
 

 

T
ab

le
 A

5-
1.

 
Fr

ee
 g

ro
w

in
g 

da
m

ag
e 

cr
ite

ria
 fo

r e
ve

n-
ag

ed
 (a

ge
 c

la
ss

 1
) c

on
ife

ro
us

 tr
ee

s 

PL
E

A
SE

 R
E

A
D

 th
e 

pr
ec

ed
in

g 
in

tro
du

ct
io

n 
be

fo
re

 u
si

ng
 th

e 
fo

llo
w

in
g 

ta
bl

e 
an

d 
fig

ur
es

. 
Lo

ca
tio

n 
of

 
da

m
ag

e 
 

Ty
pe

 o
f d

am
ag

e 
Tr

ee
 b

ei
ng

 a
ss

es
se

d 
is

  
U

N
AC

C
EP

TA
B

LE
 if

: 
H

os
t 

sp
ec

ie
s

Li
ke

ly
 d

am
ag

e 
ag

en
ts

 &
 

da
m

ag
e 

ag
en

t c
od

es
 

 
C

om
m

en
ts

 
St

em
 

W
ou

nd
 

(in
cl

ud
in

g 
su

ns
ca

ld
 

an
d 

gi
rd

lin
g)

  

• 
th

e 
tre

e 
ha

s 
an

y 
w

ou
nd

 w
hi

ch
 is

 g
re

at
er

 th
an

 
33

%
 o

f t
he

 s
te

m
 c

irc
um

fe
re

nc
e,

 o
r 

• 
th

e 
tre

e 
ha

s 
a 

w
ou

nd
 w

hi
ch

 is
 g

re
at

er
 th

an
 2

0%
 

of
 th

e 
to

ta
l l

en
gt

h 
of

 th
e 

st
em

, o
r 

• 
th

e 
tre

e 
ha

s 
a 

w
ou

nd
 c

en
tre

d 
on

 a
n 

in
fe

ct
io

n 
ca

us
ed

 b
y 

a 
st

em
 ru

st
, c

an
ke

r, 
or

 d
w

ar
f 

m
is

tle
to

e 
(S

ee
 N

ot
e 

un
de

r S
te

m
: I

nf
ec

tio
n)

. 

Al
l 

sq
ui

rre
l A

S,
 b

ea
ve

r A
Z,

 
vo

le
 A

V,
 p

or
cu

pi
ne

 A
P,

 
ha

re
 A

H
, W

ar
re

ns
 ro

ot
 c

ol
la

r 
w

ee
vi

l I
W

W
, s

eq
uo

ia
 p

itc
h 

m
ot

h 
IS

Q
, f

ire
 N

B,
 

w
in

dt
hr

ow
 N

W
, s

un
sc

al
d 

N
Z,

 
lo

gg
in

g 
TL

, m
ec

ha
ni

ca
l T

M
. 

A 
w

ou
nd

 is
 d

ef
in

ed
 a

s 
an

 in
ju

ry
 in

 w
hi

ch
 th

e 
ca

m
bi

um
 is

 d
ea

d 
(e

.g
., 

su
ns

ca
ld

) o
r c

om
pl

et
el

y 
re

m
ov

ed
 fr

om
 th

e 
tre

e 
ex

po
si

ng
 

th
e 

sa
pw

oo
d.

 M
ea

su
re

 th
e 

w
ou

nd
 a

cr
os

s 
th

e 
w

id
es

t p
oi

nt
 o

f t
he

 
ex

po
se

d 
sa

pw
oo

d 
(o

r d
ea

d 
ca

m
bi

um
 w

he
n 

th
e 

tre
e 

is
 d

am
ag

ed
 

by
 s

un
sc

al
d)

. 
H

ea
le

d 
ov

er
 w

ou
nd

s 
(=

sc
ar

s)
 a

re
 a

cc
ep

ta
bl

e.
 S

ee
 F

ig
ur

e 
A5

-1
. 

St
em

 
In

se
ct

 m
in

in
g 

at
  

ro
ot

 c
ol

la
r  

• 
th

e 
tre

e 
is

 c
ur

re
nt

ly
 a

tta
ck

ed
 b

y 
a 

ba
rk

-m
in

in
g 

in
se

ct
 s

uc
h 

as
 a

 w
ee

vi
l o

r a
 b

ee
tle

 a
nd

 e
xh

ib
its

 
sy

m
pt

om
s 

su
ch

 a
s 

fo
lia

ge
 d

is
co

lo
ra

tio
n,

 
th

in
ni

ng
, a

nd
/o

r r
ed

uc
ed

 h
ei

gh
t g

ro
w

th
 

in
cr

em
en

ts
 

Pl
, S

x 
ro

ot
 c

ol
la

r w
ee

vi
l I

W
W

. 
O

nl
y 

tre
es

 th
at

 a
re

 s
ym

pt
om

at
ic

 s
ho

ul
d 

be
 c

he
ck

ed
 fo

r i
ns

ec
t 

in
fe

st
at

io
n 

or
 m

in
in

g 
da

m
ag

e.
 N

on
-s

ym
pt

om
at

ic
 tr

ee
s 

ar
e 

pr
es

um
ed

 to
 b

e 
un

af
fe

ct
ed

 b
y 

in
se

ct
 m

in
in

g.
 

St
em

 
D

ef
or

m
at

io
n 

(in
cl

ud
in

g 
cr

oo
k,

 
sw

ee
p,

 fo
rk

, b
ro

w
se

, 
an

d 
de

ad
 o

r 
br

ok
en

 to
p)

 

• 
th

e 
pi

th
 is

 h
or

iz
on

ta
lly

 d
is

pl
ac

ed
 m

or
e 

th
an

 
30

 c
m

 fr
om

 th
e 

po
in

t o
f d

ef
ec

t a
nd

 o
rig

in
at

es
 

ab
ov

e 
30

 c
m

 fr
om

 th
e 

po
in

t o
f g

er
m

in
at

io
n.

 

Fo
r s

w
ee

p,
 

al
l e

xc
ep

t 
C

w
 a

nd
 

H
w

 

D
ef

ol
ia

to
rs

 ID
, w

hi
te

 p
in

e 
(s

pr
uc

e)
 w

ee
vi

l I
W

S,
 

lo
dg

ep
ol

e 
pi

ne
 te

rm
in

al
 

w
ee

vi
l I

W
P,

 n
or

th
er

n 
pi

tc
h 

tw
ig

 m
ot

h 
IS

P,
 s

eq
uo

ia
 p

itc
h 

m
ot

h 
IS

Q
, c

at
tle

 A
C

, 
de

er
 A

D
, e

lk
 A

E,
 m

oo
se

 A
M

, 
fro

st
 N

G
, h

ai
l N

H
, s

no
w

 N
Y,

 
dr

ou
gh

t N
D

, l
og

gi
ng

 T
L,

 
m

ec
ha

ni
ca

l T
M

. 

Fo
r h

or
iz

on
ta

l d
is

pl
ac

em
en

t s
ee

 F
ig

ur
e 

A5
-2

. 

 
 

• 
th

e 
tre

e 
le

ad
er

 h
as

 b
ee

n 
ki

lle
d 

th
re

e 
or

 m
or

e 
tim

es
 in

 th
e 

la
st

 fi
ve

 y
ea

rs
 (w

ee
vi

l o
nl

y)
. 

Sx
, S

s,
 P

l 
W

hi
te

 p
in

e 
(s

pr
uc

e)
 

w
ee

vi
l I

W
S,

 lo
dg

ep
ol

e 
pi

ne
 

te
rm

in
al

 w
ee

vi
l I

W
P.

 

Th
is

 c
rit

er
io

n 
ap

pl
ie

s 
on

ly
 fo

r t
er

m
in

al
 w

ee
vi

l d
am

ag
e.

 

 
 

• 
th

e 
tre

e 
ha

s 
tw

o 
or

 m
or

e 
le

ad
er

s 
w

ith
 n

o 
do

m
in

an
ce

 e
xp

re
ss

ed
 a

fte
r f

iv
e 

ye
ar

s 
gr

ow
th

 
an

d 
th

e 
fo

rk
 o

rig
in

at
es

 a
bo

ve
 3

0 
cm

 fr
om

 th
e 

po
in

t o
f g

er
m

in
at

io
n.

 

Al
l 

te
rm

in
al

 w
ee

vi
ls

 (I
W

S,
 IW

P)
, 

fro
st

 N
G

, a
ni

m
al

 d
am

ag
e 

A.
Le

ad
er

 d
om

in
an

ce
 o

cc
ur

s 
w

he
n 

th
e 

ta
lle

st
 le

ad
er

 is
 a

t l
ea

st
 

5 
cm

 ta
lle

r t
ha

n 
th

e 
se

co
nd

 ta
lle

st
 le

ad
er

. S
ee

 F
ig

ur
e 

A5
-3

. 

 
 

• 
th

e 
tre

e 
ha

s 
a 

de
ad

 o
r b

ro
ke

n 
to

p 
at

 a
 p

oi
nt

 th
at

 
is

 >
2 

cm
 (>

3 
cm

 fo
r t

he
 c

oa
st

) i
n 

di
am

et
er

. 
Al

l 
 

 

St
em

 
In

fe
ct

io
n 

 
(in

cl
ud

in
g 

ca
nk

er
s 

an
d 

ga
lls

)  

• 
an

y 
in

fe
ct

io
n 

oc
cu

rs
 o

n 
th

e 
st

em
. 

Al
l 

co
m

an
dr

a 
bl

is
te

r r
us

t D
SC

, 
st

al
ac

tif
or

m
 b

lis
te

r r
us

t D
SS

,
w

hi
te

 p
in

e 
bl

is
te

r r
us

t D
SB

, 
w

es
te

rn
 g

al
l r

us
t D

SG
, 

at
ro

pe
llis

 c
an

ke
r D

SA
. 

N
ot

e:
 W

ou
nd

s 
ca

us
ed

 b
y 

ro
de

nt
 fe

ed
in

g 
ar

ou
nd

 ru
st

 c
an

ke
rs

 
sh

ou
ld

 h
av

e 
st

em
 ru

st
 re

co
rd

ed
 a

s 
th

e 
ca

us
al

 a
ge

nt
. 

B
ra

nc
h 

In
fe

ct
io

n 
 

(c
an

ke
rs

)  
• 

an
 in

fe
ct

io
n 

oc
cu

rs
 o

n 
a 

liv
e 

br
an

ch
 le

ss
 th

an
 

60
 c

m
 fr

om
 th

e 
st

em
. 

Pw
, P

l, 
Py

w
hi

te
 p

in
e 

bl
is

te
r r

us
t D

SB
,  

co
m

an
dr

a 
bl

is
te

r r
us

t D
SC

, 
st

al
ac

tif
or

m
 b

lis
te

r r
us

t D
SS

.

Se
e 

Fi
gu

re
 A

5-
4.

 
 

B
ra

nc
h 

G
al

ls
 

• 
a 

ga
ll 

ru
st

 in
fe

ct
io

n 
oc

cu
rs

 o
n 

a 
liv

e 
br

an
ch

 le
ss

 
th

an
 5

 c
m

 fr
om

 th
e 

st
em

. 
Pl

, P
y 

w
es

te
rn

 g
al

l r
us

t D
SG

. 
Se

e 
Fi

gu
re

 A
5-

4.
 

 



 

 

T
ab

le
 A

5-
1.

 
C

on
tin

ue
d 

Lo
ca

tio
n 

of
 

da
m

ag
e 

 
Ty

pe
 o

f d
am

ag
e 

Tr
ee

 b
ei

ng
 a

ss
es

se
d 

is
  

U
N

AC
C

EP
TA

B
LE

 if
: 

H
os

t 
sp

ec
ie

s
Li

ke
ly

 d
am

ag
e 

ag
en

ts
 &

 
da

m
ag

e 
ag

en
t c

od
es

 
 

C
om

m
en

ts
 

B
ra

nc
h 

G
ou

tin
g 

 
• 

an
y 

ad
el

gi
d 

go
ut

in
g 

oc
cu

rs
 o

n 
a 

br
an

ch
. 

Ba
, B

g,
 B

l
ba

ls
am

 w
oo

lly
 a

de
lg

id
 IA

B.
 

G
ou

tin
g 

is
 d

ef
in

ed
 a

s 
ex

ce
ss

iv
e 

sw
el

lin
g 

of
 a

 b
ra

nc
h 

or
 s

ho
ot

 
ca

us
ed

 b
y 

ba
ls

am
 w

oo
lly

 a
de

lg
id

, a
nd

 is
 o

fte
n 

ac
co

m
pa

ni
ed

 b
y 

m
is

sh
ap

en
 n

ee
dl

es
 a

nd
 b

ud
s.

 It
 is

 m
os

t c
om

m
on

 o
n 

br
an

ch
 ti

ps
 

an
d 

at
 n

od
es

 n
ea

r t
he

 e
nd

s 
of

 b
ra

nc
he

s.
 C

on
su

lt 
a 

re
ce

nt
 

di
st

rib
ut

io
n 

m
ap

 to
 id

en
tif

y 
th

e 
ge

og
ra

ph
ic

 e
xt

en
t o

f t
hi

s 
pe

st
. 

Fo
lia

ge
 

D
ef

ol
ia

tio
n 

 
• 

>8
0%

 o
f t

re
e 

fo
lia

ge
 h

as
 b

ee
n 

re
m

ov
ed

 d
ue

 to
 

de
fo

lia
tin

g 
in

se
ct

s 
or

 fo
lia

ge
 d

is
ea

se
. 

Al
l 

de
fo

lia
to

rs
 ID

, 
fo

lia
ge

 d
is

ea
se

s 
D

F.
 

 

St
em

 o
r 

B
ra

nc
h 

 
D

w
ar

f m
is

tle
to

e 
in

fe
ct

io
n 

• 
an

y 
in

fe
ct

io
n 

oc
cu

rs
 o

n 
th

e 
st

em
 o

r a
 li

ve
 

br
an

ch
, o

r 
• 

a 
su

sc
ep

tib
le

 tr
ee

 is
 lo

ca
te

d 
w

ith
in

 1
0 

m
 o

f a
n 

ov
er

to
pp

in
g 

tre
e,

 w
hi

ch
 is

 in
fe

ct
ed

 w
ith

 d
w

ar
f 

m
is

tle
to

e.
 

H
w

, P
l, 

Lw
, F

d 
he

m
lo

ck
 d

w
ar

f 
m

is
tle

to
e 

D
M

H
, l

od
ge

po
le

 
pi

ne
 d

w
ar

f m
is

tle
to

e 
D

M
P,

 
la

rc
h 

dw
ar

f m
is

tle
to

e 
D

M
L,

 
D

ou
gl

as
-fi

r d
w

ar
f 

m
is

tle
to

e 
D

M
F.

 

N
ot

e:
 T

o 
co

nf
irm

 in
fe

ct
io

n,
 th

e 
su

rv
ey

or
 m

us
t o

bs
er

ve
 m

is
tle

to
e 

ae
ria

l s
ho

ot
s 

or
 b

as
al

 c
up

s 
on

 re
ge

ne
ra

tio
n 

or
 o

n 
liv

e 
or

 d
ea

d 
fa

lle
n 

br
oo

m
s.

 
O

ve
rt

op
pi

ng
 tr

ee
 is

 a
 tr

ee
 th

at
 is

 th
re

e 
or

 m
or

e 
tim

es
 ta

lle
r t

ha
n 

th
e 

m
ed

ia
n 

he
ig

ht
 o

f t
he

 tr
ee

s 
be

in
g 

as
se

ss
ed

. 

R
oo

ts
 

R
oo

t d
is

ea
se

  
• 

si
gn

(s
) o

r a
 d

ef
in

iti
ve

 c
om

bi
na

tio
n 

of
 s

ym
pt

om
s 

of
 ro

ot
 d

is
ea

se
 a

re
 o

bs
er

ve
d.

 
Al

l 
ar

m
illa

ria
 ro

ot
 d

is
ea

se
 D

R
A,

 
la

m
in

at
ed

 ro
ot

 ro
t D

R
L,

 
to

m
en

to
su

s 
ro

ot
 ro

t D
R

T,
 

an
no

su
s 

ro
ot

 d
is

ea
se

 D
R

N
, 

bl
ac

ks
ta

in
 ro

ot
 d

is
ea

se
 D

R
B.

Si
gn

s 
ar

e 
di

re
ct

 e
vi

de
nc

e 
of

 th
e 

pa
th

og
en

ic
 fu

ng
us

 in
cl

ud
in

g 
fru

iti
ng

 b
od

ie
s,

 d
is

tin
ct

iv
e 

m
yc

el
iu

m
 o

r r
hi

zo
m

or
ph

s.
 

Sy
m

pt
om

s 
in

cl
ud

e 
fo

lia
r c

hl
or

os
is

 o
r t

hi
nn

in
g,

 p
ro

no
un

ce
d 

re
si

n 
flo

w
 n

ea
r t

he
 ro

ot
 c

ol
la

r, 
re

du
ce

d 
re

ce
nt

 le
ad

er
 g

ro
w

th
, a

 d
is

tre
ss

 
co

ne
 c

ro
p,

 a
nd

 w
oo

d 
de

ca
y 

or
 s

ta
in

. A
n 

in
di

vi
du

al
 s

ym
pt

om
 is

 
no

t s
uf

fic
ie

nt
 to

 id
en

tif
y 

a 
ro

ot
 d

is
ea

se
. 

 
 

• 
in

fe
ct

ed
 tr

ee
 fo

un
d 

in
 p

lo
t. 

Se
e 

co
m

m
en

ts
 fo

r 
w

el
l-s

pa
ce

d 
tre

e 
ne

t d
ow

n 
ca

lc
ul

at
io

n.
 T

he
 

m
ul

tip
lie

r f
or

 D
R

A 
is

 tw
o,

 e
xc

ep
t i

n 
BE

C
 z

on
es

 
PP

dh
1 

an
d 

2,
 ID

Fx
h1

, I
D

Fd
m

1 
an

d 
2,

 M
Sd

k1
, 

an
d 

M
Sd

m
1 

w
he

re
 th

e 
m

ul
tip

lie
r i

s 
on

e.
 

Al
l 

ar
m

illa
ria

 ro
ot

 d
is

ea
se

 D
R

A.
 

N
ot

e:
 A

ll 
co

ni
fe

r s
pe

ci
es

 a
re

 c
on

si
de

re
d 

su
sc

ep
tib

le
. B

ro
ad

le
af

 
sp

ec
ie

s 
ar

e 
co

ns
id

er
ed

 n
ot

 s
us

ce
pt

ib
le

 fo
r s

ur
ve

y 
pu

rp
os

es
 

on
ly

. 
Ex

am
pl

e:
 H

ow
 to

 a
pp

ly
 n

et
 d

ow
n 

fo
r r

oo
t d

is
ea

se
. 

If 
ro

ot
 d

is
ea

se
-in

fe
ct

ed
 tr

ee
s 

ar
e 

fo
un

d 
in

 th
e 

pl
ot

: 
1.

 In
 th

e 
fir

st
 s

w
ee

p,
 d

et
er

m
in

e 
th

e 
to

ta
l n

um
be

r o
f h

ea
lth

y,
  

w
el

l-s
pa

ce
d 

tre
es

 u
si

ng
 th

e 
pr

es
cr

ib
ed

 m
in

im
um

 in
te

r-t
re

e 
di

st
an

ce
 (M

IT
D

) (
e.

g.
, 1

2 
tre

es
) i

gn
or

in
g 

th
e 

M
-v

al
ue

; 
2.

 In
 a

 s
ec

on
d 

in
de

pe
nd

en
t s

w
ee

p,
 d

et
er

m
in

e 
th

e 
nu

m
be

r o
f  

w
el

l-s
pa

ce
d 

in
fe

ct
ed

 tr
ee

s 
(in

cl
ud

in
g 

de
ad

 in
fe

ct
ed

 tr
ee

s 
an

d 
fo

r D
R

T 
on

ly
, i

nf
ec

te
d 

st
um

ps
) u

si
ng

 M
IT

D
 (e

.g
., 

on
e 

in
fe

ct
ed

 tr
ee

); 
3.

 M
ul

tip
ly

 th
e 

nu
m

be
r f

ro
m

 s
te

p 
2 

by
 th

e 
m

ul
tip

lie
r f

or
 th

e 
sp

ec
ifi

c 
ro

ot
 d

is
ea

se
 a

nd
 s

ub
tra

ct
 th

is
 n

um
be

r f
ro

m
 th

e 
nu

m
be

r o
f s

us
ce

pt
ib

le
 h

ea
lth

y 
w

el
l-s

pa
ce

d 
tre

es
 fo

un
d 

in
 

st
ep

 1
 (e

.g
., 

fo
r D

R
A:

 1
2-

1(
2)

 =
 1

0)
. T

he
 re

su
lt 

is
 th

e 
m

ax
im

um
 

nu
m

be
r o

f f
re

e 
gr

ow
in

g 
tre

es
 ta

llie
d 

fo
r t

he
 p

lo
t. 

 
 

• 
in

fe
ct

ed
 c

on
ife

r f
ou

nd
 in

 p
lo

t. 
Se

e 
co

m
m

en
ts

 fo
r 

w
el

l-s
pa

ce
d 

tre
e 

ne
t d

ow
n 

ca
lc

ul
at

io
n.

 T
he

 
m

ul
tip

lie
r f

or
 D

R
L 

is
 fo

ur
. 

Fd
, S

x,
 S

e 
Lw

, B
a,

 
Bg

 

la
m

in
at

ed
 ro

ot
 ro

t D
R

L.
 

N
ot

e:
 B

l, 
C

w
, P

l, 
Pw

, P
y,

 a
nd

 b
ro

ad
le

af
 s

pe
ci

es
 a

re
 c

on
si

de
re

d 
no

t s
us

ce
pt

ib
le

 fo
r s

ur
ve

y 
pu

rp
os

es
 o

nl
y.

 

 
 

• 
in

fe
ct

ed
 c

on
ife

r o
r s

tu
m

p 
fo

un
d 

in
 p

lo
t. 

Se
e 

co
m

m
en

ts
 fo

r w
el

l-s
pa

ce
d 

tre
e 

ne
t d

ow
n 

ca
lc

ul
at

io
n.

 T
he

 m
ul

tip
lie

r f
or

 D
R

T 
is

 tw
o.

 

Se
, S

x 
 

to
m

en
to

su
s 

ro
ot

 ro
t D

R
T.

 
N

ot
e:

 B
a,

 B
l, 

C
w

, F
d,

 P
l, 

Pw
, P

y 
an

d 
br

oa
dl

ea
f s

pe
ci

es
 a

re
 

co
ns

id
er

ed
 n

ot
 s

us
ce

pt
ib

le
 fo

r s
ur

ve
y 

pu
rp

os
es

 o
nl

y.
 

 
 

• 
in

fe
ct

ed
 c

on
ife

r f
ou

nd
 in

 p
lo

t. 
Se

e 
co

m
m

en
ts

 
fo

r w
el

l-s
pa

ce
d 

tre
e 

ne
t d

ow
n 

ca
lc

ul
at

io
n.

 T
he

 
m

ul
tip

lie
r f

or
 D

R
N

 is
 tw

o.
 

Ba
, H

w
, 

Ss
 

an
no

su
s 

ro
ot

 ro
t D

R
N

. 
N

ot
e:

 B
g,

 B
l, 

C
w

, C
y,

 F
d,

 H
m

, P
l, 

Pw
, P

y,
 S

x 
an

d 
br

oa
dl

ea
f 

sp
ec

ie
s 

ar
e 

co
ns

id
er

ed
 n

ot
 s

us
ce

pt
ib

le
 fo

r s
ur

ve
y 

pu
rp

os
es

 o
nl

y.
 



Establishment to Free Growing Guidebook: Vancouver Forest Region 

 99 

 
Figure A5-1. Calculation of wound along stem length. 

 
Figure A5-2. Determining horizontal displacement and height above point of germination when 

assessing stem deformation. 
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Figure A5-3. Acceptable and unacceptable forks. 

 
Figure A5-4. Distance measurement from point of infection by canker or gall to main stem. 



Establishment to Free Growing Guidebook: Vancouver Forest Region 

 101 

Definitions 
decay:  the disintegration of plant tissue. The process by which sound wood is 

decomposed by the action of wood-destroying fungi and other 
microorganisms. 

fork:  two or more leaders have originated from the loss of a leader or apical 
shoot. At free growing age, a fork is considered persistent if it has not 
differentiated in height between competing leaders by more than 5 cm 
after five years of growth since the leader damage occurred. Forks may 
provide entry points for decay fungi, are points of weakness during felling, 
and may create waste in the highest value first log. 

gall:  nodule or lump of malformed bark or woody material caused by a 
variety of damaging agents, such as western gall rust and some insects. 

gouting:  excessive swelling of a branch or shoot, often accompanied by 
misshapen needles and buds. Most common at nodes on branches and 
frequently caused by balsam woolly adelgid on true firs (Abies spp.). 

infection:  characterized by a lesion or canker on stem or branches or by 
swelling around the entrance point of a pathogen. 

injury:  damage to a tree by a biological, physical, or chemical agent. 

scar:  a wound completely healed over with callus tissue 

wound:  an injury where cambium is dead (e.g., sunscald) or completely 
removed. Wounds often serve as entry points for decay fungi. 




