue

t, 
J.

 2
00

1.
 L

a 
di

ve
rs

ité
 g

én
ét

iq
ue

 d
es

 e
sp

èc
es

 a
rb

or
es

ce
nt

es
 d

e 
la

 fo
rê

t b
or

éa
le

. L
e 

N
at

ur
al

is
te

 c
an

ad
ie

n 
12

5 
: 1

93
-2

02
.

•

B
ea

ul
ie

u,
 J

.; 
V

ill
en

eu
ve

, M
.; 

B
ou

sq
ue

t, 
J.

 1
99

8.
 O

ve
rv

ie
w

 o
f p

ro
gr

es
s 

in
 tr

ee
 b

re
ed

in
g 

in
 Q

ué
be

c 
w

ith
 e

m
ph

as
is

 o
n 

w
hi

te
 s

pr
uc

e 
an

d 
bl

ac
k 

sp
ru

ce
. P

ro
ce

ed
in

gs
, 2

6t
h 

m
ee

tin
g 

C
TI

A
-A

C
A

A
 P

ar
t 2

, S
ym

po
si

um
, S

ai
nt

e-
Fo

y,
 A

ug
us

t 1
8-

21
, 1

99
7.

 (J
. B

ea
ul

ie
u 

an
d 

D
. S

im
ps

on
, e

ds
.).

 p
p.

 2
-1

5.
•

B
ea

ul
ie

u,
 J

.; 
Zh

an
g,

 S
.Y

.; 
Y

u,
 Q

.; 
R

ai
nv

ill
e,

 A
. 2

00
6.

 C
om

pa
ris

on
 b

et
w

ee
n 

ge
ne

tic
 a

nd
 e

nv
iro

nm
en

ta
l i

nf
lu

en
ce

 o
n 

lu
m

be
r b

en
di

ng
 p

ro
pe

rti
es

 in
 y

ou
ng

 w
hi

te
 s

pr
uc

e.
 

W
oo

d 
an

d 
Fi

br
e 

S
ci

. 3
8(

3)
: 5

53
-5

64
.

•

B
ea

ul
ie

u,
 J

; B
er

ni
er

-C
ar

do
u,

 M
. 2

00
6.

 C
om

pa
ris

on
 o

f e
ar

ly
 h

ei
gh

t g
ro

w
th

 b
et

w
ee

n 
w

hi
te

 s
pr

uc
e 

se
ed

lin
gs

 a
nd

 ro
ot

ed
 c

ut
tin

gs
. C

an
. J

. F
or

. R
es

. 3
6:

 3
24

6-
32

50
.

•

78



B
lo

ui
n,

 D
.; 

B
ea

ul
ie

u,
 J

.; 
D

ao
us

t, 
G

.; 
P

ol
iq

ui
n,

 J
. 1

99
4.

 W
oo

d 
qu

al
ity

 o
f N

or
w

ay
 s

pr
uc

e 
gr

ow
n 

in
 p

la
nt

at
io

ns
 in

 Q
ue

be
c.

 W
oo

d 
an

d 
Fi

be
r S

ci
. 2

6:
 3

42
-3

53
.

•

C
lo

ut
ie

r, 
D

.; 
R

io
ux

, D
.; 

B
ea

ul
ie

u,
 J

.; 
S

ch
oe

n,
 D

. 2
00

3.
 S

om
at

ic
 s

ta
bi

lit
y 

of
 m

ic
ro

sa
te

lli
te

 lo
ci

 in
 e

as
te

rn
 w

hi
te

 p
in

e,
 P

in
us

 s
tro

bu
s 

L.
 H

er
ed

ity
 9

0:
 2

47
-2

52
.

•

C
or

riv
ea

u,
 A

.; 
B

ea
ul

ie
u,

 J
.; 

D
ao

us
t, 

G
. 1

98
6.

 A
ct

iv
ité

s 
de

 re
ch

er
ch

e 
du

 S
.C

.F
. e

n 
gé

né
tiq

ue
 e

t a
m

él
io

ra
tio

n 
de

s 
 a

rb
re

s 
fo

re
st

ie
rs

 a
u 

Q
ué

be
c.

 In
 P

ro
ce

ed
in

gs
, 2

0t
h 

B
ie

nn
al

 m
ee

tin
g 

A
C

A
A

-C
TI

A
, Q

ué
be

c,
 A

ug
us

t 1
9-

22
, 1

98
5.

 (F
. C

ar
on

, A
.G

. C
or

riv
ea

u 
an

d 
T.

J.
B

. B
oy

le
, e

ds
.).

 p
p.

 8
7-

93
.

•

C
or

riv
ea

u,
 A

.; 
B

ea
ul

ie
u,

 J
.; 

D
ao

us
t, 

G
. 1

98
8.

 P
he

no
ty

pi
c 

st
ab

ili
ty

 a
nd

 p
ro

du
ct

iv
ity

 o
f c

en
tra

l e
ur

op
ea

n 
N

or
w

ay
 s

pr
uc

e 
pr

ov
en

an
ce

s 
in

 Q
ué

be
c,

 C
an

ad
a.

 In
 N

or
w

ay
 

sp
ru

ce
: P

ro
ve

na
nc

es
, b

re
ed

in
g 

an
d 

ge
ne

tic
 c

on
se

rv
at

io
n.

 P
ro

c.
 IU

FR
O

 W
or

ki
ng

 P
ar

ty
 S

2.
02

-1
1,

 S
w

ed
en

, 1
98

8.
( L

.-G
. S

te
ne

r a
nd

 M
. W

er
ne

r, 
ed

s.
). 

In
st

. F
or

. I
m

pr
ov

. 
R

ep
. N

o 
11

. p
p.

 2
8-

51
.

•

C
or

riv
ea

u,
 A

.; 
B

ea
ul

ie
u,

 J
.; 

D
ao

us
t, 

G
. 1

99
1.

 H
er

ita
bi

lit
y 

an
d 

ge
ne

tic
 c

or
re

la
tio

ns
 o

f w
oo

d 
ch

ar
ac

te
rs

 o
f U

pp
er

 O
tta

w
a 

V
al

le
y 

w
hi

te
 s

pr
uc

e 
po

pu
la

tio
ns

 g
ro

w
n 

in
 Q

ue
be

c.
 

Fo
r. 

C
hr

on
. 6

7(
6)

:6
98

-7
05

.
•

C
or

riv
ea

u,
 A

.; 
B

ea
ul

ie
u,

 J
.; 

D
ao

us
t, 

G
.; 

P
lo

ur
de

, A
. 1

99
0.

 G
én

ét
iq

ue
 fo

re
st

iè
re

 à
 F

or
êt

s 
C

an
ad

a 
- R

ég
io

n 
du

 Q
ué

be
c.

 In
 P

ro
ce

ed
in

gs
, 2

2n
d 

B
ie

nn
al

 m
ee

tin
g 

A
C

A
A

-
C

TI
A

, E
dm

on
to

n,
 A

lb
er

ta
, A

ug
us

t 1
4-

18
 1

98
9.

 (S
. M

ag
nu

ss
en

 a
nd

 T
.J

.B
. B

oy
le

, e
ds

.).
 p

p.
 6

1-
64

.
•

C
or

riv
ea

u,
 A

.; 
B

ea
ul

ie
u,

 J
.; 

M
ot

he
, F

.; 
P

ol
iq

ui
n,

 J
.; 

D
ou

ce
t, 

J.
 1

99
0.

 D
en

si
té

 e
t l

ar
ge

ur
 d

e 
ce

rn
es

 d
es

 p
op

ul
at

io
ns

 d
'é

pi
ne

tte
s 

bl
an

ch
es

 d
e 

la
 ré

gi
on

 fo
re

st
iè

re
 d

es
 G

ra
nd

s 
La

cs
 e

t d
u 

S
ai

nt
-L

au
re

nt
. C

an
. J

. F
or

. R
es

. 2
0 

: 1
21

-1
29

.
•

D
ao

us
t, 

G
.; 

B
ea

ul
ie

u,
 J

. (
or

ga
ni

sa
te

ur
s)

. 1
99

3.
 C

om
pt

e 
re

nd
u 

de
 la

 jo
ur

né
e 

d'
éc

ha
ng

es
 s

ur
 la

 re
ch

er
ch

e 
et

 le
 d

év
el

op
pe

m
en

t e
n 

gé
né

tiq
ue

 d
e 

l'é
pi

ne
tte

 b
la

nc
he

 a
u 

Q
ué

be
c.

 S
er

vi
ce

 c
an

ad
ie

n 
de

s 
fo

rê
ts

. R
ap

p.
 In

f. 
LA

U
-X

-1
05

B
.

•

D
ao

us
t, 

G
.; 

B
ea

ul
ie

u,
 J

. 2
00

4.
 G

en
et

ic
s,

 B
re

ed
in

g,
 Im

pr
ov

em
en

t a
nd

 C
on

se
rv

at
io

n 
of

 P
in

us
 s

tro
bu

s 
in

 C
an

ad
a.

 In
 P

ro
ce

ed
in

gs
 o

f t
he

 IU
FR

O
 F

iv
e-

N
ee

dl
e 

P
in

es
 W

or
ki

ng
 

P
ar

ty
 C

on
fe

re
nc

e.
 J

ul
y 

23
-2

7,
 2

00
1.

 M
ed

fo
rd

, O
re

go
n,

 U
S

A
. (

S
ni

ez
ko

, R
.A

., 
S

. S
am

m
an

, S
.E

. S
ch

la
rb

au
m

 a
nd

 H
.B

. K
rie

be
l, 

ed
s.

). 
U

S
D

A
 F

or
es

t S
er

vi
ce

, R
oc

ky
 

M
ou

nt
ai

n 
R

es
ea

rc
h 

S
ta

tio
n.

 P
ro

ce
ed

in
gs

 R
M

R
S

-P
-3

2.
 F

or
t C

ol
lin

s,
 C

O
. p

p.
 3

-1
1.

•

D
ao

us
t, 

G
.; 

B
ea

ul
ie

u,
 J

.; 
C

or
riv

ea
u,

 A
. 1

98
7.

 A
pt

itu
de

 a
u 

bo
ut

ur
ag

e 
de

 l'
ép

ic
a 

co
m

m
un

 à
 l'

âg
e 

de
 la

 re
pr

od
uc

tio
n.

 / 
R

oo
tin

g 
ab

ili
ty

 o
f c

ut
tin

gs
 fr

om
 s

ex
ua

lly
 m

at
ur

e 
N

or
w

ay
 s

pr
uc

e.
 R

ap
p.

 In
f. 

/ I
nf

. R
ep

. L
A

U
-X

-7
5.

•

D
ao

us
t, 

G
.; 

M
ot

te
t, 

M
.-J

. 2
00

6.
 Im

pa
ct

 d
u 

ch
ar

an
ço

n 
du

 p
in

 b
la

nc
 (P

is
so

de
s 

st
ro

bi
 P

ec
k)

 d
an

s 
le

s 
pl

an
ta

tio
ns

 d
'é

pi
ne

tte
 d

e 
N

or
vè

ge
 (P

ic
ea

 a
bi

es
 (L

.) 
K

ar
st

.).
 P

ar
tie

 1
 : 

P
ro

du
ct

iv
ité

 e
t q

ua
lit

é 
de

s 
sc

ia
ge

s.
 F

or
. C

hr
on

. 8
2 

: 5
38

-5
49

.
•

D
ao

us
t, 

G
.; 

M
ot

te
t, 

M
.-J

. 2
00

6.
 Im

pa
ct

 o
f t

he
 w

hi
te

 p
in

e 
w

ee
vi

l (
P

is
so

de
s 

st
ro

bi
 P

ec
k)

 o
n 

N
or

w
ay

 s
pr

uc
e 

pl
an

ta
tio

ns
 (P

ic
ea

 a
bi

es
 (L

.) 
K

ar
st

). 
P

ar
t 1

: P
ro

du
ct

iv
ity

 a
nd

 
lu

m
be

r q
ua

lit
y.

 F
or

. C
hr

on
. 8

2 
: 7

45
-7

56
.

•

D
ao

us
t, 

G
.; 

P
lo

ur
de

, A
.; 

B
ea

ul
ie

u,
 J

. 1
99

5.
 In

flu
en

ce
 o

f c
ro

w
n 

si
ze

 a
nd

 m
at

ur
at

io
n 

on
 fl

ow
er

 p
ro

du
ct

io
n 

an
d 

se
x 

ex
pr

es
si

on
 in

 P
ic

ea
 g

la
uc

a 
tre

at
ed

 w
ith

 g
ib

be
re

lli
n 

A
4/

7.
 

Tr
ee

 P
hy

si
ol

. 1
5:

 4
71

-4
75

.
•

D
es

la
ur

ie
rs

, M
.; 

B
ea

ul
ie

u,
 J

.; 
D

ao
us

t, 
G

.; 
P

lo
ur

de
, A

. 1
99

3.
 E

ffe
ct

s 
of

 h
or

m
on

al
 a

nd
 p

hy
si

ol
og

ic
al

 s
tre

ss
es

 o
n 

al
lo

zy
m

e 
va

ria
nt

 s
eg

re
ga

tio
n 

in
 P

ic
ea

 g
la

uc
a.

 In
 

P
ro

ce
ed

in
gs

, 2
4t

h 
B

ie
nn

ia
l m

ee
tin

g 
C

TI
A

/A
C

A
A

, F
re

de
ric

to
n,

 N
ew

 B
ru

ns
w

ic
k,

 A
ug

us
t 1

5-
19

, 1
99

3.
 (J

. L
av

er
ea

u,
 e

d.
). 

pp
. 1

10
-1

14
.

•

D
es

po
nt

s,
 M

.; 
P

lo
ur

de
, A

.; 
B

ea
ul

ie
u,

 J
.; 

D
ao

us
t, 

G
. 1

99
3.

 Im
pa

ct
 d

e 
la

 s
él

ec
tio

n 
su

r l
a 

va
ria

bi
lit

é 
gé

né
tiq

ue
 d

e 
l'é

pi
ne

tte
 b

la
nc

he
 a

u 
Q

ué
be

c.
 C

an
. J

. F
or

. R
es

. 2
3:

 1
19

6-
12

02
.

•

G
ro

up
e 

de
 tr

av
ai

l s
ur

 l'
am

él
io

ra
tio

n 
gé

né
tiq

ue
 d

u 
M

FO
 - 

Q
ué

be
c.

 1
99

3.
 É

ta
t d

e 
l'a

m
él

io
ra

tio
n 

gé
né

tiq
ue

 d
es

 e
sp

èc
es

 fo
re

st
iè

re
s 

au
 Q

ué
be

c 
et

 b
es

oi
ns

 e
n 

pl
an

ts
 

gé
né

tiq
ue

m
en

t a
m

él
io

ré
s 

po
ur

 le
 re

bo
is

em
en

t. 
M

in
is

tè
re

 d
es

 F
or

êt
s 

du
 Q

ué
be

c,
 S

er
vi

ce
 d

'a
m

él
io

ra
tio

n 
de

s 
ar

br
es

. 9
2 

p.
•

H
er

ná
nd

ez
, R

.; 
B

us
to

s,
 C

.; 
Fo

rti
n,

 Y
.; 

B
ea

ul
ie

u,
 J

. 2
00

1.
 W

oo
d 

m
ac

hi
ni

ng
 p

ro
pe

rti
es

 o
f w

hi
te

 s
pr

uc
e 

fro
m

 p
la

nt
at

io
n 

fo
re

st
s.

 F
or

. P
ro

d.
 J

. 5
1:

 8
2-

88
.

•

Ja
ra

m
ill

o-
C

or
re

a,
 J

.P
.; 

B
ea

ul
ie

u,
 J

.; 
B

ou
sq

ue
t, 

J.
 2

00
1.

 C
on

tra
st

in
g 

ev
ol

ut
io

na
ry

 fo
rc

es
 d

riv
in

g 
po

pu
la

tio
n 

st
ru

ct
ur

e 
at

 E
S

TP
s,

 a
llo

zy
m

es
 a

nd
 q

ua
nt

ita
tiv

e 
tra

its
 in

 w
hi

te
 

sp
ru

ce
. M

ol
. E

co
l. 

10
: 2

72
9-

27
40

.
•

K
ou

ba
a,

 A
.; 

Is
ab

el
, N

.; 
Zh

an
g,

 S
.Y

.; 
B

ea
ul

ie
u,

 J
.; 

B
ou

sq
ue

t, 
J.

 2
00

5.
 T

ra
ns

iti
on

 fr
om

 ju
ve

ni
le

 to
 m

at
ur

e 
w

oo
d 

in
 P

ic
ea

 m
ar

ia
na

 (M
ill

.) 
B

.S
.P

. W
oo

d 
an

d 
Fi

be
r S

ci
. 3

7(
3)

: 
44

5-
45

5.
•

K
ou

ba
a,

 A
.; 

Zh
an

g,
 S

.Y
.; 

Is
ab

el
, N

.; 
B

ea
ul

ie
u,

 J
.; 

B
er

ni
er

-C
ar

do
u,

 M
.; 

B
ou

sq
ue

t, 
J.

 2
00

0.
 C

or
re

la
tio

ns
 b

et
w

ee
n 

ju
ve

ni
le

-m
at

ur
e 

w
oo

d 
de

ns
ity

 a
nd

 g
ro

w
th

 in
 b

la
ck

 
sp

ru
ce

.  
W

oo
d 

an
d 

Fi
be

r S
ci

. 3
2:

 6
1-

71
.

•

79



La
ro

cq
ue

, G
.; 

B
ea

ul
ie

u,
 J

.; 
D

ao
us

t, 
G

.; 
U

ng
, C

.-H
. 2

00
7.

 D
év

el
op

pe
m

en
t j

uv
én

ile
 d

e 
25

 fa
m

ill
es

 d
e 

pi
n 

bl
an

c 
(P

in
us

 s
tro

bu
s 

L.
) i

ss
ue

s 
de

 p
ol

lin
is

at
io

n 
lib

re
 e

n 
pl

an
ta

tio
ns

 m
él

an
gé

es
 a

ve
c 

l'a
ul

ne
 ru

gu
eu

x 
(A

ln
us

 in
ca

na
). 

R
es

so
u.

 n
at

. C
an

., 
S

er
v.

 c
an

. f
or

., 
R

ap
p.

 in
f. 

 L
A

U
-X

-1
29

F.
•

La
ro

cq
ue

, G
.; 

B
ea

ul
ie

u,
 J

.; 
D

ao
us

t, 
G

.; 
U

ng
, C

.-H
. 2

00
7.

 J
uv

en
ile

 d
ev

el
op

m
en

t o
f 2

5 
op

en
-p

ol
lin

at
ed

 fa
m

ili
es

 o
f e

as
te

rn
 w

hi
te

 p
in

e 
(P

in
us

 s
tro

bu
s 

L.
) i

nt
er

pl
an

te
d 

w
ith

 
gr

ey
 a

ld
er

 (A
ln

us
 in

ca
na

). 
N

at
. R

es
ou

r. 
C

an
., 

C
an

. F
or

. S
er

v.
, I

nf
. R

ep
. L

A
U

-X
-1

29
.

•

La
ro

cq
ue

, G
.; 

B
ea

ul
ie

u,
 J

.; 
D

ao
us

t, 
G

.; 
Zh

an
g,

 S
.Y

. 2
00

7.
 D

év
el

op
pe

m
en

t d
e 

la
 d

en
si

té
 d

u 
bo

is
 c

he
z 

de
s 

fa
m

ill
es

 d
e 

je
un

es
 p

in
s 

bl
an

cs
 (P

in
us

 s
tro

bu
s 

L.
) e

n 
po

lli
ni

sa
tio

n 
lib

re
. R

es
so

ur
. n

at
. C

an
., 

S
er

v.
 c

an
. f

or
., 

R
ap

p.
 in

f. 
 L

A
U

-X
-1

31
F.

•

La
ro

cq
ue

, G
.; 

B
ea

ul
ie

u,
 J

.; 
D

ao
us

t, 
G

.; 
Zh

an
g,

 S
.Y

. 2
00

7.
 W

oo
d 

de
ns

ity
 d

ev
el

op
m

en
t i

n 
yo

un
g 

op
en

-p
ol

lin
at

ed
 e

as
te

rn
 w

hi
te

 p
in

e 
(P

in
us

 s
tro

bu
s 

L.
) f

am
ili

es
. N

at
. 

R
es

ou
r. 

C
an

., 
C

an
. F

or
. S

er
v.

, I
nf

. R
ep

. L
A

U
-X

-1
31

.
•

Li
, P

.; 
B

ea
ul

ie
u,

 J
.; 

B
ou

sq
ue

t, 
J.

 1
99

7.
 G

en
et

ic
 s

tru
ct

ur
e 

an
d 

pa
tte

rn
s 

of
 g

en
et

ic
 v

ar
ia

tio
n 

am
on

g 
po

pu
la

tio
ns

 in
 e

as
te

rn
 w

hi
te

 s
pr

uc
e 

(P
ic

ea
 g

la
uc

a)
. C

an
. J

. F
or

. R
es

. 
27

: 1
89

-1
98

.
•

Li
, P

.; 
B

ea
ul

ie
u,

 J
.; 

C
or

riv
ea

u,
 A

.; 
B

ou
sq

ue
t, 

J.
 1

99
3.

 G
en

et
ic

 v
ar

ia
tio

n 
in

 ju
ve

ni
le

 g
ro

w
th

 a
nd

 p
he

no
lo

gy
 in

 a
 w

hi
te

 s
pr

uc
e 

pr
ov

en
an

ce
-p

ro
ge

ny
 te

st
. S

ilv
ae

 G
en

et
ic

a 
42

(1
): 

52
-6

0.
•

Li
, P

.; 
B

ea
ul

ie
u,

 J
.; 

D
ao

us
t, 

G
.; 

P
lo

ur
de

, A
. 1

99
7.

 P
at

te
rn

s 
of

 a
da

pt
iv

e 
ge

ne
tic

 v
ar

ia
tio

n 
in

 e
as

te
rn

 w
hi

te
 p

in
e 

(P
in

us
 s

tro
bu

s)
 fr

om
 Q

ue
be

c.
 C

an
. J

. F
or

. R
es

. 2
7:

 1
99

-2
06

.
•

Li
, P

.; 
B

ea
ul

ie
u,

 J
.; 

M
ag

nu
ss

en
, S

.; 
D

ao
us

t, 
G

.; 
P

lo
ur

de
, A

. 1
99

6.
 A

pp
lic

at
io

n 
de

 m
ét

ho
de

s 
d'

an
al

ys
e 

sp
at

ia
le

 à
 d

eu
x 

te
st

s 
gé

né
tiq

ue
s 

de
 p

in
 b

la
nc

. R
es

so
ur

. n
at

. C
an

., 
S

er
v.

 c
an

. f
or

., 
R

ap
p.

 In
f. 

LA
U

-X
-1

20
F.

•

Li
, P

.; 
B

ea
ul

ie
u,

 J
.; 

M
ag

nu
ss

en
, S

.; 
D

ao
us

t, 
G

.; 
P

lo
ur

de
, A

. 1
99

6.
 A

pp
lic

at
io

n 
of

 s
pa

tia
l s

ta
tis

tic
s 

in
 tw

o 
ge

ne
tic

 te
st

s 
of

 e
as

te
rn

 w
hi

te
 p

in
e.

 N
at

. R
es

ou
r. 

C
an

., 
C

an
. F

or
. 

S
er

v.
, I

nf
. R

ep
. L

A
U

-X
-1

20
.

•

M
es

si
er

, C
.; 

P
ar

en
t, 

S
.; 

C
he

ng
ao

u,
 M

.; 
B

ea
ul

ie
u,

 J
. 1

99
9.

 J
uv

en
ile

 g
ro

w
th

 a
nd

 c
ro

w
n 

m
or

ph
ol

og
ic

al
 p

la
st

ic
ity

 o
f e

as
te

rn
 w

hi
te

 p
in

es
 (P

in
us

 s
tro

bu
s 

L.
) p

la
nt

ed
 a

lo
ng

 a
 

na
tu

ra
l l

ig
ht

 g
ra

di
en

t: 
R

es
ul

ts
 a

fte
r 6

 y
ea

rs
. F

or
. C

hr
on

. 7
5:

 2
75

-2
79

.
•

M
ot

te
t, 

M
-J

.; 
D

ao
us

t, 
G

.; 
Zh

an
g,

 S
.Y

. 2
00

6.
 Im

pa
ct

 d
u 

ch
ar

an
ço

n 
du

 p
in

 b
la

nc
 (P

is
so

de
s 

st
ro

bi
 P

ec
k)

 d
an

s 
le

s 
pl

an
ta

tio
ns

 d
'é

pi
ne

tte
 d

e 
N

or
vè

ge
 (P

ic
ea

 a
bi

es
 (L

.) 
K

ar
st

.).
 P

ar
tie

 2
 : 

P
ro

pr
ié

té
s 

du
 b

oi
s 

de
s 

sc
ia

ge
s.

 F
or

. C
hr

on
. 8

2 
: 7

12
-7

22
.

•

M
ul

lin
, T

.J
.; 

A
nd

er
ss

on
, B

.; 
B

as
tie

n,
 J

.-C
.; 

B
ea

ul
ie

u,
 J

.; 
B

ur
do

n,
 R

.D
.; 

D
vo

ra
k,

 W
.S

.; 
K

in
g,

 J
.N

.; 
K

on
do

, T
.; 

K
ra

ko
w

sk
i, 

J.
; L

ee
, S

.D
.; 

M
cK

ea
nd

, S
.E

.; 
P

âq
ue

s,
 L

.; 
R

af
fin

, 
A

.; 
R

us
se

ll,
 J

.; 
S

kr
øp

pa
, T

.; 
S

to
eh

r, 
M

.; 
Y

an
ch

uk
, A

.D
. 2

00
9.

  E
co

no
m

ic
 im

po
rta

nc
e,

 b
re

ed
in

g 
ob

je
ct

iv
es

 a
nd

 a
ch

ie
ve

m
en

ts
.  

C
ha

pt
er

 2
 In

: G
en

om
ic

s 
of

 C
on

ife
rs

.  
E

di
te

d 
by

: C
. P

lo
m

io
n 

an
d 

V
ol

um
e 

in
 G

en
om

ic
s 

of
 In

du
st

ria
l C

ro
ps

. (
C

. K
ol

e,
 e

d.
). 

S
ci

en
ce

 P
ub

lis
he

rs
, I

nc
., 

N
ew

 H
am

ps
hi

re
; E

de
nb

rid
ge

 L
td

., 
U

K
. I

n 
pr

es
s.

•

P
lo

ur
de

, A
.; 

B
ea

ul
ie

u,
 J

.; 
D

ao
us

t, 
G

. 1
99

4.
 T

re
e 

ge
ne

tic
s 

an
d 

im
pr

ov
em

en
t a

t F
O

R
C

A
N

 Q
ue

be
c:

 1
99

1-
19

93
.  

In
 P

ro
ce

ed
in

gs
, 2

4t
h 

B
ie

nn
al

 m
ee

tin
g 

A
C

A
A

-C
TI

A
, 

Fr
ed

er
ic

to
n,

 N
ew

 B
ru

ns
w

ic
k,

 A
ug

us
t 1

5-
19

, 1
99

3.
 (J

. L
av

er
ea

u,
 e

d.
). 

pp
. 7

0-
74

.
•

P
lo

ur
de

, A
.; 

B
ea

ul
ie

u,
 J

.; 
D

ao
us

t, 
G

.; 
C

or
riv

ea
u,

 A
. 1

99
2.

 G
én

ét
iq

ue
 fo

re
st

iè
re

 à
 F

or
êt

s 
C

an
ad

a 
- R

ég
io

n 
du

 Q
ué

be
c.

 S
om

m
ai

re
 d

es
 tr

av
au

x 
19

89
-1

99
0.

 In
 P

ro
ce

ed
in

gs
, 

23
rd

 B
ie

nn
al

 m
ee

tin
g 

A
C

A
A

-C
TI

A
, O

tta
w

a,
 O

nt
ar

io
, A

ug
us

t, 
19

-2
3,

 1
99

1.
 (S

. M
ag

nu
ss

en
, J

. L
av

er
ea

u,
 a

nd
 T

.J
.B

. B
oy

le
, e

ds
.).

 P
p.

 6
9-

73
.

•

P
lo

ur
de

, A
.; 

D
ao

us
t, 

G
.; 

B
ea

ul
ie

u,
 J

. 1
99

5.
 F

or
es

t t
re

e 
ge

ne
tic

 c
on

se
rv

at
io

n 
ac

tiv
iti

es
 a

t t
he

 L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
. I

n 
P

ro
c.

 W
or

ks
ho

p 
on

 F
or

es
t G

en
et

ic
 R

es
ou

rc
e 

C
on

se
rv

at
io

n 
an

d 
M

an
ag

em
en

t i
n 

C
an

ad
a.

 N
ov

. 1
5-

18
, 1

99
3,

 T
or

on
to

, O
nt

. (
T.

 N
ie

m
an

, A
. M

os
se

le
r a

nd
 G

. M
ur

ra
y,

 c
om

ps
.).

 N
at

. R
es

ou
r. 

C
an

., 
P

et
aw

aw
a 

N
at

. F
or

. 
In

st
., 

C
ha

lk
 R

iv
er

, O
nt

. I
nf

. R
ep

. P
I-X

-1
19

. p
p.

 5
7-

61
.

•

R
ai

nv
ill

e,
 A

.; 
B

ea
ul

ie
u,

 J
. 2

00
5.

 A
da

pt
at

io
n 

au
x 

ch
an

ge
m

en
ts

 c
lim

at
iq

ue
s 

: l
a 

gé
né

tiq
ue

 p
eu

t-e
lle

 n
ou

s 
se

rv
ir?

 A
ct

es
 d

u 
co

llo
qu

e 
C

ha
ng

em
en

ts
 c

lim
at

iq
ue

s 
et

 fo
re

st
er

ie
 : 

im
pa

ct
s 

et
 a

da
pt

at
io

n.
 B

ai
e-

C
om

ea
u,

 Q
ué

be
c,

 2
0 

et
 2

1 
av

ril
 2

00
5.

 p
p.

 1
8-

21
.

•

R
ai

nv
ill

e,
 A

.; 
B

ea
ul

ie
u,

 J
. 2

00
7.

 T
ire

r p
ro

fit
 d

'u
ne

 e
sp

èc
e 

à 
ha

ut
 re

nd
em

en
t :

 q
ua

ra
nt

e 
an

né
es

 d
'e

ffo
rts

 in
té

gr
és

 e
t c

on
tin

us
 e

n 
am

él
io

ra
tio

n 
gé

né
tiq

ue
 d

e 
l'é

pi
ne

tte
 

bl
an

ch
e.

 R
és

um
és

 d
u 

co
llo

qu
e 

D
es

 p
la

nt
s 

au
x 

pl
an

ta
tio

ns
 : 

te
ch

ni
qu

es
, t

ec
hn

ol
og

ie
s 

et
 p

er
fo

rm
an

ce
s.

 1
9 

se
pt

em
br

e 
20

07
, Q

ué
be

c.
 p

p.
 7

-1
0.

•

Y
u,

 Q
.; 

D
ia

n-
Q

in
g,

 Y
.; 

Zh
an

g,
 S

.Y
.; 

B
ea

ul
ie

u,
 J

.; 
D

uc
he

sn
e,

 I.
 2

00
3.

 G
en

et
ic

 v
ar

ia
tio

n 
in

 d
ec

ay
 re

si
st

an
ce

 a
nd

 it
s 

co
rre

la
tio

n 
to

 w
oo

d 
de

ns
ity

 a
nd

 g
ro

w
th

 in
 w

hi
te

 s
pr

uc
e 

(P
ic

ea
 g

la
uc

a 
[M

oe
nc

h]
 V

os
s)

. C
an

. J
. F

or
. R

es
. 3

3:
 2

17
7-

21
83

.
•

Zh
an

g,
 S

.Y
.; 

Y
u,

 Q
.; 

B
ea

ul
ie

u,
 J

. 2
00

4.
 G

en
et

ic
 v

ar
ia

tio
n 

in
 v

en
ee

r q
ua

lit
y 

an
d 

its
 c

or
re

la
tio

n 
to

 g
ro

w
th

 in
 w

hi
te

 s
pr

uc
e.

 C
an

. J
. F

or
. R

es
. 3

4:
 1

31
1-

13
18

.
•

80



G
eo

gr
ap

hi
c 

bi
ot

yp
e 

an
d 

ho
st

-a
ss

oc
ia

te
d 

lo
ca

l a
da

pt
at

io
n 

in
 a

 p
ol

yp
ha

go
us

 s
pe

ci
es

, L
am

bd
in

a 
fis

ce
lla

ria
 (L

ep
id

op
te

ra
: 

G
eo

m
et

rid
ae

), 
fe

ed
in

g 
on

 b
al

sa
m

 fi
r o

n 
An

tic
os

ti 
Is

la
nd

, C
an

ad
a

Ab
st

ra
ct

Th
e 

de
ba

te
 a

bo
ut

 m
ec

ha
ni

sm
s 

un
de

rly
in

g 
th

e 
ev

ol
ut

io
n 

of
 h

os
t s

pe
ci

al
iz

at
io

n 
by

 h
er

bi
vo

ro
us

 in
se

ct
s 

re
m

ai
ns

 o
pe

n.
 N

at
ur

al
 s

el
ec

tio
n 

m
ay

 a
ct

 lo
ca

lly
 a

nd
 le

ad
 to

 d
iff

er
en

t p
at

te
rn

s 
of

 g
eo

gr
ap

hi
c 

va
ria

tio
n 

in
 li

fe
 h

is
to

ry
 tr

ai
ts

 o
f p

ol
yp

ha
go

us
 h

er
bi

vo
re

s.
 T

he
 h

yp
ot

he
si

s 
of

 
ge

ne
tic

al
ly

-b
as

ed
 tr

ad
e-

of
fs

 in
 o

ffs
pr

in
g 

pe
rfo

rm
an

ce
 o

n 
di

ffe
re

nt
 h

os
ts

 h
as

 b
ee

n 
pr

op
os

ed
, b

ut
 th

is
 h

as
 ra

re
ly

 b
ee

n 
de

m
on

st
ra

te
d.

 
U

nd
er

 la
bo

ra
to

ry
 c

on
di

tio
ns

, t
he

 b
io

lo
gi

ca
l p

er
fo

rm
an

ce
 o

f t
w

o 
po

pu
la

tio
ns

 o
f t

he
 h

em
lo

ck
 lo

op
er

 L
am

bd
in

a 
fis

ce
lla

ria
 (G

ue
né

e)
, a

 h
ig

hl
y 

po
ly

ph
ag

ou
s 

le
pi

do
pt

er
an

, w
as

 c
om

pa
re

d 
w

he
n 

re
ar

ed
 o

n 
th

re
e 

di
ffe

re
nt

 tr
ee

 h
os

t s
pe

ci
es

: b
al

sa
m

 fi
r, 

ea
st

er
n 

he
m

lo
ck

 a
nd

 s
ug

ar
 

m
ap

le
. O

ne
 p

op
ul

at
io

n 
or

ig
in

at
ed

 fr
om

 A
nt

ic
os

ti 
Is

la
nd

, Q
ué

be
c,

 C
an

ad
a,

 w
he

re
 th

e 
in

se
ct

 h
as

 e
vo

lv
ed

 w
ith

ou
t h

av
in

g 
ac

ce
ss

 to
 tw

o 
of

 
th

e 
th

re
e 

tre
e 

sp
ec

ie
s 

te
st

ed
, t

he
 o

th
er

 b
ei

ng
 fr

om
 th

e 
m

ai
nl

an
d 

w
he

re
 a

ll 
tre

e 
sp

ec
ie

s 
ar

e 
pr

es
en

t. 
W

he
n 

re
ar

ed
 o

n 
ba

ls
am

 fi
r f

ol
ia

ge
, 

w
hi

ch
 w

as
 n

at
ur

al
ly

 a
va

ila
bl

e 
to

 e
ac

h 
po

pu
la

tio
n,

 la
rv

ae
 fr

om
 A

nt
ic

os
ti 

Is
la

nd
 u

nd
er

w
en

t f
ou

r i
ns

ta
rs

 c
om

pa
re

d 
w

ith
 fi

ve
 fo

r t
he

 m
ai

nl
an

d 
po

pu
la

tio
n,

 in
di

ca
tin

g 
th

e 
ex

is
te

nc
e 

of
 g

eo
gr

ap
hi

c 
bi

ot
yp

es
 in

 L
. f

is
ce

lla
ria

. W
he

n 
re

ar
ed

 o
n 

th
e 

fo
lia

ge
 o

f n
on

-n
at

ur
al

ly
 a

va
ila

bl
e 

ho
st

 
tre

es
, l

ar
va

e 
fro

m
 A

nt
ic

os
ti 

Is
la

nd
 h

ad
 a

 h
ig

he
r i

nc
id

en
ce

 o
f s

up
er

nu
m

er
ar

y 
in

st
ar

s.
 T

hi
s 

is
 a

 u
ni

qu
e 

ex
am

pl
e 

w
he

re
 lo

ca
l a

da
pt

at
io

n 
to

 
en

vi
ro

nm
en

ta
l c

on
di

tio
ns

 o
f a

n 
in

se
ct

 h
er

bi
vo

re
 is

 e
xp

re
ss

ed
 th

ro
ug

h 
a 

di
ffe

re
nt

 n
um

be
r o

f l
ar

va
l i

ns
ta

rs
. M

or
eo

ve
r, 

th
e 

An
tic

os
ti 

Is
la

nd
 

po
pu

la
tio

n 
sh

ow
ed

 a
 h

ig
he

r g
ro

w
th

-r
el

at
ed

 in
de

x 
on

 th
e 

ho
st

 a
va

ila
bl

e 
to

 b
ot

h 
po

pu
la

tio
ns

, t
hu

s 
in

di
ca

tin
g 

th
at

 a
 fi

tn
es

s 
tra

de
-o

ff 
w

as
 th

e 
ev

ol
ut

io
na

ry
 p

ro
ce

ss
 u

nd
er

ly
in

g 
th

e 
lo

ca
l a

da
pt

at
io

n 
of

 th
is

 p
op

ul
at

io
n 

on
 b

al
sa

m
 fi

r.

C
om

m
en

t(s
)

Ke
yw

or
ds

: l
oc

al
 a

da
pt

at
io

n,
 s

pe
ci

al
iz

at
io

n,
 fi

tn
es

s 
tra

de
-o

ff,
 g

ro
w

th
 re

la
te

d 
in

de
x,

 g
eo

gr
ap

hi
c 

bi
ot

yp
e,

 is
la

nd
 e

co
lo

gy
, g

eo
gr

ap
hi

c 
is

ol
at

io
n

O
bj

ec
tiv

e(
s)

Te
st

in
g 

th
e 

hy
po

th
es

is
 o

f g
en

et
ic

al
ly

-b
as

ed
 tr

ad
e-

of
fs

 in
 o

ffs
pr

in
g 

pe
rfo

rm
an

ce
 o

n 
di

ffe
re

nt
 h

os
ts

.

St
ud

y 
le

ad
er

(s
)

C
ol

la
bo

ra
to

r(
s)

La
yo

ut
/d

es
ig

n

Pr
oj

ec
t s

ta
tu

s
C

om
pl

et
ed

H
éb

er
t, 

C
hr

is
tia

n
E-

M
ai

l:
ch

he
be

rt@
rn

ca
n.

gc
.c

a
Te

l.
(4

18
) 6

48
-5

89
6

C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
•

-
-

-
Ex

t.

La
va

l U
ni

ve
rs

ity
 (F

ac
ul

ty
 o

f F
or

es
try

, G
eo

gr
ap

hy
 a

nd
 G

eo
m

at
ic

s)
-

H
un

dr
ed

s 
of

 p
up

ae
 w

er
e 

co
lle

ct
ed

 in
 a

 p
ur

e 
an

d 
m

at
ur

e 
ba

ls
am

 fi
r s

ta
nd

 n
ea

r L
ac

 P
rin

ce
to

n 
(4

9°
52

' N
, 6

4°
11

' W
) o

n 
An

tic
os

ti 
Is

la
nd

, 
he

re
in

af
te

r r
ef

er
re

d 
to

 a
s 

th
e 

is
la

nd
 p

op
ul

at
io

n.
 E

m
er

gi
ng

 m
ot

hs
 w

er
e 

re
ar

ed
 in

 g
ro

up
s 

of
 2

5-
50

 in
 s

cr
ee

ne
d 

Pl
ex

ig
la

s 
ca

ge
s 

(0
.1

2 
m

³)
 a

t 
20

°C
, 4

5%
 R

H
 a

nd
 1

6L
 : 

8D
 p

ho
to

pe
rio

d.
 A

n 
8%

 s
ug

ar
-w

at
er

 s
ol

ut
io

n 
pu

t i
n 

a 
vi

al
 p

lu
gg

ed
 w

ith
 c

ot
to

n 
w

oo
l w

as
 p

ro
vi

de
d 

to
 fe

ed
 th

e 
m

ot
hs

, a
nd

 b
al

sa
m

 fi
r b

ra
nc

he
s 

be
ar

in
g 

lic
he

ns
 w

er
e 

ad
de

d 
fo

r o
vi

po
si

tio
n.

 F
em

al
e 

m
ot

hs
 (n

 =
 7

5)
 w

er
e 

co
lle

ct
ed

 w
ith

 a
n 

in
se

ct
 n

et
 in

 a
 

pu
re

 a
nd

 m
at

ur
e 

ba
ls

am
 fi

r s
ta

nd
 a

t S
ai

nt
-J

ac
qu

es
-d

e-
Le

ed
s 

(4
6°

17
' N

, 7
1°

21
' W

), 
he

re
in

af
te

r r
ef

er
re

d 
to

 a
s 

th
e 

m
ai

nl
an

d 
po

pu
la

tio
n,

 a
nd

 
re

ar
ed

 a
s 

de
sc

rib
ed

 fo
r t

he
 is

la
nd

 p
op

ul
at

io
n.

 F
ol

lo
w

in
g 

th
e 

ov
ip

os
iti

on
 p

er
io

d,
 c

ag
es

 c
on

ta
in

in
g 

se
ve

ra
l t

ho
us

an
d 

ov
er

w
in

te
rin

g 
eg

gs
 o

f 
ea

ch
 p

op
ul

at
io

n 
w

er
e 

pl
ac

ed
 in

 a
 fi

el
d 

in
se

ct
ar

y.
 T

he
 fo

llo
w

in
g 

sp
rin

g,
 a

t p
ea

k 
ha

tc
hi

ng
 (J

un
e 

10
), 

22
5 

la
rv

ae
 o

f e
ac

h 
po

pu
la

tio
n 

w
er

e 
ra

nd
om

ly
 s

el
ec

te
d 

an
d 

al
lo

ca
te

d 
to

 o
ne

 o
f t

hr
ee

 g
ro

up
s 

of
 7

5 
th

at
 w

er
e 

fe
d 

on
 th

e 
fo

lia
ge

 o
f b

al
sa

m
 fi

r, 
ea

st
er

n 
he

m
lo

ck
 o

r s
ug

ar
 m

ap
le

. 
Fi

ve
 tr

ee
s 

fro
m

 e
ac

h 
sp

ec
ie

s 
w

er
e 

se
le

ct
ed

 a
nd

 n
um

be
re

d 
pr

io
r t

o 
th

e 
be

gi
nn

in
g 

of
 th

e 
ex

pe
rim

en
t n

ea
r t

he
 S

t-J
ac

qu
es

-d
e-

Le
ed

s 
ba

ls
am

 
fir

 s
ta

nd
 w

he
re

 a
ll 

tre
e 

sp
ec

ie
s 

w
er

e 
fo

un
d 

w
ith

in
 a

 ra
di

us
 o

f 5
00

 m
. T

he
re

fo
re

, e
ac

h 
ho

st
 tr

ee
 tr

ea
tm

en
t w

as
 re

pl
ic

at
ed

 fi
ve

 ti
m

es
 (1

5 
la

rv
ae

 p
er

 p
op

ul
at

io
n 

w
er

e 
re

ar
ed

 o
n 

th
e 

fo
lia

ge
 fr

om
 e

ac
h 

tre
e)

. S
ho

ot
s 

be
ar

in
g 

tw
o 

or
 th

re
e 

yo
un

g 
le

av
es

 o
f s

ug
ar

 m
ap

le
 o

r 1
-y

ea
ro

ld
+ 

cu
rr

en
t-y

ea
r n

ee
dl

es
 o

f t
he

 tw
o 

co
ni

fe
ro

us
 s

pe
ci

es
 w

er
e 

pr
ov

id
ed

 a
s 

fo
od

 fo
r t

he
 la

rv
ae

. T
hr

ou
gh

ou
t t

he
 e

xp
er

im
en

t, 
la

rv
ae

 a
lw

ay
s 

re
ce

iv
ed

 fo
lia

ge
 fr

om
 th

e 
sa

m
e 

tre
es

.

81



Sp
ec

ie
s

C
ol

la
bo

ra
to

r(
s)

D
at

a 
ac

tiv
ity

D
at

a 
st

ab
ilit

y

Tr
ea

tm
en

t(s
)

M
ea

su
re

m
en

t(s
)

Es
ta

bl
is

hm
en

t 
ye

ar
(s

)
19

94

M
ea

su
re

m
en

t 
ye

ar
(s

)
19

94

Tr
ea

tm
en

t 
ye

ar
(s

)

D
at

a 
lo

ca
tio

n

M
et

ad
at

a 
cr

ea
tio

n 
da

te
20

09
-0

2-
04

M
et

ad
at

a 
m

od
ifi

ca
tio

n 
da

te

C
on

tri
bu

to
r(

s)
 to

 
th

e 
cr

ea
tio

n 
of

 
th

e 
m

et
ad

at
a

Ba
ls

am
 fi

r
•

Ba
uc

e,
 É

ric
E-

M
ai

l:
er

ic
.b

au
ce

@
sb

f.u
la

va
l.c

a
Te

l.
(4

18
) 6

56
-3

64
7

La
va

l U
ni

ve
rs

ity
 (F

ac
ul

ty
 o

f F
or

es
try

, G
eo

gr
ap

hy
 a

nd
 G

eo
m

at
ic

s)
•

-
-

-
Ex

t.

Be
rth

ia
um

e,
 R

ic
ha

rd
E-

M
ai

l:
R

be
rth

ia
um

e@
rn

ca
n.

gc
.c

a
Te

l.
(4

18
) 6

48
-5

89
6

C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
•

-
-

-
Ex

t.

Br
od

eu
r, 

Ja
cq

ue
s

E-
M

ai
l:

Te
l.

•

-
-

-
Ex

t.

•

C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
•

82



Pu
bl

ic
at

io
n(

s)

R
es

ea
rc

h 
si

te
(s

)

M
et

ad
at

a 
m

od
ifi

ca
tio

n 
da

te

S
ite

 n
am

e
N

ea
rb

y 
ci

ty
Lo

ng
.

La
t.

A
lt.

 
(m

)
A

re
a 

(h
a)

C
an

ad
ia

n 
ec

oz
on

e
Q

ue
be

c 
bi

oc
lim

at
ic

 
su

bd
om

ai
n

Q
ue

be
c 

ad
m

in
is

tra
-

tiv
e 

re
gi

on

D
es

ig
n 

st
at

us
P

lo
t i

nt
eg

rit
y

P
lo

t t
yp

e
C

om
m

en
ts

P
or

t-M
en

ie
r

-6
3.

01
49

.4
8

B
or

ea
l 

S
hi

el
d

E
as

te
rn

  b
al

sa
m

 
fir

-w
hi

te
 b

irc
h

09
A

ba
nd

on
ed

H
éb

er
t, 

C
. 2

00
6.

 G
eo

gr
ap

hi
c 

bi
ot

yp
e 

an
d 

ho
st

-a
ss

oc
ia

te
d 

lo
ca

l a
da

pt
at

io
n 

in
 a

 p
ol

yp
ha

go
us

 s
pe

ci
es

, L
am

bd
in

a 
fis

ce
lla

ria
 (L

ep
id

op
te

ra
: G

eo
m

et
rid

ae
) f

ee
di

ng
 o

n 
ba

ls
am

 
fir

 o
n 

A
nt

ic
os

ti 
Is

la
nd

, C
an

ad
a,

 B
ul

le
tin

 o
f E

nt
om

ol
og

ic
al

 R
es

ea
rc

h 
96

:6
19

-6
27

.
•

83



Ic
e 

st
or

m
 c

as
e 

st
ud

y

Ab
st

ra
ct

A 
m

aj
or

 ic
e 

st
or

m
 h

it 
th

e 
so

ut
h-

w
es

te
rn

 Q
ue

be
c,

 e
as

te
rn

 O
nt

ar
io

 a
nd

 s
om

e 
pa

rts
 o

f t
he

 M
ar

iti
m

e 
pr

ov
in

ce
s 

in
 J

an
ua

ry
 1

99
8.

 T
hi

s 
is

 th
e 

m
os

t d
ev

as
ta

tin
g 

st
or

m
 k

no
w

n 
to

 d
at

e.
 T

he
 p

ur
po

se
 o

f t
hi

s 
ca

se
 s

tu
dy

 is
 to

 e
xa

m
in

e 
th

e 
im

pa
ct

 o
f t

hi
s 

st
or

m
 o

n 
fo

re
st

s,
 th

ei
r r

es
ilie

nc
e 

an
d 

th
ei

r c
ap

ac
ity

 fo
r r

ec
ov

er
y.

 T
hi

s 
ca

se
 s

tu
dy

 u
se

s 
th

e 
kn

ow
le

dg
e 

an
d 

da
ta

 a
cc

um
ul

at
ed

 o
ve

r t
en

 y
ea

rs
 in

 tw
o 

ne
tw

or
ks

 o
f s

tu
dy

 
pl

ac
es

  i
n 

fo
re

st
 h

ea
lth

.

C
om

m
en

t(s
)

M
et

ho
do

lo
gi

es
: 

1)
 D

'E
on

, S
.P

., 
M

ag
as

i, 
L.

P.
, L

ac
ha

nc
e,

 D
. a

nd
 D

es
R

oc
he

rs
, P

. 1
99

5.
 D

N
AR

PA
, R

és
ea

u 
na

tio
na

l d
e 

su
rv

ei
lla

nc
e 

de
 l'

ét
at

 d
e 

sa
nt

é 
de

s 
fo

rê
ts

 a
u 

C
an

ad
a 

: G
ui

de
 d

'é
ta

bl
is

se
m

en
t e

t d
e 

su
rv

ei
lla

nc
e 

de
s 

pa
rc

el
le

s 
(v

er
si

on
 re

vu
e)

. R
ap

po
rt 

d'
in

fo
rm

at
io

n 
Pi

-X
-1

17
F,

 C
ha

lk
 R

iv
er

, 
O

nt
ar

io
, 9

9 
pa

ge
s.

 

2)
 M

ille
rs

, I
.; 

La
ch

an
ce

, D
.; 

Bu
rk

m
an

, W
.G

.; 
Al

le
n,

 D
.C

. 1
99

1.
 N

or
th

 A
m

er
ic

an
 S

ug
ar

 M
ap

le
 D

ec
lin

e 
Pr

oj
ec

t: 
O

rg
an

iz
at

io
n 

an
d 

Fi
el

d 
M

et
ho

ds
. U

SD
A 

Fo
r. 

Se
rv

. N
or

th
ea

st
. F

or
. E

xp
. S

tn
. G

en
. T

ec
h.

 R
ep

. N
E-

15
4/

Fo
re

st
ry

 C
an

ad
a.

 2
6 

p.

O
bj

ec
tiv

e(
s)

1)
 e

xa
m

in
e 

th
e 

su
rv

iv
al

 a
nd

 re
st

or
at

io
n 

of
 tr

ee
s 

an
d 

fo
re

st
 s

ta
nd

s 
fo

llo
w

in
g 

th
e 

ic
e 

st
or

m
 o

f 1
99

8 
ac

co
rd

in
g 

to
 th

e 
in

te
ns

ity
 o

f i
ce

, t
he

 tr
ee

 
sp

ec
ie

s 
in

 th
e 

st
an

ds
, t

he
 in

ita
l s

ta
te

 o
f t

he
 s

ta
nd

, a
nd

 th
e 

un
go

in
g 

st
an

d 
m

an
ag

em
en

t (
N

AM
P)

;
2)

 M
ea

su
rin

g 
ch

an
ge

s 
in

 th
e 

da
m

ag
e 

an
d 

pe
st

 p
op

ul
at

io
ns

 fo
llo

w
in

g 
ic

e 
st

or
m

s,
 e

sp
ec

ia
lly

 w
oo

d-
bo

rin
g 

tis
su

es
 a

nd
 b

ar
k;

3)
 M

ea
su

re
 th

e 
ch

an
ge

 in
 g

ro
w

th
 b

as
ed

 o
n 

th
e 

da
m

ag
e 

to
 tr

ee
s 

an
d 

ca
no

py
 fo

re
st

 o
pe

ni
ng

;
4)

 M
ea

su
rin

g 
ch

an
ge

s 
in

 th
e 

re
ge

ne
ra

tio
n 

fo
llo

w
in

g 
da

m
ag

e 
ca

us
ed

 b
y 

ic
e 

an
d 

m
ak

e 
as

su
m

pt
io

ns
 a

bo
ut

 th
e 

ev
ol

ut
io

n 
of

 s
ta

nd
s;

5)
 P

ro
po

se
 s

ilv
ic

ul
tu

ra
l i

nt
er

ve
nt

io
ns

 th
at

 c
an

 m
iti

ga
te

 th
e 

im
pa

ct
s 

of
 a

n 
ic

e 
st

or
m

 o
n 

th
e 

st
an

ds
.

St
ud

y 
le

ad
er

(s
)

C
ol

la
bo

ra
to

r(
s)

La
yo

ut
/d

es
ig

n

Pr
oj

ec
t s

ta
tu

s
C

om
pl

et
ed

D
es

R
oc

he
rs

, P
ie

rr
e

E-
M

ai
l:

pd
es

ro
ch

er
s@

cf
l.s

cf
.rn

ca
n.

gc
.c

a
Te

l.
(4

18
) 6

48
-3

92
2

C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
•

-
-

-
Ex

t.

H
op

ki
n,

 A
nt

ho
ny

E-
M

ai
l:

ah
op

ki
n@

rn
ca

n.
gc

.c
a

Te
l.

(7
05

) 5
41

-5
56

8
G

re
at

 L
ak

es
 F

or
es

try
 C

en
tre

•

-
-

-
Ex

t.

Q
ue

be
c,

 N
ew

 B
ru

ns
w

ic
k,

 O
nt

ar
io

.

M
et

ho
do

lo
gi

es
:

1)
 D

'E
on

, S
.P

., 
M

ag
as

i, 
L.

P.
, L

ac
ha

nc
e,

 D
. a

nd
 D

es
R

oc
he

rs
, P

. 1
99

5.
 D

N
AR

PA
, R

és
ea

u 
na

tio
na

l d
e 

su
rv

ei
lla

nc
e 

de
 l'

ét
at

 d
e 

sa
nt

é 
de

s 
fo

rê
ts

 a
u 

C
an

ad
a 

: G
ui

de
 d

'é
ta

bl
is

se
m

en
t e

t d
e 

su
rv

ei
lla

nc
e 

de
s 

pa
rc

el
le

s 
(v

er
si

on
 re

vu
e)

. R
ap

po
rt 

d'
in

fo
rm

at
io

n 
Pi

-X
-1

17
F,

 C
ha

lk
 R

iv
er

, 
O

nt
ar

io
, 9

9 
pa

ge
s.

2)
 M

ille
rs

, I
.; 

La
ch

an
ce

, D
.; 

Bu
rk

m
an

, W
.G

.; 
Al

le
n,

 D
.C

. 1
99

1.
 N

or
th

 A
m

er
ic

an
 S

ug
ar

 M
ap

le
 D

ec
lin

e 
Pr

oj
ec

t: 
O

rg
an

iz
at

io
n 

an
d 

Fi
el

d 
M

et
ho

ds
. U

SD
A 

Fo
r. 

Se
rv

. N
or

th
ea

st
. F

or
. E

xp
. S

tn
. G

en
. T

ec
h.

 R
ep

. N
E-

15
4/

Fo
re

st
ry

 C
an

ad
a.

 2
6 

p.

84



Sp
ec

ie
s

D
at

a 
ac

tiv
ity

D
at

a 
st

ab
ilit

y

Tr
ea

tm
en

t(s
)

M
ea

su
re

m
en

t(s
)

Es
ta

bl
is

hm
en

t 
ye

ar
(s

)
19

98

M
ea

su
re

m
en

t 
ye

ar
(s

)
19

98
 - 

20
02

Tr
ea

tm
en

t 
ye

ar
(s

)

D
at

a 
lo

ca
tio

n
Vi

rtu
al

: p
id

es
ro

c 
on

 s
2-

qu
e-

na
s\

pe
rs

o$
' V

ER
G

LA
S\

D
on

né
es

\ a
nd

 O
ra

cl
e 

da
ta

ba
se

 h
ou

se
d 

at
 A

FC
, D

at
ab

as
e 

N
at

io
na

l F
or

es
t H

ea
lth

 
(A

FC
). 

H
ar

d 
co

py
: 1

-5
0.

 P
ap

er
 a

rc
hi

ve
s 

lo
ca

te
d 

in
 id

en
tif

ie
d 

fil
in

g 
ca

bi
ne

ts
.

C
on

ife
rs

•

H
ar

dw
oo

ds
•

H
ur

le
y,

 J
 E

dw
ar

d
E-

M
ai

l:
eh

ur
le

y@
rn

ca
n.

gc
.c

a
Te

l.
(5

06
) 4

52
-3

51
5

At
la

nt
ic

 F
or

es
try

 C
en

tre
•

-
-

-
Ex

t.

M
ac

Ka
y,

 W
ay

ne
E-

M
ai

l:
w

m
ac

ka
y@

rn
ca

n.
gc

.c
a

Te
l.

(5
06

) 4
52

-3
00

4
At

la
nt

ic
 F

or
es

try
 C

en
tre

•

-
-

-
Ex

t.

In
ac

tiv
e 

av
ai

la
bl

e 
- d

at
a 

se
t i

s 
st

at
ic

 b
ut

 a
va

ila
bl

e

Ve
ry

 s
ta

bl
e 

- d
at

a 
di

gi
tiz

ed
 re

ce
nt

ly
; a

va
ila

bl
e 

in
 h

ar
d 

co
py

; w
el

l d
oc

um
en

te
d

D
ia

m
et

er
 a

t b
re

as
t h

ei
gh

t (
db

h)
•

C
ro

w
n 

co
nd

iti
on

•

Se
ed

lin
gs

 in
ve

nt
or

ry
•

Pl
an

t c
ov

er
•

Le
ng

ht
 o

f l
iv

e 
cr

ow
n

•

D
ie

ba
ck

•

Tr
an

sp
ar

en
cy

•

Vi
go

ur
•

db
h 

fiv
e 

ye
ar

 in
cr

em
en

t
•

85



R
es

ea
rc

h 
si

te
(s

)

M
et

ad
at

a 
cr

ea
tio

n 
da

te
20

01
-0

1-
21

M
et

ad
at

a 
m

od
ifi

ca
tio

n 
da

te

C
on

tri
bu

to
r(

s)
 to

 
th

e 
cr

ea
tio

n 
of

 
th

e 
m

et
ad

at
a

S
ite

 n
am

e
N

ea
rb

y 
ci

ty
Lo

ng
.

La
t.

A
lt.

 
(m

)
A

re
a 

(h
a)

C
an

ad
ia

n 
ec

oz
on

e
Q

ue
be

c 
bi

oc
lim

at
ic

 
su

bd
om

ai
n

Q
ue

be
c 

ad
m

in
is

tra
-

tiv
e 

re
gi

on

D
es

ig
n 

st
at

us
P

lo
t i

nt
eg

rit
y

P
lo

t t
yp

e
C

om
m

en
ts

V
er

gl
as

 - 
N

um
ér

o 
de

 g
ra

pp
e 

1Q
U

00
2 

- 
B

uc
ki

ng
ha

m

B
uc

ki
ng

ha
m

-7
5.

47
45

.5
7

B
or

ea
l 

S
hi

el
d

S
ug

ar
 m

ap
le

-
bi

tte
rn

ut
 h

ic
ko

ry
07

C
om

pl
et

ed
 b

ut
 

w
at

ch
ed

V
er

gl
as

 - 
N

um
ér

o 
de

 g
ra

pp
e 

1Q
U

00
4 

- N
or

d 
D

uh
am

el
 (L

. d
e 

la
 

G
ra

ng
e)

D
uh

am
el

-7
5.

05
46

.1
3

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

15
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
N

um
ér

o 
de

 g
ra

pp
e 

1Q
U

00
6 

- R
iv

iè
re

-
à-

P
ie

rre
 (P

er
th

ui
s)

P
er

th
ui

s
-7

2.
08

46
.9

5
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

03
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
N

um
ér

o 
de

 g
ra

pp
e 

1Q
U

01
0 

- N
ot

re
-

D
am

e-
du

-R
os

ai
re

 
(M

on
tm

ag
ny

)

M
on

tm
ag

ny
-7

0.
45

46
.8

8
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

12
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
N

um
ér

o 
de

 g
ra

pp
e 

1Q
U

01
2 

- A
uc

la
ir 

(T
ém

is
co

ua
ta

)

A
uc

la
ir

-6
8.

63
47

.7
0

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
01

C
om

pl
et

ed
 b

ut
 

w
at

ch
ed

C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
•

86



V
er

gl
as

 - 
N

um
ér

o 
de

 g
ra

pp
e 

1Q
U

01
4 

- S
ut

to
n 

Jo
nc

tio
n

S
ut

to
n 

Ju
nc

tio
n

-7
2.

55
45

.1
3

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

16
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
N

um
ér

o 
de

 g
ra

pp
e 

1Q
U

01
6 

- V
al

co
ur

t

V
al

co
ur

t
-7

2.
30

45
.4

5
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
05

C
om

pl
et

ed
 b

ut
 

w
at

ch
ed

V
er

gl
as

 - 
N

um
ér

o 
de

 g
ra

pp
e 

1Q
U

01
8 

- B
ré

be
uf

B
ré

be
uf

-7
4.

65
46

.1
2

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

15
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
N

um
ér

o 
de

 g
ra

pp
e 

1Q
U

02
0 

- S
ud

 S
t-

B
ru

no
 (L

ac
-d

e-
l'E

st
)

La
c-

de
-l'

E
st

-6
9.

57
47

.2
3

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
01

C
om

pl
et

ed
 b

ut
 

w
at

ch
ed

V
er

gl
as

 - 
N

um
ér

o 
de

 g
ra

pp
e 

1Q
U

02
2 

- M
ila

n

M
ila

n
-7

1.
07

45
.5

2
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

05
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
N

um
ér

o 
de

 g
ra

pp
e 

1Q
U

02
4 

- S
ai

nt
e-

P
ra

xè
de

S
ai

nt
e-

P
ra

xè
de

-7
1.

17
45

.7
5

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

05
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
N

um
ér

o 
de

 g
ra

pp
e 

2Q
U

00
1 

- N
-O

 
H

ul
l (

P
ar

c 
G

at
in

ea
u)

H
ey

w
or

th
-7

5.
90

45
.5

3
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
07

C
om

pl
et

ed
 b

ut
 

w
at

ch
ed

V
er

gl
as

 - 
N

um
ér

o 
de

 g
ra

pp
e 

2Q
U

00
3 

- S
ud

 
K

ia
m

ik
a 

(L
ac

 
M

is
ér

ab
le

, P
ar

c 
P

ap
in

ea
u-

La
be

lle
)

D
uh

am
el

-7
5.

32
46

.2
2

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

15
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

87



V
er

gl
as

 - 
N

um
ér

o 
de

 g
ra

pp
e 

2Q
U

00
5 

- R
iv

iè
re

-
à-

P
ie

rre
 (P

er
th

ui
s)

P
er

th
ui

s
-7

2.
10

46
.9

5
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

03
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
N

um
ér

o 
de

 g
ra

pp
e 

2Q
U

00
7 

- S
ai

nt
-

H
ila

ire
-d

e-
D

or
se

t

S
ai

nt
-H

ila
ire

-d
e-

D
or

se
t

-7
0.

87
45

.8
2

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

12
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
N

um
ér

o 
de

 g
ra

pp
e 

2Q
U

00
9 

- N
ot

re
-

D
am

e-
du

-R
os

ai
re

 
(M

on
tm

ag
ny

)

M
on

tm
ag

ny
-7

0.
45

46
.8

8
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

12
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
N

um
ér

o 
de

 g
ra

pp
e 

2Q
U

01
1 

- A
uc

la
ir 

(T
ém

is
co

ua
ta

)

A
uc

la
ir

-6
8.

70
47

.7
3

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
01

C
om

pl
et

ed
 b

ut
 

w
at

ch
ed

V
er

gl
as

 - 
N

um
ér

o 
de

 g
ra

pp
e 

2Q
U

01
3 

- S
ut

to
n

S
ut

to
n

-7
2.

58
45

.0
7

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

16
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
N

um
ér

o 
de

 g
ra

pp
e 

2Q
U

01
5 

- M
ag

og
 

( P
ar

c 
M

on
t 

O
rfo

rd
)

M
ag

og
-7

2.
22

45
.3

5
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
05

C
om

pl
et

ed
 b

ut
 

w
at

ch
ed

V
er

gl
as

 - 
N

um
ér

o 
de

 g
ra

pp
e 

2Q
U

01
7 

- S
ai

nt
-

Fa
us

tin
 (C

.E
.F

. 
La

ur
en

tid
es

)

S
ai

nt
-F

au
st

in
-7

4.
47

46
.0

5
B

or
ea

l 
S

hi
el

d
E

as
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

15
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
N

um
ér

o 
de

 g
ra

pp
e 

2Q
U

01
9 

- S
ud

 
S

ai
nt

-B
ru

no
 (L

ac
-

de
-l'

E
st

)

La
c-

de
-l'

E
st

-6
9.

57
47

.2
3

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
01

C
om

pl
et

ed
 b

ut
 

w
at

ch
ed

88



V
er

gl
as

 - 
N

um
ér

o 
de

 g
ra

pp
e 

2Q
U

02
1 

- L
a 

P
at

rie
 (M

on
t-

M
ég

an
tic

)

La
 P

at
rie

-7
1.

20
45

.4
5

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

05
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
N

um
ér

o 
de

 g
ra

pp
e 

2Q
U

02
3 

- S
ai

nt
e-

P
ra

xè
de

 (P
ar

c 
Fr

on
te

na
c)

S
ai

nt
e-

P
ra

xè
de

-7
1.

20
45

.8
5

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

12
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
P

ar
ce

lle
 

30
1 

- L
ac

 
M

is
ér

ab
le

,  
R

és
er

ve
 fa

un
iq

ue
 

de
 P

ap
in

ea
u-

La
be

lle

N
ot

re
-D

am
e-

du
-

La
us

-7
5.

39
46

.1
4

36
0

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

15
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
P

ar
ce

lle
 

30
2 

- L
ac

 d
es

 
S

ep
t F

rè
re

s,
 

R
és

er
ve

 fa
un

iq
ue

 
de

 P
ap

in
ea

u-
La

be
lle

D
uh

am
el

-7
5.

26
46

.2
4

30
5

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

15
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
P

ar
ce

lle
 

30
3 

- L
ac

 d
es

 
S

ep
t F

rè
re

s,
 

R
és

er
ve

 fa
un

iq
ue

 
de

 P
ap

in
ea

u-
La

be
lle

D
uh

am
el

-7
5.

26
46

.2
4

30
0

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

15
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
P

ar
ce

lle
 

30
5 

- L
ac

 
Tr

em
bl

an
t, 

P
ar

c 
P

ro
vi

nc
ia

l d
u 

M
on

t-T
re

m
bl

an
t

M
on

t-T
re

m
bl

an
t

-7
4.

61
46

.2
3

30
5

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

15
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
P

ar
ce

lle
 

30
6 

- L
ac

 d
u 

C
ha

t, 
P

ar
c 

P
ro

vi
nc

ia
l d

u 
M

on
t-T

re
m

bl
an

t

M
on

t-T
re

m
bl

an
t

-7
4.

61
46

.2
3

36
6

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

15
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

89



V
er

gl
as

 - 
P

ar
ce

lle
 

30
7 

- C
.E

.F
.  

de
s 

La
ur

en
tid

es
, 

S
ai

nt
-F

au
st

in

S
ai

nt
-F

au
st

in
-7

4.
61

45
.9

6
36

6
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

15
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
P

ar
ce

lle
 

30
8 

-  
O

ka
, P

ar
c 

P
au

l-S
au

vé

O
ka

-7
4.

11
45

.4
2

12
0

M
ix

ed
w

oo
d

 P
la

in
s

S
ug

ar
 m

ap
le

-
bi

tte
rn

ut
 h

ic
ko

ry
16

C
om

pl
et

ed
 b

ut
 

w
at

ch
ed

V
er

gl
as

 - 
P

ar
ce

lle
 

31
2 

- M
on

t S
ai

nt
-

H
ila

ire

R
ic

he
lie

u
-7

3.
21

45
.5

0
27

0
M

ix
ed

w
oo

d
 P

la
in

s
S

ug
ar

 m
ap

le
-

bi
tte

rn
ut

 h
ic

ko
ry

16
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
P

ar
ce

lle
 

31
3 

- M
on

t S
ut

to
n

S
ut

to
n

-7
2.

59
45

.0
4

45
5

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

16
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
P

ar
ce

lle
 

31
4 

- P
er

th
ui

s
P

er
th

ui
s

-7
2.

11
46

.9
2

27
5

B
or

ea
l 

S
hi

el
d

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

03
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
P

ar
ce

lle
 

31
5 

- D
ud

sw
el

l
D

ud
sw

el
l

-7
1.

82
45

.5
7

31
0

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

05
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
P

ar
ce

lle
 

31
9 

- M
on

t 
M

ég
an

tic

La
 P

at
rie

-7
1.

30
45

.4
0

50
0

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

05
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
P

ar
ce

lle
 

32
0 

- M
on

t 
M

ég
an

tic

La
 P

at
rie

-7
1.

30
45

.4
0

55
0

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

05
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
P

ar
ce

lle
 

32
1 

- M
on

t 
M

ég
an

tic

La
 P

at
rie

-7
1.

17
45

.4
0

90
0

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

05
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

90



V
er

gl
as

 - 
P

ar
ce

lle
 

32
2 

- S
ai

nt
-

H
ila

ire
-d

e-
D

or
se

t

S
ai

nt
-H

ila
ire

-d
e-

D
or

se
t

-7
0.

93
45

.7
7

52
0

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

05
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
P

ar
ce

lle
 

32
3 

- A
rm

ag
h

A
rm

ag
h

-7
0.

57
46

.7
6

33
5

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

12
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
P

ar
ce

lle
 

32
4 

- P
ar

c 
du

 B
ic

Le
 B

ic
-6

8.
87

48
.3

1
17

0
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

01
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
P

ar
ce

lle
 

32
5 

- R
iv

iè
re

 
P

at
ap

éd
ia

R
iv

iè
re

-
P

at
ap

éd
ia

-E
st

-6
7.

86
48

.0
2

42
5

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
01

C
om

pl
et

ed
 b

ut
 

w
at

ch
ed

V
er

gl
as

 - 
P

ar
ce

lle
 

32
7 

- P
ar

c 
de

 la
 

G
at

in
ea

u,
 

B
el

vé
dè

re
 H

ur
on

H
ey

w
or

th
-7

5.
91

45
.5

0
33

0
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 s

ug
ar

 
m

ap
le

-b
as

sw
oo

d
07

C
om

pl
et

ed
 b

ut
 

w
at

ch
ed

V
er

gl
as

 - 
P

ar
ce

lle
 

32
8 

- P
ar

c 
de

 la
 

G
at

in
ea

u,
 L

ac
 la

 
P

êc
he

P
on

tia
c

-7
6.

19
45

.6
4

24
3

B
or

ea
l 

S
hi

el
d

W
es

te
rn

 s
ug

ar
 

m
ap

le
-b

as
sw

oo
d

07
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
P

ar
ce

lle
 

32
9 

- M
an

iw
ak

i, 
K

iti
ga

n 
Zi

bi

M
an

iw
ak

i
-7

6.
13

46
.4

0
20

8
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 s

ug
ar

 
m

ap
le

-y
el

lo
w

 
bi

rc
h

07
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
P

ar
ce

lle
 

33
2 

- L
ac

 
B

lu
te

au
, R

és
er

ve
 

fa
un

iq
ue

 
A

sh
ua

pm
us

hu
an

R
ob

er
va

l
-7

3.
10

48
.9

6
36

0
B

or
ea

l 
S

hi
el

d
W

es
te

rn
 b

al
sa

m
 

fir
-w

hi
te

 b
irc

h
02

C
om

pl
et

ed
 b

ut
 

w
at

ch
ed

V
er

gl
as

 - 
P

ar
ce

lle
 

33
5 

- S
ei

gn
eu

rie
 

N
ic

ol
as

-R
io

ux
, 

La
c 

B
la

nc

E
sp

rit
-S

ai
nt

-6
8.

66
48

.2
2

23
0

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 b
al

sa
m

 
fir

-y
el

lo
w

 b
irc

h
01

C
om

pl
et

ed
 b

ut
 

w
at

ch
ed

91



Pu
bl

ic
at

io
n(

s)

V
er

gl
as

 - 
P

ar
ce

lle
 

33
6 

- S
ei

gn
eu

rie
 

de
 M

iti
s,

 L
ac

 d
es

 
Q

ua
tre

 P
at

te
s

Le
s 

H
au

te
ur

s-
de

-R
im

ou
sk

i
-6

7.
84

48
.2

9
35

0
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

01
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
V

er
gl

as
 - 

N
um

ér
o 

de
 g

ra
pp

e 
1Q

U
00

8 
- S

ai
nt

-
H

ila
ire

-d
e-

D
or

se
t

S
ai

nt
-H

ila
ire

-d
e-

D
or

se
t

-7
0.

85
45

.8
8

A
tla

nt
ic

 
M

ar
iti

m
e

E
as

te
rn

 s
ug

ar
 

m
ap

le
-y

el
lo

w
 

bi
rc

h

12
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
X1

2 
- 

S
at

el
ite

, M
on

t 
S

ai
nt

-H
ila

ire

R
ic

he
lie

u
-7

3.
21

45
.5

0
M

ix
ed

w
oo

d
 P

la
in

s
S

ug
ar

 m
ap

le
-

bi
tte

rn
ut

 h
ic

ko
ry

16
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

V
er

gl
as

 - 
X2

4 
- 

S
at

el
ite

, M
on

t 
S

ai
nt

-B
ru

no

S
ai

nt
-B

ru
no

-7
3.

32
45

.5
5

M
ix

ed
w

oo
d

 P
la

in
s

S
ug

ar
 m

ap
le

-
bi

tte
rn

ut
 h

ic
ko

ry
16

C
om

pl
et

ed
 b

ut
 

w
at

ch
ed

V
er

gl
as

 - 
Y

12
 - 

S
at

el
ite

, P
ar

c 
du

 
B

ic

Le
 B

ic
-6

8.
87

48
.3

1
A

tla
nt

ic
 

M
ar

iti
m

e
E

as
te

rn
 b

al
sa

m
 

fir
-y

el
lo

w
 b

irc
h

01
C

om
pl

et
ed

 b
ut

 
w

at
ch

ed

D
es

R
oc

he
rs

, P
. 1

99
9.

 D
om

m
ag

es
 c

au
sé

s 
pa

r l
e 

ve
rg

la
s 

da
ns

 le
s 

ér
ab

liè
re

s 
ex

pl
oi

té
es

 p
ou

r l
e 

su
cr

e 
et

 le
s 

fo
rê

ts
 n

at
ur

el
le

s 
du

 P
ro

je
t N

or
d-

A
m

ér
ic

ai
n 

de
 l'

É
ra

bl
e 

(N
A

M
P

). 
<h

ttp
://

w
w

w
.c

en
tre

ac
er

.q
c.

ca
/p

ub
lic

at
io

ns
/c

ol
lo

qu
es

/1
99

9/
id

xc
ol

99
.h

tm
l>

. R
és

um
é.

•

D
es

R
oc

he
rs

, P
. 2

00
5.

 Ic
e 

D
am

ag
e 

an
d 

M
an

ag
em

en
t o

f M
ap

le
 S

ta
nd

s.
 R

es
ea

rc
h 

no
te

. C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
. 4

 p
.

•

D
es

R
oc

he
rs

, P
. 2

00
5.

 V
er

gl
as

 e
t a

m
én

ag
em

en
t d

es
 é

ra
bl

iè
re

s.
 N

ot
e 

de
 re

ch
er

ch
e.

 S
er

vi
ce

 c
an

ad
ie

n 
de

s 
fo

rê
ts

, C
en

tre
 d

e 
fo

re
st

er
ie

 d
es

 L
au

re
nt

id
es

. 4
 p

.
•

D
es

R
oc

he
rs

, P
. 2

00
5.

 V
er

gl
as

 e
t f

or
êt

s 
: r

ep
ris

e 
et

 m
es

ur
es

 d
'a

tté
nu

at
io

n.
 V

er
gl

as
 e

t f
or

êt
 : 

Q
u'

en
 e

st
-il

 c
in

q 
an

s 
pl

us
 ta

rd
? 

A
ct

es
 d

u 
co

llo
qu

e 
te

nu
 à

 S
he

rb
ro

ok
e,

 2
8-

30
 

ja
nv

ie
r 2

00
3.

 C
en

tre
 A

ce
r. 

P
ag

es
 3

5-
44

. <
 h

ttp
://

w
w

w
.c

en
tre

ac
er

.q
c.

ca
/p

ub
lic

at
io

ns
/c

ol
lo

qu
es

/2
00

3/
id

xc
ol

03
.h

tm
l>

•

D
es

R
oc

he
rs

, P
., 

co
or

d.
 1

99
9.

 L
a 

te
m

pê
te

 d
e 

ve
rg

la
s 

de
 1

99
8.

 P
ag

es
 3

2-
33

 d
an

s 
L'

É
ta

t d
e 

la
 s

an
té

 d
es

 fo
rê

ts
 a

u 
C

an
ad

a 
: U

n 
so

m
m

ai
re

 1
99

8.
 R

és
ea

u 
su

r l
a 

sa
nt

é 
de

s 
fo

rê
ts

, S
er

vi
ce

 c
an

ad
ie

n 
de

s 
fo

rê
ts

, R
es

so
ur

ce
s 

N
at

ur
el

le
s 

C
an

ad
a,

 F
re

de
ric

to
n,

 N
.-B

.
•

D
es

R
oc

he
rs

, P
.; 

A
lle

n,
 D

.C
. 2

00
1.

 Im
pa

ct
 o

f t
he

 J
an

ua
ry

 1
99

8 
Ic

e 
S

to
rm

 o
n 

S
om

e 
M

ap
le

 S
ta

nd
s 

in
 th

e 
N

or
th

 A
m

er
ic

an
 M

ap
le

 P
ro

je
ct

. P
ro

ce
ed

in
gs

, N
ew

 Y
or

k 
S

oc
ie

ty
 

of
 A

m
er

ic
an

 F
or

es
te

rs
 Ic

e 
S

to
rm

 S
ym

po
si

um
, J

an
ua

ry
 2

9,
 1

99
9,

 C
or

tla
nd

, N
ew

 Y
or

k.
 U

S
D

A
 F

or
es

t S
er

vi
ce

, N
or

th
ea

st
er

n 
A

re
a,

 R
ep

or
t N

A
-T

P
-0

3-
01

. P
ag

es
 4

1-
59

.
•

Tu
rb

is
, C

.; 
D

es
R

oc
he

rs
, P

.; 
R

io
ux

, D
. 2

00
7.

 L
a 

sa
nt

é 
et

 l'
am

én
ag

em
en

t d
es

 é
ra

bl
iè

re
s 

- L
'a

m
én

ag
em

en
t d

es
 é

ra
bl

iè
re

s 
: d

es
 c

ho
ix

 p
ou

r l
'a

ve
ni

r. 
P

ar
te

na
ria

t I
nn

ov
at

io
n 

Fo
rê

t, 
Fi

ch
e 

te
ch

ni
qu

e 
4,

 P
ro

gr
ès

 F
or

es
tie

r, 
fé

vr
ie

r 2
00

7.
 P

ag
es

 2
4-

25
.

•

92



Im
pa

ct
 o

f d
iff

er
en

t s
ilv

ic
ul

tu
ra

l s
ce

na
rio

s,
 2

0 
ye

ar
s 

af
te

r c
ut

tin
g,

 o
n 

th
e 

di
ve

rs
ity

 a
nd

 a
bu

nd
an

ce
 o

f C
ol

eo
pt

er
a 

an
d 

an
t 

sp
ec

ie
s 

in
 e

co
sy

st
em

-b
as

ed
 m

an
ag

em
en

t
Ab

st
ra

ct
In

 e
co

sy
st

em
 m

an
ag

em
en

t, 
it 

is
 im

po
rta

nt
 to

 a
cq

ui
re

 th
e 

kn
ow

le
dg

e 
ne

ce
ss

ar
y 

to
 m

ai
nt

ai
n 

th
e 

bi
od

iv
er

si
ty

 o
f f

or
es

t e
co

sy
st

em
s.

 T
he

 
ba

ls
am

 fi
r-

w
hi

te
 b

irc
h 

st
an

d 
is

 a
 b

or
ea

l e
co

sy
st

em
 th

at
 is

 a
ffe

ct
ed

 b
y 

nu
m

er
ou

s 
na

tu
ra

l d
is

tu
rb

an
ce

s 
th

at
 g

iv
e 

it 
la

rg
e 

qu
an

tit
ie

s 
of

 w
oo

dy
 

de
br

is
. T

hi
s 

de
br

is
 is

 im
po

rta
nt

 b
ec

au
se

 it
 is

 in
vo

lv
ed

 in
 m

an
y 

ec
ol

og
ic

al
 fu

nc
tio

ns
 a

nd
 it

 p
ro

vi
de

s 
si

gn
ifi

ca
nt

 q
ua

nt
iti

es
 o

f m
ic

ro
ha

bi
ta

ts
 

fo
r s

ap
ro

xy
lic

 o
rg

an
is

m
s,

 in
cl

ud
in

g 
m

an
y 

in
se

ct
s,

 th
at

 d
ep

en
d 

on
 d

ea
d 

w
oo

d 
to

 c
om

pl
et

e 
at

 le
as

t p
ar

t o
f t

he
ir 

lif
e 

cy
cl

e.
 T

he
 p

re
se

nc
e 

of
 

de
ad

 w
oo

d,
 in

 a
ll 

st
ag

es
 o

f d
eg

ra
da

tio
n,

 is
 a

 c
ha

ra
ct

er
is

tic
 a

ttr
ib

ut
e 

of
 n

at
ur

al
 fo

re
st

s.
 T

he
 o

ve
ra

ll 
ob

je
ct

iv
e 

of
 th

e 
pr

oj
ec

t i
s 

to
 e

va
lu

at
e 

w
he

th
er

 th
e 

di
ffe

re
nt

 s
ce

na
rio

s 
us

ed
 in

 th
is

 fo
re

st
 e

co
sy

st
em

 m
ai

nt
ai

n 
th

is
 n

at
ur

al
 v

ar
ia

bi
lit

y 
in

 w
oo

dy
 d

eb
ris

, a
 k

ey
 a

ttr
ib

ut
e 

fo
r t

he
 

m
ai

nt
en

an
ce

 o
f i

ns
ec

t d
iv

er
si

ty
 (b

ee
tle

s,
 a

nt
s)

. T
he

 e
xp

er
im

en
ta

l d
es

ig
n 

is
 c

om
po

se
d 

of
 th

re
e 

si
lv

ic
ul

tu
ra

l t
re

at
m

en
ts

 a
nd

 a
 c

on
tro

l 
re

pe
at

ed
 fi

ve
 ti

m
es

. A
t e

ac
h 

si
te

, t
hr

ee
 m

ul
tid

ire
ct

io
na

l b
ar

rie
r t

ra
ps

 a
nd

 1
2 

pi
tfa

ll 
tra

ps
 w

er
e 

in
st

al
le

d.
 T

he
 re

su
lts

 e
xp

ec
te

d 
ar

e 
th

at
 

sa
pr

ox
yl

ic
 s

pe
ci

es
 a

ss
oc

ia
te

d 
w

ith
 re

ce
nt

 w
oo

dy
 d

eb
ris

 w
ill 

be
 m

or
e 

ab
un

da
nt

 a
nd

 d
iv

er
se

 in
 n

at
ur

al
 fo

re
st

 s
in

ce
 th

er
e 

is
 a

 c
on

tin
ua

l 
pr

es
en

ce
 o

f r
ec

en
tly

 d
ea

d 
w

oo
d.

C
om

m
en

t(s
)

O
bj

ec
tiv

e(
s)

St
an

ds
 a

ffe
ct

ed
 b

y 
th

e 
la

st
 s

pr
uc

e 
bu

dw
or

m
 e

pi
de

m
ic

, t
he

 le
ad

in
g 

na
tu

ra
l d

is
tu

rb
an

ce
 re

gi
m

e 
in

 b
al

sa
m

 fi
r-

w
hi

te
 b

irc
h 

st
an

ds
, r

ep
re

se
nt

 
th

e 
be

nc
hm

ar
k 

of
 th

e 
ec

os
ys

te
m

 u
nd

er
 s

tu
dy

. T
he

 o
ve

ra
ll 

ob
je

ct
iv

e 
is

 to
 a

ss
es

s 
w

he
th

er
 th

e 
va

rio
us

 s
ilv

ic
ul

tu
ra

l s
ce

na
rio

s 
be

in
g 

us
ed

 in
 

th
is

 e
co

sy
st

em
 m

ai
nt

ai
n,

 w
ith

in
 th

ei
r l

im
its

 o
f n

at
ur

al
 v

ar
ia

bi
lit

y 
(a

 fu
nd

am
en

ta
l c

on
ce

pt
 o

f e
co

sy
st

em
-b

as
ed

 m
an

ag
em

en
t),

 th
e 

qu
an

tit
y 

an
d 

qu
al

ity
 o

f w
oo

dy
 d

eb
ris

, a
 k

ey
 a

ttr
ib

ut
e 

fo
r t

he
 m

ai
nt

en
an

ce
 o

f i
ns

ec
t d

iv
er

si
ty

. T
hu

s,
 th

e 
ob

je
ct

iv
es

 o
f t

hi
s 

re
se

ar
ch

 p
ro

je
ct

 a
re

:
1)

 to
 c

om
pa

re
 th

e 
di

ve
rs

ity
 a

nd
 s

tru
ct

ur
al

 a
bu

nd
an

ce
 im

pa
rte

d 
by

 d
ea

dw
oo

d 
in

 d
iff

er
en

t s
ilv

ic
ul

tu
ra

l s
ce

na
rio

s;
2)

 to
 c

ha
ra

ct
er

iz
e 

th
e 

en
to

m
ol

og
ic

al
 d

iv
er

si
ty

 a
ss

oc
ia

te
d 

w
ith

 d
iff

er
en

t s
ilv

ic
ul

tu
ra

l s
ce

na
rio

s,
 e

sp
ec

ia
lly

 s
ap

ro
xy

lic
 b

ee
tle

 a
nd

 a
nt

 
co

m
m

un
iti

es
; a

nd
3)

 re
la

te
d 

to
 w

or
k 

on
 p

ol
yp

or
es

 - 
w

oo
dy

 d
eb

ris
.

La
yo

ut
/d

es
ig

n

Pr
oj

ec
t s

ta
tu

s
Ac

tiv
e

Th
e 

st
ud

y 
si

te
s 

ar
e 

al
l l

oc
at

ed
 in

 th
e 

ec
ol

og
ic

al
 b

or
ea

l e
as

te
rn

 fi
r-

ye
llo

w
 b

irc
h 

su
bd

om
ai

n 
(G

ro
nd

in
 e

t a
l.,

 1
99

6 
in

 B
él

an
ge

r, 
20

01
). 

Th
e 

de
ve

lo
pe

d 
ar

ea
s 

ar
e 

lo
ca

te
d 

in
 th

e 
M

on
tm

or
en

cy
 fo

re
st

 a
nd

 in
 th

e 
La

ur
en

tia
n 

W
ild

lif
e 

R
es

er
ve

 s
ta

nd
s,

 w
hi

le
 c

on
tro

l s
ta

nd
s 

ar
e 

in
 J

ac
qu

es
 

C
ar

tie
r P

ro
vi

nc
ia

l P
ar

k.
 A

s 
th

is
 is

 a
 p

ro
te

ct
ed

 a
re

a,
 th

er
e 

ar
e 

st
ill 

ba
ls

am
 fi

r -
 w

hi
te

 b
irc

h 
st

an
ds

 a
ffe

ct
ed

 b
y 

th
e 

la
te

st
 s

pr
uc

e 
bu

dw
or

m
 

in
fe

st
at

io
n 

th
at

 h
av

e 
no

t r
ec

ov
er

ed
. T

hi
s 

is
 th

er
ef

or
e 

th
e 

cl
os

es
t e

co
lo

gi
ca

lly
-c

om
pa

ra
bl

e 
ar

ea
 to

 th
e 

si
lv

ic
ul

tu
ra

l t
re

at
m

en
ts

.

Th
e 

ar
ea

 s
tu

di
ed

 h
as

 a
 ru

gg
ed

 te
rr

ai
n,

 c
ha

ra
ct

er
iz

ed
 b

y 
a 

pl
at

ea
u 

at
 a

n 
al

tit
ud

e 
of

 a
bo

ut
 7

50
 m

 w
ith

 h
ills

 re
ac

hi
ng

 u
p 

to
 1

00
0 

m
 

(B
él

an
ge

r, 
20

01
). 

Th
e 

di
ffe

re
nt

 s
ite

s 
ar

e 
su

bj
ec

te
d 

to
 a

 c
ol

d 
cl

im
at

e 
an

d 
hi

gh
 h

um
id

ity
. A

ve
ra

ge
 a

nn
ua

l t
em

pe
ra

tu
re

s 
ar

e 
0.

3°
C

 a
nd

 
pr

ec
ip

ita
tio

n 
is

 k
no

w
n 

to
 b

e 
am

on
g 

th
e 

la
rg

es
t i

n 
th

e 
pr

ov
in

ce
, w

ith
 1

,5
27

 m
m

 (1
/3

 a
s 

sn
ow

) (
En

vi
ro

nm
en

t C
an

ad
a,

 1
99

3 
in

 B
él

an
ge

r, 
20

01
).

Si
lv

ic
ul

tu
ra

l t
re

at
m

en
ts

Th
e 

va
rio

us
 s

tu
dy

 s
ite

s 
w

er
e 

su
bj

ec
te

d 
to

 4
 tr

ea
tm

en
ts

 w
ith

 5
 re

pl
ic

as
/tr

ea
tm

en
t e

ac
h 

tim
e:

- S
ev

er
e 

sp
ru

ce
 b

ud
w

or
m

 in
fe

st
at

io
n;

- L
og

gi
ng

 w
ith

 p
ro

te
ct

io
n 

of
 re

ge
ne

ra
tio

n 
an

d 
so

il 
(C

PR
S)

 w
ith

ou
t a

ny
 o

th
er

  i
nt

er
ve

nt
io

n;
- C

PR
S 

+ 
pr

e-
co

m
m

er
ci

al
 th

in
ni

ng
 (P

C
T)

;

93



St
ud

y 
le

ad
er

(s
)

C
ol

la
bo

ra
to

r(
s)

N
or

ve
z,

 O
liv

ie
r

E-
M

ai
l:

Te
l.

•

-
-

-
Ex

t.

H
éb

er
t, 

C
hr

is
tia

n
E-

M
ai

l:
ch

he
be

rt@
rn

ca
n.

gc
.c

a
Te

l.
(4

18
) 6

48
-5

89
6

C
an

ad
ia

n 
Fo

re
st

 S
er

vi
ce

, L
au

re
nt

ia
n 

Fo
re

st
ry

 C
en

tre
•

-
-

-
Ex

t.

- C
PR

S 
w

ith
 p

la
nt

in
g 

of
 b

la
ck

 s
pr

uc
e 

(E
PN

) +
 m

ec
ha

ni
ca

l c
le

an
in

g.

A 
to

ta
l o

f 2
0 

si
te

s 
ha

ve
 b

ee
n 

st
ud

ie
d 

in
 w

hi
ch

 th
re

e 
pl

ot
s 

w
er

e 
es

ta
bl

is
he

d 
(6

0 
pl

ot
s 

in
 to

ta
l).

 E
ac

h 
ci

rc
ul

ar
 p

lo
t w

as
 4

00
 m

² (
11

.2
8 

m
 

ra
di

us
) a

nd
 d

is
ta

nc
ed

 a
t l

ea
st

 5
0 

m
et

er
s 

fro
m

 th
e 

ne
xt

.

Be
et

le
 in

ve
nt

or
y

In
se

ct
s 

w
er

e 
sa

m
pl

ed
 u

si
ng

 m
ul

tid
ire

ct
io

na
l t

ra
ps

 a
nd

 p
itf

al
l t

ra
ps

. T
he

 m
ul

tid
ire

ct
io

na
l t

ra
p 

is
 a

 m
et

ho
d 

w
id

el
y 

us
ed

 in
 li

te
ra

tu
re

 a
nd

 
ch

ar
ac

te
riz

ed
 b

y 
its

 a
bi

lit
y 

to
 o

bt
ai

n 
bo

th
 q

ua
nt

ita
tiv

e 
an

d 
qu

al
ita

tiv
e 

da
ta

 o
n 

sa
pr

ox
yl

ic
 b

ee
tle

s 
in

 d
iff

er
en

t f
or

es
t e

nv
iro

nm
en

ts
 (O

kl
an

d 
19

96
, S

t-G
er

m
ai

n 
et

 a
l. 

20
04

a)
. I

n 
ad

di
tio

n,
 p

itf
al

l t
ra

ps
 a

re
 a

 v
er

y 
w

id
el

y 
us

ed
 m

et
ho

d 
in

 e
nt

om
ol

og
ic

al
 in

ve
nt

or
y 

w
hi

ch
 m

ak
es

 it
 p

os
si

bl
e 

to
 c

ap
tu

re
 in

se
ct

s 
m

ov
in

g 
on

 th
e 

so
il 

su
rfa

ce
 in

cl
ud

in
g 

gr
ou

nd
 b

ee
tle

s 
w

hi
ch

 a
re

 c
on

si
de

re
d 

to
 b

e 
go

od
 b

io
in

di
ca

to
rs

 o
f e

nv
iro

nm
en

ta
l 

co
nd

iti
on

s 
(H

eb
er

t 2
00

0;
 L

at
ty

 e
t a

l. 
20

06
). 

Th
e 

tra
ps

 w
er

e 
sc

re
en

ed
 to

 a
vo

id
 tr

ap
pi

ng
 m

ic
ro

m
am

m
al

s 
w

hi
ch

 w
er

e 
th

e 
su

bj
ec

t o
f a

no
th

er
 

st
ud

y.
 In

 e
ac

h 
pl

ot
, a

 m
ul

tid
ire

ct
io

na
l t

ra
p 

w
as

 p
la

ce
d 

at
 th

e 
ce

nt
re

 a
nd

 4
 p

itf
al

l t
ra

ps
 w

er
e 

pl
ac

ed
 a

t 7
 m

 fr
om

 th
e 

ce
nt

ra
l t

ra
p,

 fo
rm

in
g 

a 
sq

ua
re

 m
ea

su
rin

g 
10

 m
 lo

ng
 o

n 
ea

ch
 s

id
e.

In
ve

nt
or

y 
of

 b
ee

tle
s 

in
 p

ol
yp

or
es

Sa
m

pl
es

 o
f F

om
ito

ps
is

 p
in

ic
ol

a 
w

ill 
be

 ta
ke

n 
in

 s
pr

in
g 

20
09

 a
nd

 w
ill 

be
 p

la
ce

d 
in

 B
er

lè
se

 fu
nn

el
s 

to
 re

co
ve

r t
he

 in
se

ct
 fa

un
a 

th
at

 is
 

as
so

ci
at

ed
 w

ith
 th

em
. F

iv
e 

fu
ng

i w
ill 

be
 s

am
pl

ed
 in

 e
ac

h 
pl

ot
 fr

om
 d

iff
er

en
t d

eb
ris

 in
 e

ac
h 

of
 th

e 
st

an
ds

 (3
00

 to
ta

l f
un

gi
). 

Th
e 

de
br

is
 fr

om
 

w
hi

ch
 th

e 
fu

ng
i w

ill 
be

 c
ol

le
ct

ed
 w

ill 
be

 s
el

ec
te

d 
ra

nd
om

ly
 fr

om
 th

e 
in

ve
nt

or
y 

of
 w

oo
dy

 d
eb

ris
 c

ar
rie

d 
ou

t d
ur

in
g 

th
e 

su
m

m
er

 o
f 2

00
8.

 A
ll 

of
 

th
e 

da
ta

 c
ha

ra
ct

er
iz

in
g 

th
e 

w
oo

dy
 d

eb
ris

 w
ill 

be
 a

va
ila

bl
e 

as
 w

el
l a

s 
th

e 
he

ig
ht

 o
f t

he
 fu

ng
i s

am
pl

ed
 w

hi
ch

 w
e 

m
ea

su
re

 d
ur

in
g 

sa
m

pl
in

g 
on

 
th

e 
gr

ou
nd

.  
In

 th
e 

la
bo

ra
to

ry
, s

ev
er

al
 v

ar
ia

bl
es

 w
ill 

be
 d

et
er

m
in

ed
 o

n 
ea

ch
 fu

ng
i: 

ag
e,

 h
ym

en
iu

m
 s

ur
fa

ce
, v

ol
um

e,
 m

as
s,

 m
oi

st
ur

e 
an

d 
si

gn
s 

of
 in

se
ct

s.

In
ve

nt
or

y 
of

 w
oo

dy
 d

eb
ris

An
 in

ve
nt

or
y 

of
 w

oo
dy

 d
eb

ris
 w

as
 c

ar
rie

d 
ou

t d
ur

in
g 

th
e 

su
m

m
er

 o
f 2

00
8 

to
 c

ha
ra

ct
er

iz
e 

th
e 

fo
re

st
 s

tru
ct

ur
e.

 S
ev

er
al

 m
ea

su
re

m
en

ts
 w

er
e 

ta
ke

n 
of

 s
ta

nd
in

g 
w

oo
dy

 d
eb

ris
 (s

na
gs

), 
as

 w
el

l a
s 

gr
ou

nd
 d

eb
ris

. T
hu

s,
 th

e 
fir

st
 tr

an
se

ct
 w

as
 a

t 0
 d

eg
re

es
 n

or
th

. F
or

 e
ac

h 
of

 th
e 

th
re

e 
tra

ns
ec

ts
, s

na
gs

 a
nd

 s
tu

m
ps

 a
re

 re
co

rd
ed

 a
t 2

 m
 fr

om
 e

ith
er

 s
id

e 
of

 th
e 

tra
ns

ec
t.

In
 a

dd
iti

on
, i

n 
ea

ch
 s

pr
uc

e 
bu

dw
or

m
 in

fe
st

ed
 fo

re
st

, 4
 s

ec
tio

ns
 o

f 5
0 

cm
 o

f e
ac

h 
cl

as
s 

of
 w

oo
dy

 d
eb

ris
 (a

m
en

de
d 

H
un

te
r c

la
ss

es
, s

ee
 

Ba
rn

ou
in

 2
00

5)
 c

ou
ld

 b
e 

sa
m

pl
ed

 d
ur

in
g 

th
e 

sp
rin

g 
of

 2
00

9 
an

d 
pl

ac
ed

 in
 c

ag
es

 fo
r b

re
ed

in
g.

 T
hi

s 
ap

pr
oa

ch
 w

ou
ld

 m
ak

e 
it 

po
ss

ib
le

 to
 

pr
ec

is
el

y 
as

so
ci

at
e 

sp
ec

ie
s 

w
ith

 p
re

ci
se

 m
ic

ro
-h

ab
ita

t c
ha

ra
ct

er
is

tic
s,

 w
hi

ch
 w

ou
ld

 in
 tu

rn
 fa

ci
lit

at
e 

su
bs

eq
ue

nt
 in

te
rp

re
ta

tio
n 

of
 tr

ap
pi

ng
 

re
su

lts
 (S

t-G
er

m
ai

n 
et

 a
l. 

20
04

b)
. F

ou
r s

ec
tio

ns
 o

f w
oo

dy
 d

eb
ris

 w
ou

ld
 b

e 
co

lle
ct

ed
 a

t e
ac

h 
si

te
 o

f s
ilv

ic
ul

tu
ra

l s
ce

na
rio

s 
fo

r w
oo

dy
 d

eb
ris

 
on

 th
e 

gr
ou

nd
 w

ith
 a

dv
an

ce
d 

de
gr

ad
at

io
n 

(B
ar

no
ui

n 
cl

as
s 

3,
 2

00
5;

 m
ai

n 
br

an
ch

es
 a

bs
en

t, 
w

oo
d 

so
ft,

 b
ar

k 
lo

os
e 

on
 5

1-
10

0%
 o

f t
he

 
su

rfa
ce

 a
nd

 s
am

e 
de

gr
ee

 o
f m

os
s 

co
ve

r)
.

94



Sp
ec

ie
s

D
at

a 
ac

tiv
ity

D
at

a 
st

ab
ilit

y

Tr
ea

tm
en

t(s
)

M
ea

su
re

m
en

t(s
)

Es
ta

bl
is

hm
en

t 
ye

ar
(s

)
20

08

M
ea

su
re

m
en

t 
ye

ar
(s

)
20

08

Tr
ea

tm
en

t 
ye

ar
(s

)

D
at

a 
lo

ca
tio

n

R
es

ea
rc

h 
si

te
(s

)

M
et

ad
at

a 
cr

ea
tio

n 
da

te
20

09
-0

1-
04

M
et

ad
at

a 
m

od
ifi

ca
tio

n 
da

te

C
on

tri
bu

to
r(

s)
 to

 
th

e 
cr

ea
tio

n 
of

 
th

e 
m

et
ad

at
a

S
ite

 n
am
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ty
Lo
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.
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)
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a)

C
an
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e
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at
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tra
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 C
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Im
pa

ct
 o

f t
he

 p
ro

po
rt

io
n 

of
 re

co
ve

ry
 in

 p
re

sc
rib

ed
 b

ur
ns

 a
t t

he
 la

nd
sc

ap
e 

le
ve

l o
n 

sa
pr

ox
yl

ic
 C

ol
eo

pt
er

a 
sp

ec
ie

s

Ab
st

ra
ct

O
ne

 o
f t

he
 c

ur
re

nt
 s

ho
rtc

om
in

gs
 o

f t
he

 R
eg

ul
at

io
n 

re
sp

ec
tin

g 
st

an
da

rd
s 

of
 fo

re
st

 m
an

ag
em

en
t f

or
 fo

re
st

s 
in

 th
e 

do
m

ai
n 

of
 th

e 
St

at
e 

th
at

 
co

ul
d 

je
op

ar
di

ze
 th

e 
im

pl
em

en
ta

tio
n 

of
 s

us
ta

in
ab

le
 fo

re
st

 m
an

ag
em

en
t, 

in
cl

ud
in

g 
th

e 
m

ai
nt

en
an

ce
 o

f b
io

di
ve

rs
ity

, i
s 

th
e 

ab
se

nc
e 

of
 a

 
st

an
da

rd
 fo

r t
he

 h
ar

ve
st

in
g 

of
 b

ur
ne

d 
fo

re
st

s.
 R

ec
ov

er
y 

op
er

at
io

ns
 w

er
e 

ca
rr

ie
d 

ou
t f

or
 fi

re
s 

th
at

 ra
ge

d 
in

 th
e 

C
hi

bo
ug

am
au

 a
re

a 
in

 2
00

5.
 

Th
e 

pr
oj

ec
t's

 m
ai

n 
ob

je
ct

iv
e 

is
 to

 d
et

er
m

in
e 

th
e 

le
ve

l o
f r

ec
ov

er
y 

of
 b

ur
ns

 c
on

si
st

en
t w

ith
 th

e 
m

ai
nt

en
an

ce
 o

f i
ns

ec
t d

iv
er

si
ty

 a
cr

os
s 

th
e 

la
nd

sc
ap

e.
 M

or
e 

sp
ec

ifi
ca

lly
, t

he
 a

im
 o

f o
ur

 w
or

k 
is

 to
 u

nd
er

st
an

d 
th

e 
im

pa
ct

 o
f r

ec
ov

er
y 

on
 th

e 
fa

m
ilie

s 
of

 b
ee

tle
s 

kn
ow

n 
to

 b
e 

as
so

ci
at

ed
 w

ith
 b

ur
ni

ng
. T

he
 e

xp
er

im
en

ta
l s

et
up

 in
cl

ud
es

 4
2 

m
ul

tid
ire

ct
io

na
l b

ar
rie

r t
ra

ps
 s

pr
ea

d 
ov

er
 a

 g
ra

di
en

t o
f l

an
ds

ca
pe

 re
co

ve
ry

 
le

ve
ls

 b
et

w
ee

n 
ja

ck
 p

in
e 

an
d 

bl
ac

k 
sp

ru
ce

. T
hi

s 
de

si
gn

 h
as

 b
ee

n 
in

 o
pe

ra
tio

n 
fo

r t
he

 p
as

t t
hr

ee
 y

ea
rs

 a
nd

 a
ll 

sp
ec

im
en

s 
of

 th
e 

C
er

am
by

ci
da

e 
an

d 
Sa

lp
in

gi
da

e 
fa

m
ilie

s 
ha

ve
 b

ee
n 

id
en

tif
ie

d 
(4

,6
13

 b
ee

tle
s;

 2
6 

sp
ec

ie
s)

.  
Fo

r e
ac

h 
si

te
, t

he
 le

ve
l o

f r
ec

ov
er

y 
w

as
 

as
se

ss
ed

 a
cc

or
di

ng
 to

 th
re

e 
sp

at
ia

l s
ca

le
s 

(1
, 2

 a
nd

 2
.4

 h
a)

. T
he

 im
pa

ct
 o

f t
he

se
 le

ve
ls

 o
f r

ec
ov

er
y 

w
as

 th
en

 a
ss

es
se

d 
in

 re
la

tio
n 

to
 

sp
ec

ie
s 

ab
un

da
nc

e 
an

d 
di

ve
rs

ity
. B

as
ed

 o
n 

pr
el

im
in

ar
y 

an
al

ys
es

, t
he

 p
ro

po
rti

on
 o

f r
ec

ov
er

y 
in

 th
e 

la
nd

sc
ap

e 
w

ou
ld

 h
av

e 
a 

ne
ut

ra
l o

r 
po

si
tiv

e 
im

pa
ct

 o
n 

di
ve

rs
ity

 a
nd

 a
bu

nd
an

ce
, w

ith
 th

e 
ex

ce
pt

io
n 

of
 C

er
am

by
ci

da
e 

Ac
m

ae
op

s 
pr

at
en

si
s 

w
hi

ch
 is

 n
eg

at
iv

el
y 

af
fe

ct
ed

 b
y 

in
cr

ea
se

d 
re

co
ve

ry
 in

 th
e 

bl
ac

k 
sp

ru
ce

 fo
re

st
 la

nd
sc

ap
e.

O
bj

ec
tiv

e(
s)

D
et

er
m

in
e 

th
e 

re
co

ve
ry

 le
ve

l o
f b

ur
ns

 c
on

si
st

en
t w

ith
 th

e 
pr

es
er

va
tio

n 
of

 b
io

di
ve

rs
ity

, p
ar

tic
ul

ar
ly

 in
se

ct
 s

pe
ci

es
 a

ss
oc

ia
te

d 
w

ith
 b

ur
ns

 
ac

ro
ss

 th
e 

la
nd

sc
ap

e.
 W

e 
w

ill 
co

ns
id

er
 c

er
ta

in
 fa

m
ilie

s 
kn

ow
n 

to
 b

e 
as

so
ci

at
ed

 w
ith

 b
ur

ns
, s

uc
h 

as
 th

e 
C

er
am

by
ci

da
e,

 E
la

te
rid

ae
, a

nd
 

C
ur

cu
lio

ni
da

e 
La

th
rid

iid
ae

 a
nd

 s
om

e 
sp

ec
ie

s 
of

 S
al

pi
ng

id
ae

 a
nd

 C
or

yl
op

hi
da

e 
(S

ai
nt

-G
er

m
ai

n 
et

 a
l.,

 2
00

4a
). 

M
or

e 
sp

ec
ifi

ca
lly

, t
he

 
ob

je
ct

iv
es

 o
f t

he
 p

ro
je

ct
 a

re
 to

 d
et

er
m

in
e:

1)
 w

he
th

er
 s
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ro

xy
lic
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ee

tle
 c

om
m

un
iti

es
 d

iff
er

 b
y 

le
ve

l o
f r

ec
ov

er
y 
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ss
 th

e 
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nd
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e;

 a
nd

 
2)

 w
hi

ch
 s

pe
ci
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 o

pp
or

tu
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st
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 a
nd

 w
hi

ch
 s
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ci
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re
 p

yr
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hi
lo
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m
on

g 
sa

pr
ox

yl
ic

 b
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tle
s 
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ci
at

ed
 w

ith
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ce
nt

 b
ur

ns
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In
 c
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ne

ct
io

n 
w

ith
 th
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e 

ob
je

ct
iv

es
, c

er
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in
 h

yp
ot

he
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s 
w

er
e 
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ul
at
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. T
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 fi
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t h

yp
ot
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s 
(H

1)
 in

 c
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n 

w
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nc
e 
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 p
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 m
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en
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 p
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f s
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s 

w
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th
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 th
e 
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pa
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s 
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e 
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ci
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o 
m
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n 
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m

m
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 o
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s 
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 b

ur
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en
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e 
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pe
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a 
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n 
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du
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 p

at
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d 
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an
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e 

th
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 c
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o 
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s 

th
e 
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e 
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th
er
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ox
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 b
ee
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 s

pe
ci

es
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ia
te

d 
w
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ur
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ng
, t
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s 
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g 
th
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 th

e 
ch

ar
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te
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tic
s 

(i.
e.
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e 
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l o
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f t
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 p
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r 

la
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e 
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t s
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e 
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 o
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 c
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m
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ec
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d 
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th
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 (H
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, a
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te

d 
w
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 th

e 
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m
e 
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iv
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su
gg

es
ts

 th
at
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 p
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ft 
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r s
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g 

m
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 b
e 
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d 
st
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ds
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rm
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l c
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is
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s 
(a

ge
, d

en
si

ty
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m

et
er
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 h
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t o

f t
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te

m
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, b
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y 
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e 
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m
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ro
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re
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d 
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m
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d 
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ft 
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e 
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w
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 m
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 c
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m
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  i
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m
m
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e 

re
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d 
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(B
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ge

t a
nd

 D
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4)
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n 
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s 
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n 
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 c
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m
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s 
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n 

la
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n 
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er
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r o
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ge

t e
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00
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 s
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d 
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 fi
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 c
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m
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 c
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d 

m
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e 
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 p
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-c
om

m
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 T
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s 
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e 
w
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 b

la
ck

 s
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uc
e 
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d 
al

lo
w

s 
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 to
 p
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se
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 th
ird
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ot
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s 

(H
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 to
 th

e 
ef

fe
ct

 th
at

 th
er

e 
ar

e 
di

ffe
re

nt
 

en
to

m
ol

og
ic

al
 fa

un
ae

 a
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oc
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te
d 

w
ith

 th
e 

bu
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in
g 
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 ja

ck
 p
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e 

an
d 

bl
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k 
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 T
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e 

m
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 b
e 
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nt
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en
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se
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r c
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m
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es
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ss
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w

ith
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h 
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s 

w
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 c
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nd
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 th
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ec
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th
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pr
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e 
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s 
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e 
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ap
e 
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e 

no
t t

he
 s
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e.
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ot
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s 

(H
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n 

O
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ec
tiv

e 
2 

su
gg

es
ts

 th
at

 s
ap

ro
xy

lic
 b

ee
tle

s 
as

so
ci

at
ed

 w
ith

 b
ur

ni
ng

 a
re

 a
n 

op
po

rtu
ni

st
ic

 s
pe

ci
es

 a
nd

 n
ot

 p
yr

op
hi

lo
us

, a
nd

 th
at

 in
 th

e 
ab

se
nc

e 
of

 b
ur

ne
d 

ha
bi

ta
ts

 o
n 

th
e 

la
nd

sc
ap

e,
 th

ey
 u

se
 o

th
er

 s
ou

rc
es

 o
f d

ea
d 

or
 h

ig
hl

y 
st

re
ss

ed
 w

oo
d 

to
 m

ai
nt

ai
n 

th
ei

r p
op

ul
at

io
ns
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 b
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d 
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 d
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 p
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to
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in
d 

an
d 

pr
ov

id
e 

a 
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t o
f d
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d 
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t a

nd
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00
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La
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ut
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es
ig

n

Pr
oj

ec
t s

ta
tu

s
Ac

tiv
e

Th
e 

sa
m

pl
in

g 
de

si
gn

 w
as

 in
st

al
le

d 
in

 2
00

6,
 o

ne
 y

ea
r a

fte
r t

he
 b

ur
n,

 a
nd

 in
cl

ud
es

 5
0 

si
te

s 
eq

ua
lly

 d
is

tri
bu

te
d 

be
tw

ee
n 

st
an

ds
 o

f b
la

ck
 

sp
ru

ce
 a

nd
 ja

ck
 p

in
e.

 F
or

ty
 o

f t
he

se
 s

ite
s 

w
er

e 
in

st
al

le
d 

in
 th

e 
re

si
du

al
 s

ta
nd

s 
(is

le
ts

) r
ec

ov
er

ed
 fr

om
 p

re
sc

rib
ed

 b
ur

ns
, i

n 
or

de
r t

o 
co

ve
r 

th
e 

ra
ng

e 
of

 d
iff

er
en

t l
ev

el
s 

of
 re

co
ve

ry
 in

 th
e 

la
nd

sc
ap

e 
fo

r t
he

 tw
o 

m
ai

n 
sp

ec
ie

s.
 T

he
 tr

ap
s 

w
er

e 
no

t i
ns

ta
lle

d 
di

re
ct

ly
 o

n 
th

e 
cu

tti
ng

 a
re

a,
 

as
 w

e 
ar

e 
se

ek
in

g 
to

 fi
nd

 o
ut

 if
 th

e 
re

si
du

al
 is

le
ts

 p
os

se
ss

 th
e 

ne
ce

ss
ar

y 
ch

ar
ac

te
ris

tic
s 

to
 m

ai
nt

ai
n 

be
et

le
 c

om
m

un
iti

es
 a

ss
oc

ia
te

d 
w

ith
 

th
e 

pr
es

cr
ib

ed
 b

ur
ns

. T
he

 d
eg

re
e 

of
 re

co
ve

ry
 w

as
 d

et
er

m
in

ed
 fo

r e
ac

h 
si

te
 b

y 
vi

su
al

 e
st

im
at

es
 in

 th
e 

fie
ld

 o
f t

he
 p

er
ce

nt
ag

e 
of

 re
co

ve
re

d 
ar

ea
 in

 th
e 

la
nd

sc
ap

e.
 T

he
se

 s
ite

s 
w

er
e 

es
ta

bl
is

he
d 

to
 m

ee
t o

bj
ec

tiv
e 

1.
 T

he
 te

n 
ot

he
r s

ite
s 

w
er

e 
es

ta
bl

is
he

d 
in

 u
nb

ur
ne

d 
st

an
ds

 (5
 b

la
ck

 
sp

ru
ce

 a
nd

 5
 ja

ck
 p

in
e)

 w
he

re
 c

lu
st

er
s 

of
 1

1 
tre

es
 w

er
e 

gi
rd

le
d 

(a
 c

irc
um

fe
re

nt
ia

l b
an

d 
of

 a
 fe

w
 c

en
tim

et
er

s 
w

as
 a

tta
ch

ed
 a

t D
BH

) i
n 

ea
rly

 J
un

e 
20

06
. O

ve
ra

ll,
 th

e 
de

si
gn

 in
cl

ud
es

 fi
ve

 s
ite

s 
pe

r t
re

at
m

en
t a

nd
 p

er
 s

pe
ci

es
, a

t a
 d

is
ta

nc
e 

of
 a

t l
ea

st
 5

00
 m

 fr
om
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