
P
athw

ays in T
im

e--
W

I' 

L
iving w

ith C
hange in a 

P
onderosa pinel 

D
ouglas-fir forest 

F
ireW

orks 



F
orests change all the tim

e. 
S

om
etim

es they change dram
atically, as during a crow

n fire in a 
forest. 

S
om

etim
es they change a little bit at a tim

e; this happens during a "low
 severity" fire, like 

m
any surface fires, 

S
om

etim
es they change slow

ly and subtly, so the differences are hard to see from
 

year to year. 

T
hink o

f the forest travelling a path through tim
e, changing as it goes. 

T
his booklet show

s a 
few

 stops along the path that m
ight be follow

ed by a ponderosa pine/D
ouglas-fir forest. 

P
onderosa pine can grow

 in 
m

any places in a forest. 
T

he kind 
o

f forest show
n in this booklet 

grow
s on a dry hillside. 

H
ere is a 

photo o
f such a forest. 

T
his is 

F
orest Stand B

4, in the B
itterroot 

N
ational F

orest, w
estern M

ontana. 
M

ost o
f the trees in the photo are 

D
ouglas-firs. 

T
he very large trees 

w
ith golden-brow

n bark are 
ponderosa pines. 

Stand B
4 is one 

o
f m

any old-grow
th ponderosa pine 

stands studied by D
r. Steve A

rno, a 
scientist at the Fire S

ciences 
L

aboratory
. 
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T
he "cartoon forests" on these pages show

 changes during the past century in Forest Stand 
B

4. U
se the sm

all "tree portraits" below
 to figure out w

hich tree species are show
n in the draw

ings. 

P
onderosa pine 

D
ouglas-fir 

G
rand fIT 

Subalpine fIT 

M
ost o

f the big old pines in Stand B
4 have m

any fire scars. 
A

ccording to D
r. A

rno's 
observations, a surface fire burned through Stand B

4 about every 13 years in the tim
e betw

een 1600 
and 1900. T

he flannelboard story for ponderosa pine/D
ouglas-fir forests calls these "creepy, craw

ly 
fires." 

W
e don't know

 if there w
ere fires in Stand B

4 before 1600 because there w
ere no stum

ps or 
trees that old. 

M
any o

f the oldest ponderosa pines in M
ontana and Idaho have fire scars from

 the 
1500s, 1400s, and even 1300s. 
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A
ccording to D

r. A
rno's data, this is how

 S
tand B

4 looked in 1900, right after a surface
 
fire. 

T
h

ere w
ere ab

o
u

t 60 trees p
er acre. M

ost o
f them

 w
ere ponderosa pines, and m

ost o
f them

 
w

ere big. T
here w

as a lot o
f open, 

grassy space betw
een the trees. 

I 
S

tand 10 
JAN

E B4 
M

gm
t 10 

N
O

N
E

 C
ycle 0 Y

ear 1900 100a
c 

H
ow

 m
an

y
 trees? 

<
8 inches 

in 
d

iam
eter 

>
8 inches 

in 
d

iam
eter 

P
onderosa 

pine 
7 

31 

O
th

er species 
9 

13 

T
o

tal 
16 

44 
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A
 com

puter program
 uses m

athem
atics to predict tree grow

th, reproduction, and death in forest 
stands. 

T
his "m

o
d

el" show
s w

h
at S

tand B
4 m

ay have looked like in 1920--
w

ith no fires in 
m

ore th
an

 20 years. 
T

h
ere are 181 trees p

er acre, m
ore than four tim

es as m
any as the forest had 

in 1900. 
T

he new
 trees are still very sm

all. 
Few

 o
f them

 are ponderosa pines. 
M

ost are D
ouglas-firs, 

grand firs, and subalpine firs. 
T

hese trees grow
 w

ell in openings and also in the shade o
f the pines. 

S
tand

10:JA
N

E
B

4 
M

gm
tiO

 
N

O
N

E
C

ycle:2
Y

ear 19201
.00ac 

H
ow

 m
any trees? 

<
8 inches 

in 
diam

eter 

>
8 inches 

in 
diam

eter 

P
onderosa pine 

5 
30 

O
th

er species 
131 

15 

T
otal 

136 
45 
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T
he m

athem
atical m

odel show
s w

h
at S

tand B
4 m

ay have looked like in 1940. T
he forest 

has not b
u

rn
ed

 in m
ore th

an
 40 years. 

T
here are nearly 700 trees p

er acre. 
Y

oung trees 
continued to grow

 in, but the biggest trees in the forest w
ere still those old, fire-scarred ponderosa 

pines. 
S

ta
nd 10 JA

N
E

B
4 

M
gm

t 10: N
O

N
E

 C
yc le 4 Y

ear 
1940 1.00ac 

H
ow

 m
any trees? 

<
8 inches 

in 
diam

eter 

>
8 inches 

in 
diam

eter 

P
onderosa 

pine 
2 

28 

O
th

er species 
640 

13 

T
otal 

642 
41 
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B
y 1960, the m

athem
atical m

odel show
s m

ore than 700 trees p
er acre in S

tand B
4. 

S
om

e 
o

f the young fir trees w
ere grow

ing tall, and new
 trees continued to grow

 from
 seed. 

H
ow

 m
any trees? 

<
8 inches 

in 
d

iam
eter 

>
8 inches 

in 
diam

eter 

P
onderosa 

pine 
0 

30 

O
th

er species 
723 

19 

T
otal 

723 
49 

S
tand

10 JA
N

E
B

4 
M

gm
t10: N

O
N

E
 C

ycle: 6 Y
ear 1960 1.00ac 
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T
he m

athem
atial m

odel show
s w

h
at S

tand B
4 m

ay have looked like in 1980. T
here are 

hundreds o
f sm

all trees p
er acre, but none are ponderosa pines. 

Y
oung trees are beginning to form

 
ladders o

f fuel from
 the ground into the crow

ns o
f the big old trees. 

S
tand 10 JA

N
E

B
4 

M
gm

t10 N
O

N
E

 C
ycle: 8 Y

ear 1980 1.00ac 

H
ow

 m
any trees? 

<
8 inches 

in 
diam

eter 

>
8 inches 

in 
diam

eter 

P
onderosa 

pine 
0 

25 

O
ther species 

829 
52 

T
otal 

829 
77 
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B
y the year 2000, S

tand B
4 w

ill have grow
n for m

ore th
an

 100 years w
ithout any fires. 

T
he m

athem
atical m

odel predicts th
at there w

ill be nearly 1000 trees p
er acre, and nearly all o

f 
them

 w
ill be firs. 

M
any o

f the trees w
ill slow

ly die because they can't get enough m
oisture and 

nutrients in this crow
ded forest. 

E
ven 

the biggest pines, w
hich have lived 

I 
S

tand 10 JA
N

E
B

4 
M

gm
t 10: N

O
N

E
 C

ycle 
10 Y

ear 
2000 1

0
0

a
c 

here for 400 or 500 years, can
't 

survive w
ith so m

any other trees 
surrounding them

. H
ow

 m
an

y
 trees? 

<
8 inches 

in 
d

iam
eter 

>
8 inches 

in 
d

iam
eter 

P
onderosa 

pine 
0 

27 

O
th

er species 
876 

93 

T
o

tal 
876 

120 
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T
his 1993 photo from

 Stand B
4 show

s a large 
ponderosa pine that has died, probably because there are 
so m

any trees com
peting for the scarce w

ater and 
nutrients during the dry sum

m
er m

onths. 
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C
om

puter m
odels aren't our only source o

finform
ation about the histories o

fponderosa 
pine/D

ouglas-fir forests. 
In 1909, in a little valley in w

estern M
ontana, foresters began an 

experim
ent. 

T
hey cut som

e o
f the trees, and they left m

any o
f the big trees still standing. 

L
uckily 

for us, they carefully photographed their w
ork and w

rote dow
n exactly w

here each "photo point" w
as 

located. 
E

very ten or tw
enty years afterw

ard, scientists visted this location to study it and take 
pictures. 

T
hey tried to take pictures at exactly the sam

e locations used in 1909. H
ere is one 

collection o
ftheir photos. 

In the first photo, notice the dead branches from
 logged trees lying on the ground. 

H
ow

 m
any 

stum
ps can you find? D

o you think the forest looked like the Stand B
4 did in 1900? T

hen look at 
the

rest o
fthe

photos
in

this
collection. C

an
you

tellw
hat

kind o
ftree

has
grow

n
fastest

in
the

past 
80 years? 

W
hat kind o

ftree is likely to be m
ost plentiful here in the next hundred years? 
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