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poorly stocked forest is one Second, a decig0 ranks Srforeststary ups of trees that
that doesn’t have an adequateeach of 16 types o &. stands\{ghadiffer fro another by their
number of desired commercial5 managemepmopti thatym, rsspem position, age, or number

0

trees, for its age and size, to produce commonly% poorl er acre (stocking). For
r
pti

y\ of tree
maximum volume and value. In other Douglas-fi &e, a densely stocked area of

words, these areas could be growing  Thes s are e con- ar-old Douglas-fir would be a
and yielding more timber. S|der he mos
Landowners sometimes find ices—b

themselves with areas of forest land icall

e alder or another stand of widely
that grow mostly grass, brush, an n r. The

m n erent type than an adjacent
[ % densely stocked stand of 50-year-old
spaced, 50-year-old Douglas-fir.

deciduous trees (those that aren Iargely \ You also can distinguisttegrees
evergreen). The timber produ ence a ances. HagWwimplementof poor stocking. For instance, you
from these lands will be lo the a p opt|on iXcored in other might separate a brush patch with
trees will tend to have Igr I| andE n publ some scattered, 20-year-old Douglas-
other quality defects th e their, h&r Read| ges 7-8). fir from a brush patch with no
value for lumber or e opt| outllne here shouldDouglas-fir. It's easy to separate
Poor stockmg eres & Ip yo exa e poorly stocked distinctly different types. However,
haphazard Iog inadeq % lands eye to choosing among many forests are mixed together
reforestatiomgffolys—or it fgtow pps ternat|ves for managementwithout obvious separation of
the failur, mingly Kell minating poor choices. Thesedifferent ages, species, or stocking. In
planned Qrestaﬂon eration. In t simple, cut-and-dried choices.these situations, the boundaries
elth ase, the lan faces ny forest stands wiliotfit well between types are indistinct. Never-
-usual al profi into the decision table because ages dheless, you usually can separate even
to C correc\' stocking levels or tree sizes may be mixed-up stands if you look carefully.
gemen different on your lands. For help with  Large landowners often won't
This publi ow to these situations, always consulta  separate types of less than 5 or 10 acres.

| entify choose ement  professional forester. Small landowners may be concerned
strgte poorly e\oed stands.

(s Il lear OW¥ map forest
Zteterrii?lredi esten:osoeﬁouhgzn Mappl ng Dan Green, former Extension agent,

& property Forest Stands Clackamas County; Michael C. Bondi,

poorly reas. The mapping Extension agent, Clackamas County; and
techniqueNgxplained here will be The first step in deciding what to  William H. Emmingham, Extension
useful in other forest management angdo with your forest is to map your silviculture specialist; Oregon State
inventory applications, too. forest areas inttypes.These are University.
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about types of less than 1 acre. The distance, usually 100 feet, and

bias in timber stands usually means

general rule is to consider the area tocontinue the sketch map. The distanc#éat you sample only the better stocked

be a separate type if it's different
from what is around it and large
enough for you to plant, thin, or log
separately from the adjacent types.

between sketch mapping points is

usually the only measured distance.

To increase your speed, estimate all

other distances. A second person to
In other words, if an areaistoo  help you measure will speed it up

small for you to manage by itself, also.

lump it together with an adjacent type. At each sketch mapping point,
There are several ways to develop make note of the site, species, and

a type map of your forest: relative stocking density of the trees.

1. You can see many type boundariesPay particular attention to changes in
quite easily on aerial photos. By the forest that may be boundaries
double checking what you see in
the photos with what is actually on mapping often is done in areas with
the ground, you can develop a goodndistinct type differences, these
type map. Aerial photoare
available from county assessors,
the Agriculture Stabilization and
Conservation Service (ASCS), the
Oregon Department of Forestry,
timber companies, and other

and hard to recognize. Also record

and sketch other items that may be
useful—roads, streams, bluffs, e es

\5

buildings, etc.

sources.
2. Existing type maps may be Measurli ng
available that cover your forest. Forest Typ ‘
The Oregon Department of
Revenue has old type maps of ~ __Once you ha\@
almost all forest land in Oregon. IS importantfo doggToe t
Did previous owners of your \
property make type maps or in plannjag
management pIans” You need to bBUt th
aware of changes since the type €
map was made, but the basic
information may still be usable. am’OCk'
dlamete ecies
3. The Oregon Department of Stockl easur rage
Eorestry, th?:USDA N_aturSI numbe eptabl r acre
i i g Y i roupd T e nearsi
. Diamet d.b.h.”is

assistance to lando,

this assistance is

osu Extenswni&.
Oregon De

office to seQ‘ether an
assist rams c

dev
4, At e calle

ured at Zyegst height,” which is
the ground on the
il @i may lump species

n or deciduous, but it's
ul to record them by

asuring stocking, age, d.b.h.,
species composition of a large

din ag d igou might assume. On a bigger type,
teaS| arated i fromyou probably cannot count all the
aeri . . trees. You must make some samples.
Stritzgpping inv making One procedure for taking a sample is
sketch m®os of rips of the described here. You could easily
property and th the strips to Substitute other procedures but some

unbiasedsample is reqwred

An unbiased sample is one where
you don’t have any choice about
where to locate a plot. It's simply
human nature that if you're able to
choose where a sample will be taken,
you'll unconsciously choose more of
one kind of area than another. This

form a rough MgpNef the property.
Figure 1 illustMates a strip map
plan, an example of notes, and a
sketch map. The strips are 200 feet
wide. As “mapper,” you would stand
in the middle of the strip and make
the sketch map from that point. You
then would move ahead a measured

r agre
changes between types may be subtlsanglgrat least 10 plots. Arran
’ :l s Y a map before going i

orest type is not as straightforward as,

areas. The easiest way to avoid a bias
is to choose sample plots on a system-
atic, predetermined basis.

The size and number of sample
plots is something that professionals
would tailor to the specific stand and
their information needg. That technol-
ogy is beyond the s of ghis

publication. The s n discussed
below is a reliab&ge thumb that
should produ oo*results.
%Iar plots (11-foot,
a@a d sample three plotsg

between different types. Because strip  Use%ioo;

9-inchr

pe pes smaller than 4 a

A’pattern that has plo
erin arow and ro far
apart is most eff|C|ent

Make sure that th
easy to accomplis

I|ng plan is
he woods, and

e type is ered by plots.

Worry if of the plots fall
penlng s to be expected.
It S bestt Sse a compass and a

te to follow the sampling
per will make the job
igure 2 on page 4 shows an
photograph of a typical wood-
nd property (95 acres) with several
orest types and a sampling plan
prepared for that acreage.

At each sample point do the
following:
. 1. Mark the center of the plot or have
your assistant stand on it.

Enter the appropriate plot number
(Plot #1, #2, etc.) on the note form
for stand inventory (Figure 3,

page 5).

. Measure out 11 feet, 9 inches
around in a circle (a string of that
length is a useful tool). Record by
species the trees that you encounter.

4. For each tree, measure the d.b.h. to
the nearest inch. For seedlings or
saplings under 4.5 feet tall, record a
d.b.h. of 0. Estimate ages to the
nearest 10 years, if possible. You
can estimate ages by counting limb
whorls or by counting annual rings
on a cut stump. Use an increment
borer to count annual rings if you
don’t want to cut a tree.

2.

5. For each tree, record whether or
not the tree is overtopped with
brush or other trees and whether or

not it is damaged in any way.
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Describing
Forest Types

Before you summarize your field
measurements, you may need to make
some adjustments. If there are some
plots with many trees and some with
few, the average count per plot will be
deceptive. A rule of thymb is to
ignore any extra sto oy a plot

representing mor trees per
acre since this r&m“r ormally is
considered a ximum desirable
stocking. Qg %re plot, this

would %v sting a tree count of

6 or Z,or My down to 4. Similarly

do unt any trees that are 09*0

by more desirable tree,
on

e y damaged, or for a&)
defI0t vigorous, healthy% fa

commercial species; list of
unacceptable trees rmining

stogking: 0
egd trees
roken, r r severely dam-
O aged tre

Vi ptd, suppressed trees

ous trees (often but not
ys unacceptable)

f\ ‘(\ ﬂ A O m A pertyg\trooked double-topped, or exces-
R s line a sively limbed trees (sometimes

: - f f [ N R _ treated as unacceptable)

. . L : . . .\. Q-‘ -l - i

N N O base on \ If you must adjust many plot

. 5’ . . ) PN \ . plan glv counts, the area may be overstocked

VEe gt Ly . and in need of a thinning. Several

R / 1 ~ "\\ eof th pes, with Extension publications describe

N Y 50 fee and plots thinning (see “For Further Reading,”

: / - ry 100 fe thin the row. An % 8 9

P lternatif®Rlan might have rows P29s )-

200 f

@*

art and plots every

ithin the row. This
mean less walking,
are 25 percent fewer row

in three plots per acre. Irregu-
larly shaped types may require
sampling plans that don’t have
parallel rows of plots. A sam-
pling plan is likely to result in
good information when it has
preselected, random plots; is

and adequately covers each ty

since

b tyou might have slightly less
reliable results. Both plans result

easy to accomplish in the woods;

Once you adjust data for over-
stocked plots and unacceptable trees,
calculate the average tree count per
s, plot in each stand type. Expand the
average trees per plot to a trees-per-
acre figure. When usingoc-acre
plots, multiply the average tree count
by 100 to get the average number of
“acceptable” trees per acre. Using
only the acceptable trees, calculate
average diameter and average age for
each stand type.

Averaging measurements does not
properly describe some stands. If a
‘type is composed of 10-year-old trees
mixed with 40-year-old trees, averag-
ing their ages or diameters will only
confuse matters. Sometimes, one of
the age groups is much more common
than the other. If so, your averages
should use only the trees of the most
common age.

pe.
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Figure 4—Primary area where management options may apply.
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Trees per acre should incluad
ages of acceptable trees, however. If
neither age group is more numerous,
temper the following management
options with professional advice from
an experienced forester.

How trees are distributed through-
out a type can be important also. If
the trees in a type are spaced evenly,
the same mangdegery options likely
will apply to e type. If trees
are clump etMer and the clumps
are scatiggd tfffoughout the type,
each Q?;a‘nent option may apply
to of the type. If possibl
y t arate a clumpy type j

more homogeneous typag!

)

Managemen tions
There are fi @agement options

discussed in tg{publication. They

®a ply to t eps of western Oregon

\s’gown inére 4. Thegio not apply

b to are@ e 2,500 feet elevation, to
areas r the coast, or to many areas
S #f Lane County, Oregon. Even

Nﬁ as where these options would

erwise be appropriate, local
situations such as swampy ground or
drought soils might make growing
Douglas-fir infeasible.
These management options assume

you have a forest that is mixed

evergreen trees and deciduous trees or

brush. If your stand is purely decidu-

ous trees, you should seek profes-

sional advice rather than follow this

publication. Also, publications on

how to manage alder are available.

Publications are not currently avail-
able for other hardwood species.

Option 1: Plant Douglas-fir

This is the simple situation where
you can plant Douglas-fir in the
nonstocked areas in the type (holes).
Considerable brush or grass control
will be necessary unless recent
logging has cleared the area. Since
Douglas-fir trees need direct sunlight,
this option is most feasible where
“holes” are at leastz acre in size or
where holes are smaller, but adjacent
trees are quite young. Stocking should
be brought up to 200 to 400 trees per
acre.

Remember that the chances of
improving poor stockindpy simply
planting more trees are poor. Action



almost certainly is needed to correct Option 5: Do nothing
whatever problem has caused the poor Tpjs option always exists and is

stocking. ) sometimes a good choice. The
This probably means controllln_g decision to do nothing is most
brush and grass—and deer, rabbits,

mountain beaver, or other pests.
Information on brush and animal
control, and on planting Douglas-fir,
is available in other Extension
publications (see pages 7-8).

well, are nearlng or just entering

or near full stocking for their age.

Ranking the Options

Option 2: Encourage
tolerant seedlings

This option involves techniques
that encourage the growth of species
that grow in partial shade, such as
western hemlock, western redcedar,
and grand fir. These species are

16 combinations of stocking and tree
size. A table of this type can help a
landowner understand which options
are reasonable and which are not.
referred to ashade-tolerantLog- Although these rankings are based o
ging, spraying, or brush clearing years of forestry experience, the |I
creates small openings in the forest o0t be appropriate for everyon

brush canopy. These openings allow _For instance, landownerg w
enough light to reach the forest floor Sté€ep ground may find the tS f
to sustain the growth of shade-toleran€onversion prOhlblthe %
trees. Openings of 30 feet in diameterWho object to the visual
usually are large enough. Shade-

tl0n
tw

that conversion ¢ S m
tolerant seedlings often are established® consider it. It xo
by natural seed fall or may be planted@djust the rankin ese o

account for

Option 3: Convert pe:_sona R

Conversiorrefers to changing one the an n be
plant community to another. In this |aIIy def v sever
option, the existing plant community £, aI subg | ax credi
is assumed to be mostly unmarket- 4 Refe propr| sion
able-sized trees, brush, and gr ubllcatl es 7 tact
Conversion of this type commu |ty oeal

could involve one or more of
following activities: cuttin
piling brush, spraying

r st estry
0ff|c ore d§

d

stumps, and burnin tire are Q
is cleared, and Daygl trees aé
planted. See “ er Read@ O

pages 7-8, fo
conversiog=and
6 @%ﬂerbludes safely!
Optio and ¢ ear protective clothing and
tion is j@AQLt aI to
&)%3 except INgt havi r@i et-

t|mber U|te co

the label Bathe or showerafter
each use.

offers g worth, haS|Z' « Readthe herbicide label—even if
ing. Tt sparsely  you've used the herbicide before.
stocke ands c@orth several Follow closelythe instructions on
hundred dollars Also, some the label (and any other directions
desirable br roI can be you have).

expected duringlogging. Your « Be cautiouswhen you apply

logger might do additional brush
control work at a price below what
it would cost to bring in another
contractor.

herbicidesknow your legal
responsibility as an herbicide
applicator. You may be liable for
injury or damage resulting from
herbicide use.

Table 1 shows the relative ranking
of up to 4 of these options for each of.

q’uture returns. You

Here are two examples to show
how you can use Table 1:

Example 1You have a 20-year-old
stand with about 35 scattered Dou-

appropriate in stands that are growingy|as-fir trees per acre. What manage-

ment alternatives should you con-

commercial sizes, and are stocked at gider? Table 1 shows that the first

priority management alternative for

this stand is to plant ouglas-fir,
filling in as many “ possible.
The stand is still#Qun ough and
will grow for Igng ergugh until

harvest that S dditional stocking

is recomyy § (You should learn

about retlon before beginni q

the (fk.) 6
cond priority option is to

@ the stand to a fully

las-fir type. This pos
mean sacrificing what
already occurred in rh

mprove
ave to

malr@e a deC|s ased on your

thes or ~noney available,
In add| u would need to
arn abou restatlon before
egln

055|b|||ty is to encourage
ant species associated with
rrent stand. You would do this

land and
s and @amts
m forShOUI are th@ﬁeleasmg tolerant trees from

ompetitors and brush, and by
plantlng Again, a higher level of
stocking is the goal.
A fourth option—doing nothing —
is not listed in this cell. Stands
20 years old, with 35 trees per acre,
will lose too much potential growth
and value over the next 20 to 40 years
to allow this condition to continue.

Example 2You have a 30-year-old
stand with 50 Douglas-fir trees per
acre scattered in small clumps. This
situation is difficult to interpret using
Table 1. It falls at the corner of four
cells, and each cell has a different

safety devices as recommended orfanking of management options.

Which choice is best?

Look for other stand characteristics
that might favor one cell over another.
Is the average diameter 10 inches or
less? If so, use the column in Table 1
for the 6- to 10-inch diameter and
20 years of age.

Are the trees grouped more in one
part of the type than another? If so,
perhaps you should split the type in
two. The more heavily stocked area
would likely fall in the 51- to 75-trees-
per-acre stocking or even in a more
dense stocking and would be treated
as such.



Table 1.—Management options and their priority for poorly-stocked Douglas-fir stands by stocking and age or diameter*

Age of Timber
10 years 20 years 40 years 60 years
Convert Plant Douglas-fir Log & convert Log & convert
q Plant Douglas-fir Convert Do nothing Encourage tolerant species
S Encourage tolerant species Encourage tolerant species Plant Douglas-fir
Plant Douglas-fir
o Convert Plant Douglas-fir Log & convert Log & conyert
® 3 Plant Douglas-fir Convert Do nothing* Encour, lergnt species
E Q Encourage tolerant species Encourage tolerant species*
§ Convert Encourage tolerant species Do nothing Appr g adequate
s v | Plant Douglas-fir Plant Douglas-fir Encourage tolerant species ckifig
- Do nothing Convert* Log & convert age tolerant species*
= Do nothing* & convert*
§ PN o nothing A\
@ Plant Douglas-fir Encourage tolerant species Approaching adeg Adeguately stocked \‘\}
=4 Do nothing Plant Douglas-fir stocking Q Encourage toleran *
" Convert Do nothing Do nothing Log & convert*
= Convert ecies | Do nothing*

0-5 inches 6-10 inches

r
3\*\1 15 inches

4n each cellthemanagement options are listed in priority ord not on e(xm nt options are described more fully
the highest priority first. Asterisks indicate equal priority. If % in the t ou to reforest property that has been
more options are not listed, they were judged to be biologi & Iogg 973. Cor@l’k Oregon Department of Forestry for
economically infeasible. Priorities are based on the autis’ ju mentsmor i ation.

The less heavily stocked area DeYoe, David R.Seedling Care
would likely also fall into a more ) and Handling EC 1095 (Oregon State
obviously appropriate cell. Onge y o ord |es Of th VINg  university, Corvallis, revised 1996).
choose an appropriate cell, yo Ubl'c end thagpjcation's 754
options are similar to thos 0 nin
Example 1. If the chara a
stand does not allow shi

appropriate cell, C@

) ' Emmingham, William H., and

th a che@ ey order fOfyjichael C. BondiManaging Wood-
amount I'S& lands in the Coastal Fog Belt, EC 1131
blicati ers (Oregon State University, Corvallis,
Extensm tation Communica- reprinted 1993). $1.00

0& ti(@’ . : Emmingham, William H., and

State University Norman E. WaldoThinning:
. ; . g: An

Sum g) err Administration Introduction to a Timber Management
ManagN@ poorly stdgke rest rvallis, OR 97331-2119 Tool, PNW 184 (Oregon State Univer-

Ian the Douglas-§ nis ax: 541-737-0817 . sity, Corvallis, reprinted 1996). 50¢
™natter o ng, ag If you would like additional copies Emmingham, William H., and Dan
—and al Ch of this publicationMapping and Green,Thinning Systems for Western
|tment an owp Managing Poorly Stocked Douglas- f'rOregon Douglas-fir Stands: What Is
orly StOCk ands i r glon StandsEC 1133, send $1.50 per cOpYgest for You?EC 1132 (Oregon State
acts on &Qe of the ent to the above address. University, Corvallis, reprinted 1993).

ussed h publication, We offer discounts on orders of 1.00

can e |gn|f|cant Iong-100 or more copies of a single title. Fletcher, Richard, Cost Sharin
teM increas @e value and Please call 541-737-2513 for price 5,4 Woodland Managemei&C 11%9
quantity of oduction. Consul- quotes. (Oregon State University, Corvallis,
tation WA fessional forester is Bondi, Michael C., and Chal G.  reprinted 1992). 75¢
wise in or¥gr to fine-tune these LandgrenManagement Planning: Fletcher, RichardEducational
general recommendations for a Why and HowEC 1125 (Oregon Assistance for Woodland Owners,
specific situation. State University, Corvallis, reprinted EC 1154 (Oregon State University,

1992). $1.00 Corvallis, reprinted 1992). 75¢



Garland, John JL,ogging Wood- Shearer, Martha, and Richard
land Properties: A Worksheet for Fletcher,Technical Assistance in
LandownersgC 956 (Oregon State  Forestry,EC 1120 (Oregon State
University, Corvallis, reprinted 1992). University, Corvallis, reprinted 1992).
75¢ 75¢

Garland, John JTimber Harvest- Starkey, Scott, and Norman E.
ing Options EC 858 (Oregon State  Waldo,Log Exports and the Nonin-
University, Corvallis, revised 1996). dustrial Private Forest Owner: An

Single copy, no charge. Overview of Operations and Markets,
Landgren, Chal G., and Michael C.EC 1141 (Oregon State University, .
Bondi, Management Planning for Corvallis, revised 1993). $1.00
Woodland Owners: An Example, Woodard, SteveTools for Measur- &
EC 1126 (Oregon State University, ing Your ForestEC 1129 (Oregon

Corvallis, reprinted 1995). $1.00 State University, Corvallis, reprinted

Landgren, Chal G., Michael C.  1993). $1.25 QE q

Bondi, and William H. Emmingham, .
Growing and Harvesting Douglas-fir World Wide Web .
You can access our Educational

Poles,EC 1134 (Oregon State Materials catalog and some of our OQ @

;J‘rr)](;:versny, Corvallis, reprinted 1994). publications through our Web page a

Oester, PaulMeasuring Timber http://wwwagcomm.ads.orst.ed %
Products Harvested from Your C)
WoodlandEC 1127 (Oregon State . 0
University, Corvallis, reprinted 1996). O . 6
$2.00 O

AP 4

owners and managers of private, nonindus-
book i ed into separate sections, containing informa-
n

tionof [bng-rang@ andYay-tp- for anyone interested in wise management,

conservation se of woxd roperties. It's available in a 3-ring binder with

tabbed id@)r each sextijn.

For inforMation abo order, and for a current list of titles and prices, inquire at

the office of the O sion Service that serves your county.

This publicatio@roduced and distributed in furtherance of the Acts of Congress of
1

May 8 and June 914. Extension work is a cooperative program of Oregon State
University, the U.S. Department of Agriculture, and Oregon counties.

Oregon State University Extension Service offers educational programs, activities, and
materials—without regard to race, color, religion, sex, sexual orientation, national
origin, age, marital status, disability, and disabled veteran or Vietnam-era veteran
status—as required by Title VI of the Civil Rights Act of 1964, Title IX of the Education
Amendments of 1972, and Section 504 of the Rehabilitation Act of 1973. Oregon State
University Extension Service is an Equal Opportunity Employer.
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